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By  C.  G.  Babb,  M.  C.  Hinderlider,  and  J.  C.  Hott. 


INTRODUCTION. 
ORGANIZATION    AND  SCOPE  OF  WORK. 

The  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  collection 
of  facts  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the 
time  it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  the  great  navigable 
rivers.  Hiese  investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the 
fall  of  1888,  when  an  instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first 
specific  appropriation  for  gaging  streams  was  made  by  the  act  of  August  18,  1894,  which 
contained  an  item  of  $12,500  "  for  gauging  the  streams  and  determining  the  water  supply  of 
the  United  States,  including  the  investigation  of  underground  currents  and  artesian  wells 
in  the  arid  and  semiarid  sections."    (28  Stat  L.,  p.  398.) 

Since  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by  the  fol- 
lowing table: 

Annual  appropriations  for  hydrographic  survey s,  fiscal  years  ending  June  SO,  1896-1906. 

1M5 $12,500  J   1901 100,000 

1896 30,000  ,   1902 100,000 

1»7 50,000  |   1903 200,000 

Vm 50,000       1904 200,000 

18» 50,000  <   190o 200,000 

WOO 50,000       1906 200,000 

As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended  and  at 
the  same  time  it  has  been  more  thoroughly  systemized  by  the  adoption  of  standard  methods 
ind  by  grouping  the  States  into  districts,  in  each  of  whieli  a  district  hydrographer  and  a 
;  corps  of  assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 
I  The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the  flow 
!  of  the  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  Information  is 
I  also  collected  concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power,  etc., 
|  which  may  be  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the  hydrog- 
I  raphy  of  every  important  river  basin  in  the  United  States  and  is  of  direct  value  in  the  com- 
j      mercial  and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made,  gaging  sta- 
tions are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time  it  is 
maintained  depend  largely  on  the  physical  features  and  the  needs  of  each  locality.  If  the 
water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  information  concerning  th° 
nunimum  flow;  if  water  is  to  be  stored,  the  maximum  flow  receives  special  attention.  In 
all  sections  of  the  country  permanent  gaging  stations  are  maintained  for  general  statistical 
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purposes,  to  show  the  conditions  existing  through  long  periods.  They  are  also  used  as  pri- 
mary stations,  and  their  records  in  connection  with  short  series  of  measurements,  serve  as 
bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring  the 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  irq proved 
methods  have  been  introduced,  by  which  the  accuracy  and  value  of  the  results  have  been 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  year, 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  investiga- 
tions were  made.  The  '-'Report  of  Progress  of  Stream  Measurements/'  which  contains 
the  results  of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation 
Papers,  Nos.  165  to  178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 

No.  166.  Hudson,  Passaic,  Raritan,  and  Delaware  river  drainages. 

No.  167.  Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river-drainages. 

No.  168.  Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers  and  eastern  Gulf  of  Mexico  drainages. 

No.  169.  Ohio  and  lower  eastern  Mississippi  river  drainages. 

No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay  and  upper  eastern,  and  western  Mississippi  River  drainages. 

No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 

No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 

No.  175.  Colorado  River  drainage. 

No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  in  California. 

No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  the 
computations  based  on  the  observations,  and  such  other  information  as  may  have  a  direct 
bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of  the 
basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years  the  drain- 
ages of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have  been 
again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progress  Report 
has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  data  for  one  or 
more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  eases  been  redi- 
vided,  and  the  facts  have  been  arranged,  so  far  as  practicable,  geographically. 

List  of  drainage  basins  in  the  United  States. 

NORTHERN  ATLANTIC  DRAINAGE  BASINS. 


St.  John. 

8t.  Croix. 

Penobscot. 

Kennebec. 

Androscoggin. 

Prcsumpscot. 

Saco. 

Merrimac. 

Connecticut. 

Blackstone. 


James. 

Chowan. 

Roanoke. 

Tar. 

Neuse. 

Cape  Fear. 


Suwanee. 

Apalachicola. 

Mobile, 


Thames. 

Housa  tonic. 

Hudson. 

Passaic. 

Raritan. 

Delaware. 

8usquehanna. 

Potomac. 

Minor  Chesapeake  Bay. 

Minor  northern  Atlantic. 

SOUTHERN  ATLANTIC  DRAINAGE  BASINS. 

Great  Pedee  (Yadkin). 

Santee. 

Savannah. 

Ogeechee. 

Altamaha. 

Minor  soulbja^Atlantic. 

EASTERN  GULF  OF  MEXICO 


L 80«Vt* 


MAP  OF  THE 


UNITED   STATES,   SH 


MION    OF    PRINCIPAL 


DRAINAGE    BASINS DEFINITIONS. 

EASTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 

trn  Mississippi.  I  Upper  eastern  Mississippi. 

ST.  LAWRENCE  RIVER  DRAINAGE  BASINS. 

ior.  i  Niagara  River. 

(an.  I  Lake  Ontario. 

1.  Lake  Champlain  (Richelieu  River). 

dr.  Minor  St.  Lawrence. 

I 

WESTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 

arn  Mississippi.  Lower  western  Mississippi. 

Arkansas. 
Red. 

WESTERN  GULF  OF  MEXICO  DRAINAGE  BASINS. 

Guadelupe. 
San  Antonio. 
Nueces. 
Rio  Grande, 
f  Texas) .  Minor  western  Gulf  of  Mexico. 

COLORADO  RIVER  DRAINAGE  BASIN. 
THE  GREAT  BASIN. 

xintains.  i  Sierra  Nevada. 

!  Minor  streams  in  Great  Basin. 


icific. 
ico  Bay. 
aciflc 


PACIFIC  COAST  DRAINAGE  BASINS. 

Columbia. 
Puget  Sound. 


HUDSON  BAT  DRAINAGE  BASIN8. 

DEFINITIONS. 


jme  of  water  flowing  in  a  stream — the  "run-off"  or  "discharge" — is  expressed  in 
rms,  each  of  which  has  heconie  associated  with  a  certain  class  of  work.  These 
'  be  divided  into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second- 
ns  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile;  and  (2) 
•h  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches  and  acre- 
y  may  be  defined  as  follows: 

i-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  discharge  of 
ing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is  gen- 
1  as  a  fundamental  unit  from  which  others  are  computed. 

s  per  minute  "  is  generally  used  in  connection  with  pumping  and  city  water  supply, 
iner's  inch"  is  the  rate  of  discharge  of  water  that  passes  through  an  orifice  1  inch 
Jer  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and  irri- 
:>ughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used.  In 
»s  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot, 
i-feet  per  square  mile"  is  applied  to  the  average  number  of  cubic  feet  of  water 
r  second  from  each  square  mile  of  area  drained,  on  the  assumption  that  the  run- 
ibuted  uniformly,  both  as  regards  time  and  area. 

ff  in  inches"  is  the  depth  to  which  the  drainage  area  would  be  covered  if  all  the 
ring  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on  the 
It  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 

Dot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  cover  an 
»  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  irrigation 
lere  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot.  One 
t  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet  or  approximately 
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EXPLANATION   OF  TABLES. 

For  each  regular  gaging  station  arc  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  on  all  the  facta 
obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give,  as  far  as  pos- 
sible, a  complete  history  of  all  the  changes  that  have  occurred  since  the  establishment  of 
the  station  that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage  height,  the 
arer,  of  cross  section,  the  mean  velocity,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river  as 
found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in  the 
table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  river 
as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge,  the  column  headed  "Maximum"  gives  the 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest.  This  is  the  flow  as  given  in 
the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  for  the  day, 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding  dis- 
charge larger  than  given  in  this  column.  Likewise  in  the  column  of  "Minimum"  the 
quantity  given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest.  The 
column  headed  "Mean "  is  the  average  flow  for  each  second  during  the  month.  On  this  are 
based  the  computations  for  the  three  remaining  columns,  which  are  defined  on  page  3. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  rules 
have  been  used: 

Fundamental  rules  for  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  is  imperative. 

2.  All  items  of  computation  should  be  expressed  by  at  least  two  and  not  more  than  four  significant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  per  cent  of  error 
is  five  times  the  average  per  cent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  the  last 
figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without  changing  the  preceding 
figure.    Example:  1,827.4  becomes  1,827. 

(b)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and  increase  the  preceding 
figure  by  1.    Example:  1,827.6  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  even  figure,  drop  the  5. 
Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd  figure,  drop  the 5  and 
increase  the  preceding  figure  by  1.    Example:  1,827.5  becomes  1,828. 

Special  rule*  Jor  computation. 

1.  Rating  tables  are  to  be  constructed  as  closely  as  the  data  on  which  they  are  based  will  warrant 
No  decimals  are  to  be  used  when  the  discharge  is  over  50  second-feet. 

2.  Daily  discharges  shall  be  applied  directly  to  the  gage  height*  as  they  nn?  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  deti  mm  place  when  Kum|  mm  tinea  are  tiek>w  ll 
feet.    Between  100 and  10,000 second-ieet,  the  last  ftgure  In  the  monthly  mean  shall  beaj|| 
This  also  applies  to  the  yearly  mean. 

4.  Second-Ieet  per  square  mile  and  depth  in  inches  1  ■  »r 
least  three  significant  figures,  except  in  the  case  < 
by  one  or  more  naughts  (0),  when  the  quantity  *fi(j 
pie:  1.25;  .125.  .012,  .0012.    The  yearly  means  f' 
significant  figures  and  at  least  two  decimal; 


DRAINAGE    BASINS DEFINITIONS. 
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ST.  LAWRENCE  RIVER  DRAINAGE   BASINS. 

or.  i  Niagara  River. 
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PACIFIC  COA8T  DRAINAGE  BASINS. 

Columbia. 
Puget  Sound. 


HUDSON  BAT  DRAINAGE  BASINS. 


DEFINITIONS. 

ime  of  water  flowing  in  a  stream — the  "run-off"  or  "discharge" — is  expressed  in 
•ms,  each  of  which  has  become  associated  with  a  certain  class  of  work.     These 

be  divided  into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second- 
is  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile;  and  (2) 
h  represent  the  actual  quantity  of  water,  as  run-off  in  deptli  in  inches  and  aerc- 
y  may  be  defined  as  follows: 

-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  discharge  of 
ing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.     It  is  gen- 

as  a  fundamental  unit  from  which  others  are  computed. 

i  per  minute  "  is  generally  used  in  connection  with  pumping  and  city  water  supply, 
ner's  inch"  is  the  rate  of  discharge  of  water  that  passes  through  an  orifice  1  inch 
ler  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and  irri- 
lughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used.  In 
s  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot, 
-feet  per  square  mile"  is  applied  to  the  average  number  of  cubic  feet  of  water 
•  second  from  each  square  mile  of  area  drained,  on  the  assumption  that  the  run- 
buted  uniformly,  both  as  regards  time  and  area. 

F  in  inches"  is  the  depth  to  which  the  drainage  area  would  be  covered  if  all  the 
ing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on  the 
t  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 

tot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  cover  an 

depth  of  1  foot.     It  is  commonly  used  in  connection  with  storage  for  irrigation 

ere  is  a  convenient    relation  between  the  second-foot  and  the  acre-foot.     One 

t  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet  or  approximately 


4  STREAM   MEASUREMENTS    IN   1905,  PART   VIII. 

EXPLANATION    OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  on  all  the  facts 
obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give,  as  far  as  pos- 
sible, a  complete  history  of  all  the  changes  that  have  occurred  since  the  establishment  of 
the  station  that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage  height,  the 
arec  of  cross  section,  the  mean  velocity,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river  as 
found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in  the 
table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  river 
as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge,  the  column  headed  "Maximum"  gives  the 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest.  This  is  the  flow  as  given  in 
the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  for  the  day, 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding  dis- 
charge larger  than  given  in  this  column.  Likewise  in  the  column  of  "Minimum"  the 
quantity  given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest.  The 
column  headed  "Mean  "  is  the  average  flow  for  each  second  during  the  month.  On  this  are 
based  the  computations  for  the  three  remaining  columns,  which  are  defined  on  page  3. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  rules 
have  been  used: 

Fundamental  rules  for  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  is  imperative. 

2.  All  item 8  of  computation  should  be  expressed  by  at  least  two  and  not  more  than  four  significant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  percent  of  error 

is  five  times  the  average  per  cent  of  error  of  all  the  other  measurements  should  be  rejected.  ] 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  the  lift 
figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without  changing  the  preceding 
figure.    Example:  1,827.4  becomes  1,827. 

(b)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and  increase  the  preceding 
figure  by  1.    Example:  1.827.G  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  even  figure,  drop  the  5. 
Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd  figure,  drop  the 5  and 
increase  the  preceding  figure  by  1.    Example:  1,827.5  becomes  1,828. 

Special  rule'  ]or  compulation. 

1.  Hating  tables  are  to  be  constructed  as  closely  as  the  data  on  which  they  are  based  will  warrant 
No  decimals  are  to  be  used  when  the  discharge  is  over  50  second-feet. 

2.  Daily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  curried  out  to  one  decimal  place  when  the  quantities  are  below  100  soconcS" 
feet.  Between  100  and  10.000  second- 1 eet.  the  la9t  figure  in  the  monthly  mean  shall  be  a  significant  figur*' 
This  also  applies  to  the  yearly  mean. 

4.  Second-led  per  square  mile  and  depth  in  inches  for  the  individual  months  shall  be  carried  out  to  9^ 
least  three  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is  preceded 
by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant  figures.  Fxarm  " 
pie:  1.25;  .125,  .012.  .0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  in  thre^ 
significant  figures  and  at  least  two  decimals  places. 


INTRODUCTION.  0 

CONVENIENT   EQUIVALENTS. 

1  second-foot  equals  50  California  miner's  inches. 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per  minute;  equals 
646,272  gallons  for  one  day. 

N  1  second-foot  equals  6.23  British  imperial  gallons  per  second. 
\  1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  deep,  or  13.572  inches  deep. 
1  second-foot  for  one  year  equals  0.000214  cubic  mile;  equals  31,536,000  cubic  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  falling  10  feet  equals  1.136  horsepower. 
100  California  miner's  inches  equals  15  United  States  gallons  per  second. 
100  California  miner's  inches  equal  77  Colorado  miner's  inches. 
100  California  miner's  inches  for  one  day  equal  4  acre-feet. 
100  Colorado  miner's  inches  equal  2.60  second-feet. 
100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 
100  Colorado  miner's  inches  equal  130  California  miner's  inches. 
100  Colorado  miner's  inches  for  one  day  equal  5.2  acre-feet. 
100  United  States  gallons  per  minute  equal  0.223  second-foot. 
100  United  States  gallons  per  minute  for  one  day  equal  0.44  acre-foot. 
1,000,000  United  States  gallons  per  day  equal  1.55  second-feet. 
1,000,000  United  States  gallons  equal  3.07  acre-feet. 
1,000,000  cubic  feet  equal  22.95  acre-feet. 
1  acre-foot  equals  325,850  gallons. 
1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 
1  inch  equals  2.54  centimeters. 
1  foot  equals  0.3048  meter. 
1  yard  equals  0.9144  meter. 
1  mile  equals  1.60935  kilometers. 

1  mile  equals  1,760  yards;  equals  5,280  feet;  equals  63.360  inches. 
1  square  yard  equals  0.836  square  meter. 
1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet;  equals  4,840  square  yards. 
1  acre  equals  209  feet  square,  nearly. 
1  square  mile  equals  259  hectares. 
1  square  mile  equals  2.59  square  kilometers. 
1  cubic  foot  equals  0.0283  cubic  meter. 
1  cubic  foot  equals  7.48  gallons;  equals  0.804  bushel. 
1  cubic  foot  of  water  weighs  62  5  pounds. 
1  cubic  yard  equals  0.7646  cubic  meter. 
1  cubic  mile  equals  147,198,000,000  cubic  feet. 
1  cubic  mile  equal*  4.667  second-feet  for  one  year. 
1  gallon  equals  3.7H54  liters. 
1  gallon  equals  8.36  pounds  of  water. 
1  gallon  equals  231  cubic  inches  (liquid  measure). 
1  pound  equals  0.4.536  kilogram. 
1  avoirdupois  pound  equals  7,000  grains. 
1  troy  pound  equals  5.760  grams. 
1  meter  equals  39.37  inches.     Log.  1.5951654. 
1  meter  equals  3.280833  feet.     Log.  0.5159842. 
1  meter  equals  1.09361 1  yards.    Log.  0.0388629. 
1  kilometer  equals  3.281  feet;  equals  five-eighths  mile,  nearly, 
liquare  meter  equals  10.764  square  feet;  equals  1.196  square  yards. 
1  hectare  equals  2.471  acres. 

1  cubic-  meter  equals  35.314  cubic  feet;  equals  1.308  cubic  yards. 
1  liter  equals  1.0567  quarts. 
Igrtm  equals  15.43  grains. 
1  kilogram  equals  2.2046  pounds. 
1  tonneau  equals  2.204.6  pounds, 
•loot  per  second  equals  1.097  kilometers  per  hour. 
1  loot  per  second  equals  0.68  mile  per  hour. 
1  cubic  meter  per  minute  equals  0.5886  second-foot. 

I  atmosphere  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  1  kilogram  per 
*lo»rt  centimeter. 
Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 
1  horsepower  equals  550  toot-pounds  per  second. 
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1  horsepower  equals  76  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 
1  horsepower  equals  1  second-foot  falling  8.8  feet. 
1}  horsepowers  equal  about  1  kilowatt. 

To  calculate  water  power  quickly:  Sec. -ft.  X  /alHnJeet  =  Net  horsepower  on  water  wheel,  realizing 

if 

80  per  cent  of  the  theoretical  power.  

Quick  formula  for  computing  discharge  over  weirs:  Cubic  feet  per  minute  equals  0.4025  ty  A»  I  =  length 
of  weir  in  inches;  A— head  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 
To  change  miles  to  inches  on  map: 
fie&le  1  :  125000,  1  mile=0.50688  inch. 
Scale  I  :  90000,    1  mile=0.70400  inch. 
Scale  1  :  62500,    1  mile=l. 01376  inches. 
Scale  1  :  45000.    1  mile— 1.40800  inches. 

FIEL.D  METHODS  OF  MEASURING  STREAM  FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication  are  given 
in  detail  in  Water-Supply  Papers  No.  94  (Ilydrographic  Manual,  U.  S.  Geological  Survey) 
and  No.  95  (Accuracy  of  Stream  Measurements),  in  order  that  those  who  use  this  report 
may  readily  become  acquainted  with  the  general  methods  employed,  the  following  brief 
description  is  given: 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three  classes — (1) 
those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extreme  low  or 
high  water;  (3)  those  with  constantly  shifting  beds.  In  estimating  the  daily  flow  special 
methods  are  necessary  for  each  class.  The  data  on  which  these  estimates  are  based  and  the 
methods  of  collecting  them  are,  however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams — (1) 
by  measurements  of  slope  and  cross  section  and  the  use  of  Chezy's  and  Kutter's  formulas; 
(2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  current  and  of  the  area 
of  the  cross  section.  The  method  chosen  for  any  case  depends  on  the  local  physical  condi- 
tions, the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time  that  the 
record  is  to  be  continued. 

Slope  method.— Much  information  has  been  collected  relative  to  the  coefficients  to  be  used 
in  the  Chezy  formula,  r  =  c\/  r  s.  This  has  been  utilized  by  Kutter,  both  in  developing  his 
formula  for  c  and  in  determining  the  values  of  the  coefficient  n  which  appears  therein.  The 
results  obtained  by  the  slope  method  are  in  general  only  roughly  approximate,  owing  to  the 
difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  for  n  to  be  used  in 
Kutter's  formula.  The  most  common  use  of  this  method  is  in  estimating  the  flood  discharge 
of  a  stream  when  the  only  data  available  are  the  cross  section,  the  slope  as  shown  by  marks 
along  the  bank,  and  a  knowledge  of  the  geueral  conditions. 

Weir  method. — When  funds  are  available  and  the  conditions  are  such  that  sharp-crested 
weirs  can  be  erected,  these  offer  the  l)cst  facilities  for  determining  flow.  If  dams  are  suitably 
situated  and  constructed  they  may  be  utilized  for  obtaining  reliable  estimates  of  flow.  The 
conditions  necessary  to  insure  good  results  may  bo  divided  into  two  classes— (1)  those  relat- 
ing to  the  physical  characteristics  of  the  dam  itself,  and  (2)  those  relating  to  the  diversion 
and  use  of  water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that  backwater 
will  not  interfere  with  free  fall  over  it;  (b)  absence  of  leaks  of  appreciable  magnitude;  (e) 
topography  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages;  (d)  level 
crests,  which  are  kept  free  from  ol>st  ructions  caused  by  floating  logs  or  ice;  (e)  crests  of  * 
type  for  which  the  coefficients  to  be  used  in  Q^=  c  b  A%  or  some  similar  standard  weir  for' 
mula,  are  known  (see  Water-Supply  Paper  Xo.  150):  (f)  either  no  flash  boards  or  except 
tiomil  care  in  reducing  leakage  through  them  and  in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Generally* 
however,  a  dam  i*  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  water 
flowing  past  it  is  diverted  for  such  uses.  This  water  must  be  measured  and  added  to  that 
passing  over  the  dam.     To  insure  accuracy  in  such  estimates  the  amount  of  water  diverted 
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should  be  reasonably  constant.  Furthermore,  it  should  be  so  diverted  that  it  can  be  meas- 
ured, either  by  a  weir,  by  a  current  meter,  or  by  a  simple  system  of  water  wheels  which  are 
of  standard  make  or  which  have  been  rated  as  meters  under  working  conditions  and 
so  installed  that  the  gate  openings,  the  heads  under  which  they  work,  and  their  angular 
velocities  may  be  accurately  observed. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the  esti- 
mates of  Bow  will  not  involve,  for  a  critical  stage  of  considerable  duration,  the  use  of  a  head, 
on  a  broil-crested  dam,  of  less  than  6  inches.  Moreover,  when  all  other  conditions' are 
good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable  results 
are  to  be  obtained. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
through  the  periods  of  ice  and  floods,  and  the  disadvantages  of  uncertainty  of  coefficient  to 
be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method, — The  determination  of  the  quantity  of  water  flowing  past  a  certain  sec- 
tion of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity  is  the 
product  of  two  factors — the  mean  velocity  and  trie  area  of  the  cross  section.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed,  and  the  channel 
conditions  at,  above,  and  below  the  gaging  section.  The  area  depends  on  the  contour  of  the 
bed  and  the  fluctuations  of  the  surface.  The  two  principal  ways  of  measuring  the  velocity 
of  a  stream  are  by  floats  and  current  meters. 


Fig.  1.—  Cable  station,  showing  section  of  river,  car.  gage,  etc. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining  dis- 
charge by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree  of 
tecuracy.  Their  essential  requirements  are  practically  the  same,  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  located  as  far  as  possible  where  the  channel  is 
straight  both  above  and  below  the  gaging  section;  where  there  are  no  cross  currents,  back- 
water, or  boils;  where  the  bed  of  the  stream  Is  reasonably  free  from  large  projections  of  a 
permanent  character;  and  where  the  banks  are  high  and  subject  to  overflow  only  at  flood 
stages.  The  station  must  be  so  far  removed  from  the  effects  of  tributary  streams  and  dams 
°r  other  artificial  obstructions  that  the  gage  height  shall  be  an  index  of  the  discharge. 

Certain  permanent  or  semipermanent  structures,  usually  referred  to  as  "equipment, '' 
^generally  appurtenant  to  a  gaging  station.  These  are  a  gage  for  determining  the  fluc- 
tuations of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred,  per- 
manent marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and,  where 
the  current  is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in  posi- 
tion in  the  water  As  a  rule  Jihe  stations  are  located  at  bridges  if  the  channel  conditions  are 
fcwsfactory,  as  from  them  observations  can  more  readily  be  made  and  the  cost  of  equipment 
* small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
wtle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfactory 
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surface  floats,  as  it  is  affected  but  little  by  wind.  In  case  of  flood  measurements,  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  debris.  In  aD 
surface  float  measurements  coefficients  must  be  used  to  reduce  the  observed  velocity  to  the 
mean  velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly  the  mean 
velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  conditions  are  good, 
as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time  taken  by  the  float  to  pan 
over  the  "run,"  a  selected  stretch  of  river  from  50  to  200  feet  long.  In  each  discharge 
measurement  a  large  number  of  velocity  determinations  are  made  at  different  points  acroa* 
the  stream,  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  deter- 
mined. This  may  be  done  by  plotting  the  mean  positions  of  the  floats  as  indicated  by  the) 
distances  from  the  bank  as  ordinates  and  the  corresponding  times  as  abscissas.  A  curve 
through  these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the) 
mean  #me  for  the  whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  curve  and. 
its  axis  by  the  width.  The  length  of  the  run  divided  by  the  mean  time  gives  the  mesa, 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  area  at  the  two  ends  of  the  rura. 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type,  so  constructed 
that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  recording  or  indicating 
the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water  and  the 
revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing  the 
meter  through  still  water  for  a  given  distance  at  different  speeds  and  noting  the  number  of 
revolutions  for  each  run.  From  these  data  a  rating  table  is  prepared  which  gives  the  velocitv 
per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be  classed  in 
two  general  types — those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Price,  and 
those  having  a  screw-propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  small  Price  meter,  which  has  been 
largely  developed  and  extensively  used  by  the  United  States  Geological  Survey,  an  attempt 
has  been  made  to  get  an  instrument  which  could  be  used  under  practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cable,  or  boat  or  by  wading, 
and  gaging  stations  may  be  classified  in  accordance  with  such  use.  Fig.  1  shows  a  typicai 
cable  station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  line  perpen- 
dicular to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  are  observed 
are  known  as  measuring  points,  and  are  usually  fixed  at  regular  intervals,  varying  from  2 
to  20  feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendiculars  dropped 
from  the  measuring  points  divide  the  gaging  section  into  strips.  For  each  strip  or  pair  of 
strips  the  mean  velocity,  area,  and  discharge  are  determined  independently,  so  that  con- 
ditions existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do  not 
apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  meters  are  in  general  use — 
multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the  vertical  velocity-curve, 
0.2  and  0.8  depth,  and  top,  bottom,  and  mid  depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are -made  in  each 
vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.     By  plotting  these  velocities^ 
as  abscissas  and  their  depths  as  ordinates  and  drawing  a  .smooth  curve  mnnrig  the 
points  the  vertical  velocity-curve  is  developed*     This  curve  shows  graphi 
tude  and  changes  in  velocity  from  the  surfm- 
velocity  in  the  vertical  is  then  obtained  by  diving 
and  its  axis  by  the  depth.     On  account  of  th< 


eiocity  or  at  an  arbitrary  depth  for  which  the  coefficient  tor  reducing  the  mean 

•  has  been  determined. 

isive  experiments  by  vertical  velocity-curves  show  that  the  thread  of  mean  velocity 
y  occurs  at  from  0.5  to  0.7  of  the  total  depth.     In  general  practice  the  thread  of  mean 

•  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority  of  the 
»ments.  A  large  number  of  vertical  velocity-curve  measurements  taken  on  many 
under  varying  conditions  show  that  the  average  coefficient  for  reducing  the  velocity 
d  at  0.6  depth  to  mean  velocity  is  practically  unity. 

e  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually  1 
towy  or  low  enough  to  be  unaffected  by  the  wind  or  other  disturbing  influences. 
mown  as  the  subsurface  method.  The  coefficient  for  reducing  the  velocity  taken 
lbsurface  to  the  mean  has  been  found  to  U>  from  0.85  to  0.95,  depending  on  the  stage, 
,  and  channel  conditions.  The  higher  the  stage  the  larger  the  coefficient.  This 
is  specially  adapted  for  flood  measurements  or  when  the  velocity  is  so  great  that  the 
in  not  be  kept  at  0.6  depth. 

rertical-integration  method  consists  in  moving  the  meter  at  a  slow  uniform  speed 
5  surface  to  the  bottom  and  back  again  to  the  surface  and  noting  the  number  of  revo- 
md  the  time  taken  in  the  operation.  This  method  has  the  advantage  that  the  velocity 
point  of  the  vertical  is  measured  twice.  It  is  well  adapted  for  measurements  under 
as  a  check  on  the  point  methods. 

jea,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge  of 
a,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the  gen- 
itour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.  The  soundings 
iDy  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement,  either  J* 

g  the  meter  and  cable  or  by  a  special  sounding  line  or  rod.     For  streams  with  pcrma-  ~S 

ds  standard  cross  sections  are  usually  taken  during  low  water.     These  sections  serve  J 

t  the  soundings  which  are  taken  at  the  time  of  the  measurements  and  from  them  any  ."$ 

which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected.     They  are  also  "*2 

5  in  obtaining  the  area  for  use  in  computations  of  high-water  measurements,  as  accu-  ft 

Hidings  are  hard  to  obtain  at  high  stages.  t^ 

imputing  the  discharge  measurements  from  the  observed  velocities  and  depths  at  =» 

i  points  of  measurement  the  measuring  section  is  divided  into  elementary  strips,  as  ^9 

in  fig.  1,  and  the  mean  velocity,  area,  and  discharge  are  determined  separately  for 
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From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  constructing  a 
rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  but  considering, 
in  addition  to  gage  heights  and  discharge,  varying  thickness  of  ice.  Such  data  as  are  avail- 
able in  regard  to  this  subject  are  published  in  Water-Supply  Paper  No.  146,  pp'.  141-148. 

OFFICE  METHODS  OF  COMPUTING   RUN-OFF. 

There  are  two  principal  methods  of  estimating  run-off,  depending  on  whether  or  not  the 
bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  computing  the  run-off  is  the 
construction  of  the  rating  table,  which  shows  the  discharge  corresponding  to  any  stage  of 
the  stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
water  flowing.  The  construction  of  the  rating  table  depends  on  the  method  used  in  meas- 
uring flow. 

For  a  station  at  a  weir  or  dam,  the  basis  for  the  rating  table  is  some  standard  weir  formula. 
The  coefficients  to  be  used  in  its  application  depend  on  the  type  of  dam  and  other  conditions 
near  its  crest.  After  inserting  in  the  weir  formula  the  measured  length  of  crest  and  assumed 
coefficient,  the  discharge  is  computed  for  various  heads,  and  the  rating  table  considered. 
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Fio.  2.— Discharge,  mean-velocity,  and  area  curves  for  South  Fork  of  Skykomish  River  near  Index, 

Wash. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  are  the 
results  of  the  discharge  measurements,  which  include  the  record  of  stage  of  the  river  at  the 
time  of  measurement,  the  arra  of  the  cross  section,  the  mean  velocity  of  the  current,  and  the 
quantity  of  water  flowing.  A  thorough  knowledge  of  the  conditions  at  and  in  the  vicinity 
of  the  station  is  also  necessary. 

The  construction  of  the  rating  table  depends  on  the  following  laws  of  flow  for  open  per- 
manent channels:  (1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at  or  near 
the  gaging  station  remain  constant.  (2)  The  discharge  will  be  the  same  whenever  tb© 
stream  is  at  a  given  stage,  if  the  change  of  slope  due  to  the  rise  and  fall  of  the  stream  b^ 
neglect od.     (3)  The  discharge  is  a  function  of  and  increases  gradually  with  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements  using  gage  heights  as  ord*~ 
nates,  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves  which  show  tb^ 
discharge,  mean  velocity,  and  area  corresponding  to  any  gage  height.     For  the  developmef**' 
of  these  curves  there  should  be  therefore  a  sufficient  number  of  discharge  measurements  t& 
cover  the  range  of  the  stage  of  the  stream.     Fig.  2  shows  a  typical  rating  curve  with  its  co**~ 
responding  mean  velocity  and  area  curves. 


measurements.  Its  principal  use  is  in  connection  with  the  area  curve  in  locating 
discharge  measurements  and  in  constructing  the  rating  table. 
ischarge  curve  is  defined  primarily  by  the  measurements  of  discharge,  which  are 
ind  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
nent.  The  curve  may,  however,  best  be  located  between  and  beyond  the  measure- 
r  means  of  curves  of  area  and  mean  velocity.  The  discharge  curve  under  normal 
is  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 
preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  on  the 
iken  from  the  curve.  The  differences  between  successive  discharges  are  then  taken 
sted  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 
(termination  of  daily  discharge  of  streams  with  changeable  beds  is  a  difficult  prob- 
case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on  streams  of 
i,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  stations  frequent 
i  measurements  must  be  made  if  the  estimates  are  to  be  other  than  rough  approxi- 
For  stations  with  beds  which  shift  slowly  or  are  materially  changed  only  during 
iting  tables  can  be  prepared  for  periods  between  such  changes  and  satisfactory 
stained  with  a  limited  number  of  measurements,  provided  that  some  of  them  are 
m  after  the  change  occurs.  For  streams  with  continually  shifting  l>eds,  such  as  the 
and  Rio  Grande,  discharge  measurements  should  be  made  every  two  or  three  days, 
lischarges  for  intervening  days  obtained  either  by  interpolation  modified  by  gage 
r  by  Professor  Stout's  method,  which  has  l>een  described  in  full  in  the  Nineteenth 
teport,  Part  IV,  page  323,  and  in  Engineering  News  of  April  21 ,  1 904.  This  method , 
hie  application  of  it.  is  also  much  used  in  estimating  flow  at  stations  where  the  t>ed 
t  slowly. 
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Burlington  and  Quiney,  Chicago  and  Northwestern,  and  Fremont,  Elkhorn  and  Missouri  Valley  rail- 
roads for  annual  passes  issued  in  favor  of  Messrs.  Stevens  and  Gardner. 

Montana.  District  engineer,  C.  C.  Babb.c  assisted  by  C.  T.  Prall,  L.  R.  Stockman,  H.  M.  Morse,  W. 
B.  Freeman,  J.  H.  Sloan,  A.  P.  Porter,  and  Gordon  Edson.  Acknowledgments  are  due  the  Great 
Northern  and  Northern  Pacific  railways  for  transportation  and  to  Mr.  J.  W.  Shields,  of  Choteau,  Mont, 
for  voluntary  observations  of  Teton  River. 

North  Dakota.— District  hydrographer,  F.  W.  Hanna,  assisted  by  E.  F.  Chandler,  of  the  engineering 
department  of  the  University  of  North  Dakota. 

South  Dakota.— Resident  hydrographer,  R.  F.  Walter.** 

Wyoming.— The  hydrographic  work  in  the  State  has  been  carried  on  under  the  direction  of  the  dis- 
trict hydrographer,  M.  C.  Hinderlider,  and  by  the  resident  hydrographer,  A.  J.  Parshall.  Acknowl- 
edgments are  due  for  annual  passes  over  all  their  lines  in  Wyoming  to  the  Union  Pacific,  Chicago,  Bur- 
ington  and  Quiney,  Colorado  and  Southern,  Colorado  and  Wyoming,  and  Fremont,  Elkhorn  and 
Missouri  Valley  railroads. 

GENERAL  FEATURES  <OF  THE  MISSOURI  RIVER  DRAINAGE. 

Missouri  River  and  its  innumerable  tributaries  drain  an  immense  area  in  the  northern 
and  western  section  of  the  United  States.  The  northern  boundary  of  this  area  is  approxi- 
mately the  fiftieth  parallel,  the  southern  the  thirty-ninth;  its  western  limit  is  the  Rocky 
Mountain  region,  while  to  the  east  the  divide  between  this  basin  and  that  of  the  upper  Mis- 
sissippi crosses  eastern  North  and  South  Dakota,  western  Iowa,  and  northeastern  Missouri. 
Its  extent  east  and  west  is  about  900  miles;  north  and  south  it  is  600  miles;  the  basin  com- 
prises a  total  of  492,000  square  miles. 

The  topography  of  the  basin  is  of  the  most  varied  character,  ranging  from  the  mountain- 
ous regions  of  Montana*  Wyoming,  and  Colorado  to  the  rolling  prairies  of  the  Dakotas, 
Nebraska,  and  Kansas.  The  upper  tributaries  drain  a  forested  region,  but  the  main  stream 
flows  through  a  country  almost  wholly  devoid  of  forests.  The  precipitation  in  the  moun- 
tainous portion  of  the  basin  is  mainly  in  the  form  of  heavy  snowfall,  but  a  great  part  of  the 
area  lies  within  the  arid  and  semiarid  regions,  and  it  is  probable  that  the  average  annual 
precipitation  throughout  the  entire  basin  is  less  than  20  inches. 

Tho  tributaries  are  mostly  in  the  upper  course  of  the  river  and  from  the  western  side  of 
the  basin.  The  most  important  of  these  tributaries  are  Mussellshell,  Marias,  Milk,  Yellow- 
stone, Cheyenne,  Platte,  and  Kansas  rivers. 

The  work  of  tho  United  States  Geological  Survey  in  this  drainage  area  during  1905  is  set 
forth  in  the  following  pages: 

MISSOURI  RIVER. 

DESCRIPTION  OF  BASIN. 

Missouri  River  proper  is  formed  in  southwestern  Montana  by  the  union  of  three  streams 
which  were  discovered  by  Lewis  and  Clark  in  1806  and  named  by  them  Jefferson,  Madison, 
and  Gallatin  rivers.  Jefferson  and  Madison  forks  come  together  first,  and  within  2  miles 
they  are  joined  by  the  Gallatin.  The  head  of  the  Missouri  thun  formed  lies  in  about  hiliUj 
45°  56'  north  and  longitude  I  Hl>  U2'  west.     Kueh  of  the  three  headwater  riveraJ 


<»  District  hydrographer  for  Mtafecmri  during  IfUi,  A. 
b  District  hydrographer  for  IWtt,  Adiiu  Itotoon,  i" 
c  District  hydrographer  for  Mont  arm,  north  wiui 
mine.  1906,  II."  M.  Morse,  Hunt  I. -\ .  Mont. 
*  District  hydrographer  for  ]**.*&,  J.  E,  Scewart.j 
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:--  J  feet  wide,  (Iowj  with  great  velocity,  and  discharges  large  quantities  of  water.     The  Gallatin 

~  ;  b  the  most  rapid  of  the  three.     The  beds  of  all  are  formed  of  smooth  pebbles  and  gravel  and 

,    I  the  waters  are  perfectly  transparent. 

f     From  the  junction  of  the  three  forks  the  course  of  the  Missouri  lies  through  mountain  val- 

I  leys  and  deep  canyons,  from  which  it  finally  issues  through  a  gorge  in  a  range  of  rocks,  called 

.  |  by  Lewis  and  Clark  the  "gates  of  the  Rocky  Mountains."     Thirty-five  miles  above  Fort 

.  |  Benton  the  river  pours  over  Great  Falls  and  from  that  point  onward  it  is  a  navigable  stream. 

c  |  For  miles  below  the  falls  the  river  flows  in  a  deep  canyon,  with  banks  ranging  from  100  to  1(50 

*--  i  feet  in  height.     Below  the  mouth  of  Marias  River,  which  enters  from  the  north,  the  banks 

l  are  less  abrupt  and  rise  with  gentle  slopes  to  the  bluffs.     The  high-water  width  of  the  river, 

^   ;  which  in  the  vicinity  of  Fort  Benton  is  500  to  1,000  feet ,  increases  to  1,500  feet  at  the 

i-  I  mouth  of  Milk  River  and  to  2,000  feet  near  the  mouth  of  the  Yellowstone.     Below  the  Yel- 

:  bwstone  the  width  gradually  increases  from  2,000  to  3,000  feet,  and  this  remains  approxi- 

~  j-  mately  the  average  width  for  600  miles  of  its  course. 

From  the  mouth  of  the  Yellowstone  the  Missouri  follows  a  winding  but  on  the  whole 
l-  j- southeasterly  course  until  it  is  joined  by  the  Kansas;  thence  it  flows  more  to  the  east  across 
7  [  the  State  of  Missouri,  and  empties  into  the  Mississippi  16  miles  above  St.  Louis,  189  miles 
[  above  the  mouth  of  the  Ohio,  and  2,824  miles  below  the  junction  of  its  three  upper  forks. 
For  the  first  350  miles  below  the  union  of  the  three  forks  the  Missouri  is  a  comparatively 
clear  stream,  but  approximately  midway  between  the  forks  and  the  mouth  of  the  Yellow- 
stone its  character  gradually  changes  and  it  becomes  turbid.  Although  a  large  amount 
of  the  sediment  carried  by  the  Missouri  is  undoubtedly  brought  in  by  the  drainage  of  its 
tributaries,  the  greater  part  is  derived  from  the  caving  of  its  banks. 

The  volume  of  the  Missouri  is  subject  to  great  variations,  the  ordinary  high-water  dis- 
charge at  the  mouth  being  about  28  times  the  low-water  discharge.  The  freshets  are  caused 
*  by  melting  snow  and  heavy  summer  rains.  The  amount  of  snow  falling  on  the  prairies  is 
usually  small,  but  among  the  Rocky  Mountains  the  snows  begin  early,  continue  late,  and 
accumulate  to  great  depths.  The  regular  floods  occur  in  May  and  June,  the  June  rise  l>cing 
as  a  rule  higher  and  lasting  longer.  Thereafter  the  river  steadily  decreases  in  volume,  the 
minimum  being  reached  during  the  winter  months. 

Except  in  the  mountain  canyons  the  Missouri  flows  through  an  alluvial  bottom  land  of  the 
most,  fertile  character,  varying  in  width  from  1J  miles  near  the  mouth  to  17  miles  in  the 
vicinity  of  Sioux  City.  Through  this  flood  plain  the  river  winds  back  and  forth,  leaving 
tongues  of  land  alternately  on  either  side,  stretching  out  from  one  bluff  to  within  a  few  thou- 
sand feet  of  the  other.  In  the  vicinity  of  St.  Joseph  the  Missouri  is  said  to  make  eight  com- 
plete crossings  within  a  distance  of  30  miles,  measured  in  the  direction  of  its  general  course*. 
Irrigation  is  practiced  on  various  tributaries  of  the  stream  and  agriculture  has  been  exten- 
sively developed  in  several  of  the  valleys.  The  Missouri  itself  has  not  been  used  for  irriga- 
tion, owing  to  its  high  banks  and  the  consequent  difficulty  of  diversion. 

Information  in  regard  to  this  basin  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann— Annual  Report;  WS  —  Water-Supply  Paper): 

Description:  Ann  11,  ii,  pp  42-43;  12,  il,  pp  236-237;  13,  iii,  pp  34-35;  22,  iv,  p  280;  WS  84,  pp  13-14;  99, 
pp  34-36;  130,  pp  68-60. 
Irrigation  surveys  in,  engineering  features:  Ann  11,  ii,  pp  114-133;  13,  iii,  pp  34-63,  53-54. 
Rainfall  date:  Ann  13,  iii,  pp  39-41;  20,  iv,  p  235;  WS  75,  pp  114-116. 
Rainfall  and  run-off  relation:  Ann  20,  iv,  pp  232-235;  WS  75,  pp  117-118. 

JEFFERSON  RIVER  NEAR  SAPPINGTON,  MONT. 

This  station  was  established  November  13, 1894,  and  was  discontinued  December  31 ,  \c^5. 
It  is  located  1  mile  north  of  the  railroad  station  at  Sappington,  Mont.,  and  7  miles  iv\xjve 
Willow  Creek. 

TTie  channel  is  straight  for  500  feet  above  and  below  th©  Ration.     Both  banks  Ur<>  ^ 
posed  of  clay  and  are  covered  with  willows  and  underbrush .  *i  c  r\a\\t  bank  may  ovoVf^'        ^ 
extremely  high  water.    The  bed  is  smooth  and  regular  a '  ,  *    covered  with  grav0\  ^    *Xn^  c 
current  is  swift  and  entirely  free  from  eddies.    The  sectic.    .  U    excellent  one-  V 

^tl  is  *® 


14  STREAM   MEASUREMENTS   IN   1905.  PART   VIII. 

Until  June  15,  1904,  discharge  measurements  were  made  by  means  of  a  cable  siti 
about  900  feet  above  the  old  wooden  bridge  of  the  Northern  Pacific  Railway.  On  that 
the  cable  station  was  destroyed  and  for  a  time  measurements  were  made  from  the  lowe 
of  the  railroad  bridge.  The  new  cable  put  in  November  1 ,  1904,  was  placed  about  50< 
above  the  old  one,  on  account  of  the  building  of  a  new  railroad  bridge  at  the  former  si 

During  1905  the  gage  was  read  twice  daily  up  to  April  1  by  John  Fraser  and  from  A 
to  November  11  by  L.  T.  Hare,  the  agent  of  the  Northern  Pacific  Railway  at  Sappinj 
after  the  latter  date  observations  were  token  once  each  day.  The  original  gage  was  a  1 
cal  staff  fastened  to  the  middle  pier  of  the  Northern  Pacific  Railway  bridge.  Noveml 
1897,  the  gage  datum  was  lowered  0.80  foot.  Readings  for  the  subsequent  years 
adjusted  to  the  new  datum,  but  those  for  the  rest  of  1897  were  corrected  to  agree  wit 
old  datum.  Later  a  chain  gage  was  fastened  to  the  upstream  side  of  the  old  railroad  br 
the  length  of  the  chain  was  16.30  feet.  June  14,  1905,  the  gage  was  moved  to  the  d 
stream  side  of  the  new  railroad  bridge,  200  feet  above;  the  new  chain  length  is  24.31 
The  same  datum  was  used  for  the  new  gage,  and  as  the  water  surface  is  0.03  foot  high 
this  point,  there  was  an  increase  of  0.03  foot  in  the  gage  readings.  All  readings,  how 
have  been  referred  to  the  old  datum.  Bench  marks  Nos.  1,  2,  and  3  are  unreliable  an< 
additional  bench  marks  have  been  established,  as  follows:  (4)  A  cross  on  top  of  the  a 
at  the  northwest  corner  of  a  small  concrete  culvert  800  feet  east  of  the  old  railroad  br 
elevation,  1 1.57  feet.  (5)  A  flat  notch  cut  in  the  sloping  surface  on  the  lower  wing  w. 
the  east  abutment  of  the  Northern  Pacific  Railway  bridge,  about  4  feet  from  the  1 
comer,  marked  "U.  S.  G.  S.  B.  M.;"  elevation,  11.62  feet.  Elevations  are  above  the 
of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  o 
United  States  Geological  Survey  (Ann  =  Annual  Report;  Bull -Bulletin;  WS=W 
Supply  Paper): 

Description:  Ann  18,  iv,  pp  134-135;  19,  iv.  p  281;  Bull  131,  p  22;  140.  pp  92-93;  W8  15,  pp  70-7 
p  68;  37,  pp  206-207;  49,  p  264;  66,  p  19;  84.  pp  47-^8;  99.  p  133;  130.  pp  85-86. 

Discharge:  Ann  18,  iv,  p  135;  Bull  131,  pp  22, 92;  140,  p  93;  \VS  15,  p  71;  27,  pp  74-75;  37,  p  207;  49, 
66,  p  20;  84,  p  48;  99.  p  133;  130,  p  86. 

Discharge,  monthly:  Ann  18,  iv,  p  136;  19,  iv,  p  282;  20.  iv.  pp  234,  238;  22,  iv,  p  285;  WS  75,  pp  W, 
84,  p  49;  99,  p  135;  130.  p  88. 

Discharge,  yearly:  Ann  20,  iv,  p  53. 

Gage  heights:  WS  11,  p  49;  15,  p  71;  27,  p  71;  37.  p  207;  49,  p  264;  66,  p  20;  84.  p  48;  99,  p  134;  130. 

Hydrographs:  Ann  19,  iv,  p  283;  20,  iv,  p  238;  22,  iv,  pp  286,  287;  WS  75.  p  120. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  235;  WS  75,  p  118. 

Rating  tables:  Ann  18,  iv,  p  135;  19,  iv,  p  282;  WS  27,  p  75;  52,  p  516;  66,  p  170;  84,  p  48;  99,  j 
130,  p  87. 

Discharge  measurements  of  Jefferson  River  near  Sappington,  Mont.,  in  1906. 
Date.        i  Hydrographer. 


April  3 L.  R.  Stockman. 

May  4 !  J.  II.  Sloan 

May  19 do 

June  14 do 

July  8 ' do 


August  4 do 

September  7 do 

September  21 do 

October  27 II.  M.  Morse. 

November  16..    J.  II.  Sloan.. 
I 


1 

Width. 

Area  of 
section. 

Mean 
velocity. 

Oage. 
height. 

I 
ch 

Feet. 

Sq.  ft. 

Ft.  per 
sec. 

Feet. 

Se 

250 

631 

2.01 

2.20 

250 

705 

2.06 

2.32 

250 

581 

2.11 

2.05 

252 

1.172 

3.52 

4.02 

255 

887 

2.38 

2.82 

248 

558 

1.76 

1.92  1 

237 

377 

1.56 

1.50 

247 

303 

1.33 

1.37 

250 

583 

1.99 

2. 15 

250 

646 

2.03 

2.25  | 
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ly  gage  height,  in  feet,  of  Jefferson  River  near  Sappington,  Mont.,  for  1906. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

..     6.35 

4.35 

5.2 

2.2 

2.4 

2.15 

3.7 

1.95 

1.5 

1.5 

1.95 

2.6 

.J     5.3 

4.3 

f.2 

2.2 

2.45 

2.35 

3.6 

..9 

1.5 

1.5 

2.1 

2.6 

.,'     5.4 

4.3 

5.3 

2.1 

2.4 

2.4 

3.6 

1.9 

1.5 

1.5 

2.15 

2.6 

..=      5.3 

4.3 

5.3 

2.1 

2.35 

2.6 

3.55 

1.85 

1.5 

1.5 

2.15 

2.6 

..'     5.3 

4.55 

3.35 

2.1 

2.3 

2.8 

3.4 

1.8 

1.5 

1.6 

2.15 

2.6 

..!     5.15 

4.7 

2.65 

2.1 

2.3 

3.15 

3.2 

1.75 

1.5 

1.6 

2.15 

2.5 

..[     5.25 

4.8 

2.5 

2.15 

2.2 

3.35 

3.0 

1.7 

1.5 

1.6 

2.15 

2.5 

..«     5.3 

4.8 

2.3 

2.2 

2.1 

3.4 

2.75 

1.6 

1.5 

1.6 

2.25 

2.5 

.J     5.3 

4.9 

2.3 

2.45 

2.1 

3.5 

2.65 

1.6 

1.4 

1.6 

2.25 

2.5 

.|     5.05 

4.9 

2.3 

2.55 

2.2 

3.55 

2.55 

1.6 

1.4 

1.6 

2.25 

2.5 

.1     4.95 

4.9 

2.3 

2.6 

2.2 

3.6 

2.45 

1.55 

1.4 

1.6 

2.15 

2.6 

J     2.95 

4.8 

2.15 

2.5 

2.2 

3.7 

2.35 

1.6 

1.4 

1.6 

2.15 

2.6 

'     2,7 

4.8 

2.2 

2.5 

2.15 

3.8 

2.25 

1.5 

1.4 

1.65 

2.15 

2.7 

.|     2.7 

4.55 

2.2 

2.4 

2.1 

3.9 

2.1 

1.5 

1.4 

1.7 

2.25 

2.8 

J     2.85 

4.5 

2.35 

2.4 

2.05 

3.95 

2.1 

1.5 

1.4 

1.7 

2.25 

3.0 

J     3.2 

4.6 

2.4 

2.4 

2.0 

3.8 

2.2 

1.5 

1.4 

1.7 

2.25 

3.2 

J     3.85 

4.6 

2.45 

2.5 

1.95 

3.6 

2.3 

1.5 

1.4 

1.7 

2.4 

3.3 

.|     4.75 

4.6 

2.5 

2.5 

2.0 

3.3 

2.3 

1.5 

1.4 

1.8 

2.4 

3.4 

.1     5.35 

4.85 

2.5 

2.5 

2.1 

3.25 

2.3 

1.5 

1.4 

1.8 

2.4 

3.1 

J     5.3 

4.9 

2.5 

2.5 

2.1 

3.2 

2.3 

1.5 

1.3 

1.8 

2.4 

3.0 

.'     5.2 

5.0 

2.55 

2.55* 

2.15 

3.1 

2.25 

1.4 

1.3 

1.85 

2.4 

2.8 

.      5.2 

5.15 

2.45 

2.7 

2.25 

3.0 

2.1 

1.4 

1.3 

1.85 

2.4 

2.8 

.      5.2 

5.2 

2.4 

2.7 

2.3 

3.0 

2.1 

1.4 

1.3 

1.9 

2.4 

2.7 

.      5.25 

5.1 

2.4 

2.7 

2.3 

3.45 

1.95 

1.4 

1.3 

1.95 

2.4 

2.7 

5.3 

5.15 

2.3 

2.7 

2.2 

3.65 

1.75 

1.3 

1.4 

2.05 

2.4 

2.7 

.|     5.3 

5.15 

2.3 

2.7 

2.15 

4.15 

1.75 

1.35 

1.4 

2.05 

2.4 

2.8 

.      5.35 

5.2 

2.35 

2.7 

2.15 

4.65 

1.75 

1.35 

1.35 

2.1 

2.4 

3.0 

5.4 

5.2 

2.2 

2.75 

2.05 

4.7 

1.85 

1.55 

1.3 

2.15 

2.4 

3.2 

.      5.4 

2.2 

2.6 

2.1 

4.45 

2.0 

1.6 

1.35 

2.05 

2.5 

3.3 

5.  4 

2.2 

2. 55 

2.0 

3.95 

2. 0 

1.55 

1.5 

1.95 

2.5 

3.2 

..'     4.8 

gorged 

2.2 
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ng  table  for  Jefferson  Riwr  near  Sappington,  Mont.,  from  January  1  to  Decem- 
ber 31, 1905. 


R. 

,  Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

'i. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

20 

405 

2.40 

1,485 

3.60 

3,425 

4.80 

5,675 

30 

465 

2.50 

1,625 

3.70 

3.605 

4.90 

5,865 

40 

530 

2.60 

1,775 

3. 80 

3.  785 

5. 00 

6.055 

50 

600 

2.70 

1,925 

3.90 

3. 965 

5.20 

6.445 

60 

675 

2.80 

2, 085 

4.00 

4, 155 

5.  40 

6,845 

70 

755 

2.90 

2, 245 

4.10 

4, 345 

5.00 

7, 255 

80 

840 

3.00 

2,  405 

4.20 

4,535 

5.80 

7.675 

SO 

;               930 

3.10 

2,565 

4.30 

4,725 

6.00 

8,095 

00 

1,025 

3.20 

2,735 

4.40 

4.915 

6.20 

8,535 

10 

1,125 

3.30 

2,905 

4.50 

5,105 

6.40 

8,975 

20 

:          1,235 

3.40 

3,075 

4.60 

5,295 

30 

1          1,355 

3.50 

3,245 

4.70 

5,485 

t  table  1*  applicable  only  for  open-channel  conditions.    It  is  based  on  17  discharge  measure- 
durlng  1904-5,  and  is  well  defined  throughout. 
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Estimated  monthly  discharge  ofJefftrwm  River  near  Sappington,  Mont.,  for  1905. 
[Drainage  area.  8,9M  square  miles.] 
|        Discharge  in  second-feet. 


Month. 


March  7-31 . 

April 

May 

June 

July 

August 

September. 

October 

November. 


Maximum, 

1,700 
2,005 
1,555 
5,485 
3,605 
978 
600 
1,180 
1,625 


Minimum.      Mean. 


1,180 
1,125 
978 
1,180 
798 
498 
465 
600 
978 


1,413 

1,578 

1,214 

3,206 

1,665 

658 

536 

814 

1,346 


The  period . 


I 


Run-ofl- 


Total  in 
acre-feet. 


8econd-feet 
per  square 


squai 
DUe. 


70,070 
93,900 
74,650 
190,800 
102,400 
40,460 
31,890 
50,050 
80,090 


0.157 
.176 
.135 
.357 
.185 
.073 
.060 
.091 
.150 


734,300  I. 


DepOi 
inch* 


Note.— No  estimate  for  ice  period. 

MADISON  mVKIl  (INCLUDING  CHERRY  CREEK)  NEAR  NORRIS,  MONt 

This  station  was  established  May  2, 1897,  when  the  old  station  at  Three  Forks  was  disc 
tinued.  The  gage  is  situated  at  Black's  ranch,  12  miles  north  of  Norris  and  25  miles  wes 
Bozeman;  the  measuring  section  is  located  at  the  point  where  the  river  emerges  from 
canyon,  about  4  miles  above  the  gage. 

The  channel  is  curved  both  above  and  below  the  measuring  section,  but  the  bridge  i.« 
a  right  angle  to  the  current.  Both  banks  are  high  and  rocky  and  do  not  overflow.  ' 
bed  of  the  stream  is  rocky  and  the  current  is  swift. 

Discharge  measurements  are  made  from  the  lower  side  of  the  steel  highway  bridge, 
initial  point  for  soundings  is  at  the  left  abutment. 

The  gage  at  Black's  ranch,  which  is  observed  twice  daily  by  Mrs.  S.  A.  Black,  is  a  vert: 
rod  fastened  to  a  post  firmly  set  in  the  bed  of  the  river  at  the  right  bank  and  braced  * 
cross-pieces  from  the  bank.  It  is  about  12.5  yards  west  of  the  house  of  the  observer, 
gage  is  referred  to  bench  marks  as  follows:  (1)  Top  of  large  granite  bowlder,  marked  * 
a  spot  of  black  paint,  20  feet  south  of  the  gage  rod  and  8  feet  east  of  the  river  bank;  elc 
tion,  0.80  feet.  (2)  Top  of  white  granite  bowlder,  marked  with  black  paint,  on  the  ri 
bank  250  feet  west  of  the  gage;  elevation,  8.82  feet.     Elevations  are  above  the  zero  of 

Between  the  bridge  and  the  gage,  about  1 J  miles  above  the  latter,  Cherry  Creek  enters  i 
river  f rom  the  right.  In  order  to  determine  the  t  .Hal  amount  of  water  flowing  past  the  ga 
measurements  of  this  creek  art*  always  made  when  the  river  is  measured,  and  the  resul 
added  to  that  at  the  bridge  above.  The  gaging  station  on  Cherry  Creek  is  at  the  wool 
highway  bridge  100  yards  above  its  mouth. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Paj 
of  the  United  States  Geological  Survey: 

Dewriptoii:  99,  p  130-131;  130,  p  77. 
DlschnrKe:  99,  p  131;  130.  p  77. 
iH.Hfluirge,  monthly:  99.  p  132;  130,  p  79. 
Cage  lu-inhts:  99.  pp  131  -132;  130,  p  78. 
Hating  table:  99,  p  132;  130,  p  78. 
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Discharge  measurement*  of  Madison  River  {induding  Cherry  Creek)  near  Korrix,  Mont., 
•  1905. 


Pate. 


Hydrographer. 


i  ,  Area  of 

I  Width.!  section. 


i 
April  1 i  L.  R.  Stockman. 

May2 J.H.Sloan 

May  17 ' do 

Jane  13 ' do 

Julyo ' do... 

August  3 j do 

September 2. .., do 

September  26...  I do 

October  22 do 

November  18 do 


Feet. 
216 
234 
232 
246 
243 
232 
231 
233 
232 
232 


Sq.ft. 
376  j 
340  | 
371  , 
556  | 
505  | 
349  j 
316  ] 
320  | 
327  ; 
332 


Mean     I 
velocity. 


Ft.  per 
sec. 
3.54 
3.J2 
4.22 
6.00 
5.36 
3.55 
3.55 
3.45 
3.46 
3.45 


Gage 
leight. 


heigl 


Feet. 
1.32 
1.30  j 
1.43  ! 
2.21  I 
1.88  j 

1.21  , 
1.23  | 

1.22  . 


Dis- 
charge. 


Dis- 
charge 
(Ch<rry 
Creek 
included). 


1.22 


Sec.-ft. 
1,330 
1,335 
1,576 
3,333 
2,714 
1,239 
1,121 
1,104 
1,131 
1,148 


Sec.-ft. 
1,346 
1,358 
1,612 
3,488 
2,752 
1,250 
1, 135 
1,118 
1,146 
1,157 


Drily  gage  height,  in  feet,  of  Madison  River  (induding  Cherry  Creek)  near  N orris,  Mont.,  for 

1905. 


\ 


Mar.       Apr.    |  May. 


1.. 

2.. 

3.. 

4. 

5.. 

6.. 

7.. 

8.. 

9., 
10. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 


1.3 
1.3 
1.4' 
1.4  I 
1.4  i 
1.4  I 
1.4 
1.4  i 

4 

4 

4  , 

4i 

4 

4' 

4! 

1.3  I 

1.3  j 

1.3  i 

1.3  | 
1.3  1 


1.4, 
1.4  I 
1.4  1 

1.4  I 
1.4 

1.4 ; 

1.4 

1.4 

1.4, 

14 1 

1.4, 
1.4 

1.4  I 

1.4; 

!::• 
1.4  • 
1.4 1 
1.4  > 
1.4 
1.4 
4 


1 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 


June. 

July. 

1.85 

1.9 

1.95 

1.9 

2.2 

2.0 

2.2 

2.0 

2.3 

2.0 

2.34 

2.0 

2.3 

2.0 

2.3 

2.0 

2.3 

2.0 

2.3 

1.6 

2. 3 

1.05 

2.3 

1.15 

2.25 

1.35 

2.2 

1.5 

2.2 

1.5 

2.2 

1.4 

Aug.    I   Sept.  I    Oct.    ,    Nov. 


"I 


2.2 
2.1 
2.0." 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.7 
1.6 
1.6 
1.8 


.  ! 


1.4   i 

1.4  ; 
1.4  i 
1.35 1 
1.35 ; 

1.35 

1.8  ' 

1.3 
1.3     1 
1 .  22 
1.28 
1.3 
1.3 


.25 

1. 

.25  1       1. 

.25  |       1. 

.25  1       1. 

.25  ■       1 

.25 

1. 

.25 

1. 

.28 

1 

3            1 

.3            1 

.3            1 

.3    ;      1 

.25          1. 

.2            1 

.2            1 

.2            1 
.2            1. 

.2            1. 
.2            1. 

.2            1. 

.2            1. 

.2            1 

.2            1 

.2            1 
.2            1 

.2 

1 

2     1 

1.2 

.2 

2     , 

1.2  ; 

1.2 

2    1 

1.2  ' 

1.2 

2 

1.2 

1.2 

2     ' 

1.2 

1.2 

2 

1.2  ' 

.2 

2 

1.2 

2 

2 

1.2 

.2 

2 

1.2  | 

1.2 

2 

1.2  j 

0 

22 

12  1 

2 

25 

1.2 

.2 

25 

1.2  1 

.- 

25 

1.2  | 

2 

25 

1.2  | 

.2 

25 

1.2  | 

2 

2-r> 

1.2  | 

2 

25 

1.2  ' 

•i! 

-» 

1.2  ' 
1.2  1 

2 
2 

25 

1.2  j 

'2 

25 

1.2 

•- 

25 

1.2 

.2 

25 

1.2 

2 

25 

L-| 

25 

,2i 

25 

'•2| 

25 

25 

1.2 ' 

25 

1-2  I 

Kote.— River  frozen  January  1  to  March  11  and  November  26  to  December  31,  inclusive. 
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Station  rating  table  for  Madison  River  (including  Cherry  Creek),  near  N orris,  Mont.,  frown, 
March  12  to  November  25, 1906.  • 


he$°t.   What*. 

Gage 
1  height. 

Discharge. 

Gage 
height. 

Feet. 
1.80 
1.90 
2.00 

Discharge. 

I  Gage 
1  height. 

Discharge. 

Feet.          Sec.-ft. 
1.10                 900 
1.20    !          MOO 
1.30    I          1,320 
1.40    J          1,540 

I 

1     Feet. 

1.50 
1        1.60 

1.70 

Sec.-ft. 
1,770 
2,000 
2,250 

Sec.-ft. 
2,500 
2,750 
3,000 

1  Feet. 
|  2.10 
|  2.20 
|        2.30 

8ec.-ft. 
3,275 
3,550 
3,850 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  16  discharge 
raents  made  during  1904-5  and  is  fairly  well  defined  throughout. 

Estimated  monthly  discharge  of  Madison  River  {including  Cherry  Creek),  near  N orris,  M<mLM 

for  1905. 

[Drainage  area,  2,085  square  miles.] 


Month. 


March  12-31 

April 

May 

June 

July 

August 

September 

October 

November  1-25. 


The  period . 


Dischai 

•ge  in  second 
Minimum. 

-feet. 
Mean. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Second-feet 

per  square 

mile. 

Depth  tea 
inches. 

1,540 

1,320 

1,463 

58,040 

0.702 

0.O2 

1,540 

1,540 

1,540 

91,640 

.739 

.©* 

2,125 

900 

1,570 

96,540 

.753 

.*» 

3,974 

2,000 

3,195 

190,100 

1.53 

1.71 

3,000 

800 

1,844 

113,400 

.884 

1.08 

1,320 

1,100 

1,177 

72,370 

.565 

.651 

.           1,210 

1,100 

1,171 

69,680 

.562 

.ear* 

'            1,100 

1,100 

1,100 

67,640 

.528 

.&» 

1,100 

1,100 

1,100 

54,540 

.528 

.4»* 



814,000 



GALLATIN   RIVER  AT  LOGAN,  MONT. 

Gallatin  River  is  formed  by  two  chief  upper  branches,  known  as  East  and  West  Gallati** 
rivers,  which  rise  on  the  western  slopes  of  the  Gallatin  Range  and  unite  a  few  miles  east  O^ 
Logan,  whence  the  main  stream. flows  northward  to  its  point  of  junction  with  Jefferson  an<£ 
Madison  rivers  near  Three  Forks,  Mont. 

A  gaging  station  was  established  at  Logan  August  24,  1893.  The  present  station  i^ 
located  200  yards  northwest  of  the  Logan  railroad  depot. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  The  right  bank  is  higft* 
and  rocky.  The  left  is  comparatively  low  and  might  overflow  in  the  highest  floods.  Botfc* 
banks  are  covered  with  bushes.  The  bed  of  the  stream  is  sandy,  with  a  small  amount  of 
vegetation.    There  is  but  one  channel  at  all  stages,  and  the  current  is  moderate. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wir^ 
just  below  the  gage.    The  initial  point  for  soundings  is  at  the  left  cable  support. 

During  1905  gage  readings  were  taken  once  each  day  up  to  October  27  by  N.  A.  Smith. 
After  that  date  the  gage  was  read  by  S.  M.  Kirkbridge.  The  original  gage  was  a  rod  fas- 
tened to  the  cribbing  at  the  intake  pipe  of  th*1  pump  ul  tlnk  railroad  pump  house  immediate 
below  the  old  Northern  Pacific  Railway  bridgo ;  hut  this  was  washed  out,  tegctJM 
crib,  March  10,  1894,  before  any  discharge  measureuj 
1894,  a  new  gage  rod  was  installed  under  th^  nort 
ments  of  the  river  were  thereafter  made  by  mt'q 
was  replaced  September  16, 1896,  by  a  wire  £a 
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bridge  in  the  east  span.    Bench  mark  No.  2  of  this  gage  answered  to  the  description  of  bench 
mark  No.  1  of  the  previous  gage.    This  gage  was  destroyed  in  April,  1901,  when  the  old  rail- 
road bridge  was  being  replaced.    A  temporary  gage  was  established  for  the  summer,  and 
July  26, 1901 ,  the  datum  of  this  gage  was  raised  1 .23  feet.    October  20, 1901 ,  a  new  wire  gage 
was  established  on  the  site  of  the  present  station,  lfX)  yards  upstream  from  the  bridge,  but 
the  readings  on  this  gage  had  no  relation  to  those  of  the  previous  gages.    April  16, 1905,  the 
wire  was  replaced  by  a  standard  chain  gage,  but  owing  to  unreliable  descriptions  of  old  bench 
marks  there  was  probably  a  slight  change  in  the  gage  datum  at  that  time.    The  length  of 
the  chain  from  the  end  of  the  weight  to  the  outside  of  the  handle  ring  is  21.21  feet.    The 
bench  marks  in  present  use  are  as  follows:  (1)  A  railroad  spike  in  the  west  side  of  the  rear 
1     post  of  the  gage  frame  3.6  feet  from  the  top  of  the  horizontal  bar;  elevation  above  the  zero 
j     of  the  gage,  8.02  feet.     (2)  A  point  halfway  down  on  the  beveled  edge  at  the  top  of  the  con- 
crete just  below  the  roller  bearing  on  the  northeast  abutment  of  the  Northern  Pacific  Rail- 
*     way  bridge;  elevation  above  the  zero  of  the  gage,  11.71  feet. 
This  station  was  discontinued  December  31,  1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
|  United  States  Geological  Survey  (Ann=Annual  Report;  Bull = Bulletin;  WS=Water- 
■     Supply  Paper): 


i 


DMcription:  Ann  18,  iv,  p  128-129;  19,  iv,  p  277;  Bull  131,  pp  16-17;  140,  p  89;  WS  15,  p  68;  27,  p  6S;  36, 
PP  N7-196;  49,  p  262;  66,  pp  17-18;  84,  pp  38-39;  99,  pp  123-124;  130,  pp  82-83. 

Discharge:  Ann  18,  iv,  p  129;  Bull  131,  pp  17,92;  140,  p  90;  WS  15,  p 68;  27,  p  74;  36,  p  198;  49,  p  262;  66. 
P IS;  84,  p  39;  99,  p  124;  130,  p  84. 

Discharge,  monthly:  Ann  18,  iv,  p  130;  19,  iv,  p  278;  20,  iv,  pp  234,  240;  22,  iv,  p  282;  Bull  140,  p  91;  WS 
75,  p  116;  84.  p  40;  99,  p  126;  130,  p  85. 

Discharge,  yearly :  Ann  20,  iv,  p  53. 

Gage  heights:  Bull  131,  p  18;  140,  p  90;  WS  11,  p  48;  15,  p  68;  27,  p  70;  36,  p  198;  49,  p  263;  66,  p  18;  84,  p 
»: »,  pp  124-125;  130,  p  84. 

Hydrographs:  Ann  18,  iv,  p  130;  19,  iv,  p  278;  20,  iv,  p  240;  22,  iv,  p  282. 

RtinfaU  and  run-off  relation:  Ann  20,  iv,  p  235;  WS  75,  p  118. 

Rating  tables:  Ann  18,  iv,  p  129;  19,  iv,  p  277;  Bull  140.  p  90;  W8  27,  p  75;  52,  p  516;  84,  p  40;  99,  p  125; 
130,  p  85. 


Discharge  measurements  of  Gallatin  Ritvr  at  Logan,  Mont.,  in  1905. 


Date. 


Hydrographer. 


i 

..    L.  R.  Stockman. 
..'  J.H.Sloan 

--; do 

..I do 

do 

..' do 


April  3 . . . 

May  19... 

June  14... 
%8.... 
August  5. 

Member  7. do 

Member  21..! do 

°ctober  30 do 

f*tober27 j  H.M.Morse. 

November  16. . .!  J.  H.  Sloan. . 


I  Width. 


I  Area  of 
Miction. 


Mean     < 
velocity.  I 


Feet.   | 
138  i 


150  | 
140  j 
130  ■ 
130  I 
130  | 

142  ! 
142 

143  ' 


Sq.ft. 

380  | 
397  ' 
508  I 
670  , 
340 
272  ' 
299  ' 
303  | 
375 
392  ! 
391  I 


Ft.  per 
sec. 

1.42 

1.55 

2.21 

3.64 

1.04  1 

.73  | 

.78, 

.87 

1.47! 

1.57  I 

1.60  I 


Gage, 
height. 


Dis- 
charge. 


Feet. 

1.20 

1.35 

1.94 

2.70 

.68 

.40 

.70 

.77 

1.28 

1.41 

1.42 


I 


Sec.-ft. 
540 
614 
1,125 
2, 4.W 
353 
200 
235 
263 
552 
614 
623 
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Daily  gage  height,  in  feet,  of  Gallatin  Riwr  at  Logan,  Mont.,  for  1905. 


Day. 


Jan.  j  Feb.     Mar.     Apr.     May. 


1.. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10.. 
11. 
12. 
13. 
14.. 
15.. 
16.. 
17. 
18., 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


2.85 

2.55  1 

2.4 

1.85 

1.6 

1.5 

1.6 

1.8 

1.8 

1.6 

1.5 

1.5    . 

i.5  ; 

1.5 
1.8    I 
2.J0    | 
2.2 

1.8  j 
1.8  I 
1.7  i 
1.5  i 
1.5 
1.5 
1.45! 
1.45  j 

I::- 

1.4  I 

1.4  I 

1.3  I 

1.25  1 


1.2 

1.15 

1.5 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.8 

3.8 

3.85 

3.85 

3.85 

3.85 

3.85 

3.85 

3.9 

3.9 

3.85 

3.8 

3.7 

3.0 

2.0 

1.55 

1.5 


1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 


I 


1.2 

1.15 

1.1 

1.1 

1.2 

1.3 

1.3 

1.3 

1.2 

1.2 

1.25 

1.25 

1.3 

1.25 

1.25 

1.25 

1.25 

1.2 

1.25 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 


1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.4 

1.7 

1.65 

1.6 

1.5 

1.35 

1.35 

1.4 

1.35 

1.7 

1.8 

1.85 

1.9 

2.0 

1.9 

1.8 

1.7 

1.7 

1. 75 

2.65 

2.65 

2.9 

2.7 


June. 

2.1 

2.4 

2.65 

2.7 

3.1 

3.0 

2.9 

2.85 

3.25 

3.25 

3.0 

2.9 

2.8 

2.7 

2.6 

2.5 

2.5 

2.6 

2.8 

2.9 

2.0 

2.1 

2.2 

2.3 

2.4 

2.55 

2.4 

2.3 

2.1 

2.25 


July. 

Aug. 

2.5 

0.4 

2.6 

.3 

2.45 

.4 

«2.35  ' 

.4 

2.25  1 

.4 

1.8    1 

04 

1.3    1 

.4 

.8    , 

.4 

.6    , 

.45 

.5 

.5 

«.45  ' 

.5 

.4    1 

.6 

•«    i 

.6 

•«    | 

.6 

.45 

.6 

.45  1 

.6 

.4    1 

.7 

•4    1 

.7 

•*    , 

.7 

.4 

.7 

7 

.3 
.3 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 


.6 
.6 
.7 
.7 
.7 
.6 
.6 
.6 


Sept. 

0.6 
.6 


.6 
.7 
.7 
.7 
.  7 
.7 
.7 
.65 

a.  65 
.65 
.65 
.7 
.65 
.7 
.75 
.8 
.8 
.8 
.8 
.8 
.8 
.&5 
.9 
.95 

1.0 

1.1 


Oct.   ,  Nov. 


i  :5i 


i.i 
1.1 
1.1 
i.i 
1.1 
i.i 
i.i 
i.i 
1.1 

1.15 
i  a  1.18 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.25 
1.25 
1.25 
1.3 
1.3 
1.4 
1.4 
1.4 
1.4 
1.4 
1.3 
1.3 
1.2 


I 


1.3 

1.4  j 

1.5  : 
1.5  I 
1.4 
1.4  i 
1.4 
1.4 
1.4  ' 
1.4 
1.4 
1.4 
1.4  I 
1.4 
1.4 
1.4 
1.4  ' 
1.4 
1.4  ' 
1.4  . 
1.5' 
1.4 
1.4 
1.4 

1.4  ' 
1.5 
1.5 

1.5  . 
1.2  ; 
2.1 


a  Gage  heights  interpolated. 

Note.— January  1-10,  ice  gorge  below  station;  also  February  4-26,  inclusive.  January  30  to  Febro 
3,  inclusive,  December  28-31,  inclusive;  readings  to  top  of  Ice;  drift  ice  floating  in  the  river.  Novem 
29  to  December  27.  inclusive,  ice  floating  in  the  river  and  probably  gorge  below  for  part  of  the  ti 
River  open  January  11-29  and  February  27  to  November  28,  inclusive.  Gage  destroyed  March 
replaced  April  4. 

Station  rating  table  for  Gallatin  Rimr  at  Jjogan,  Mont.,  from  January  1,  190£,  to  Decern 

31,  1905. 


Gage 
height. 


Discharge.  I1   h£W     I  Discharge. 


Feet. 

0.30 

.40 

.50 

.  Trfl 

.70 

.so 

.(<0 

1.00 

1.10 

1.20 


Sec.-ft. 
178 
192 
210 
230 
260 
300 
340 
385 
435 
485 


Gag 
heigh 

Feet. 
1.30 
1.40  . 
1.50 
1.60 
1.70 
1.S0 
1.90 
2.00 
2. 10 


Sec.-ft. 
545 
605 
670 
740 
S10 
S80 
95,") 
1,035 
1,120 


Gage 
height. 

Feet. 
2. 20 
2.30 
2.40 
2. 50 
2. 60 
2.70 
2.80 
2.  «K) 
3.00 


Discharge.  1 


Sec.-ft. 
1,210 
1,300 
1,390 
1,480 
1.570 
1,670 
1,770 
1.870 
1.980 


Gage 
height. 

Feet. 
3.20 
3.40 
3.60 
3.80 
4.00 
4.20 
4.40 
4.60 
4.80 


Discharge. 


Sec.-ft. 
2,205 
2,445 
2.685 
2,950 
3,240 
3,540 
3,870 
4.230 
4,620 


The 
made 


e  above  table  is  applicable  only  for  open-channel  conditions. 
?  during  1904-5.  and  Is  not  well  defined. 


It  is  based  on  discharge  measurem 
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Estimated  monthly  discharge  of  Gallatin  River  at  Logan,  Mont.,  for  1905. 
[Drainage  area.  1,805  square  miles.] 


Month. 


January  11-29... 

March  1-25 

April  5-30 

May 

June 

July 

August 

September 

October 

November  1-28. 


Discharge  in  second-feet. 

Mean. 


Maximum. 


1,210 

635 

545 

1,870 

2,265 

1,570 

260 

435 

605 

670 


The  period. 


Minimum. 


605 
545 
435 
515 
1,035 
178 
178 
230 
435 
545 


741 
586 
512 
836 
,592 
428 
225  j 
279 

617 


Total  in 
acre-feet. 


27,930 
29,060 
26,400 
51,400 
94,730 
26,320 
13,840 
16,600 
30,680 
34,270 


Second-feet    n««*»,  i« 


0.411 
.324 
.284 
.463 
.882 
.237 
.125 
.155 
.276 
.342 


0.290 
.302 
.275 
.534 
.984 
.273 
.144 
.173 
.318 
.356 


I 


351,200 


Note.— No  estimate  for  ice  period. 

WEST  GALLATIN  RIVER  NEAR  SAIiESVTiVLE,  MONT. 

West  Gallatin  River  joins  the  East  Gallatin  a  few  miles  east  of  Logan,  Mont. 
The  gaging  station  was  established  in  July,  1895.    It  is  located  at  the  Williams  highway 
bridge,  16  miles  southwest  of  Bozeman,  Mont.,  from  which  point  it  is  reached  by  driving. 
The  nearest  post-office  is  Salesville,  4  miles  below  the  station. 

The  channel  is  nearly  straight,  with  slight  curves  above  and  below  the  station.  The 
banks  are  high  and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  bowlders 
and  is  fairly  permanent.  At  flood  stages  water  flows  behind  the  bridge  abutment  near  the 
right  bank;  at  other  times  it  is  all  confined  in  one  channel.  The  bridge  is  not  quite  at  a 
right  angle  to  the  direction  of  the  current.  During  high  water  discharge  measurements  are 
frequently  rendered  impossible  by  the  logs  and  ties  which  are  floated  down  the  river  from 
the  canyon  to  the  Northern  Pacific  Railway.  On  account  of  the  velocity  of  the  current  a 
stay  wire  is  needed  for  the  meter  at  nearly  all  stages  of  the  river. 

Discharge  measurements  are  made  from  the  lower  side  of  the  highway  bridge.  The 
initial  point  for  soundings  is  on  the  guard  rail  over  the  left  pier. 

Toe  gage  was  read  until  June  30, 1905,  by  Mrs.  Alvin  DeLong,  who  lived  near  the  bridge; 
on  that  date  gage  readings  were  discontinued  on  account  of  difficulty  in  procuring  an 
observer.    The  gage  record  was  begun  August  1,  1895.    The  gage  first  installed  was  a 
rod  firmly  spiked  to  a  tree  above  the  bridge,  near  the  right  bank.    May  31, 1896,  the  datum 
was  lowered  5  feet,  and  the  rod  was  regraduated  so  as  to  correspond  to  the  new  datum. 
This  gage  is  still  in  place,  and  is  frequently  used  at  high  stages,  as  it  stands  in  less  turbu- 
lent water.     In  September,  1896,  a  wire  gage  was  placed  on  the  upstream  side  of  the  bridge 
and  made  to  read  the  same  as  the  rod  gage.    This  was  replaced  April  20,  1904,  by  a 
standard  chain  gage,  approximately  the   same  datum   being  maintained.    The   present 
chain  length  is  17.43  feet.    August  22,  1904,  the  rod  gage  was  found  to  read  0.16  foot  low 
as  compared  with  the  chain-gage  datum.    The  new  gage  is  referred  to  bench  marks  as  fol- 
lows: (1)  The  head  of  the  westernmost  rivet  holding  the  angle  irons  on  the  top  of  the 
southwest  cylindrical  pier;  elevation,  13.86  feet.     (2)  A  large  bowlder  firmly  set  in  the 
ground  on  the  south  side  of  the  wagon  road  near  the  fence  and  123  feet  east  of  the  south- 
east pier;  elevation,  13.69  feet.    Elevations  are  above  the  datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  Bull  ==  Bulletin;  WS=Water- 
Supply  Paper): 

Description:  Ann  14,  ii,  p  101;  18,  iv,  p  124;  19,  iv,  p  275;  Bull  140,  pp  86-87;  WS  15,  p  66;  27,  p  68;  36, 
pp  195-196;  49,  pp  260-261;  66,  pp  16-17;  84,  pp  40-11;  99,  pp  126-127;  130,  pp  79-80. 

Discharge:  Ann  18,  iv,  p  125;  Bull  131,  p 90;  140,  p 86;  WS  15,  p66;  27,  pp 68, 74;  36,plt6;  49,  p 261;  &> 
p  17;  84,  p  41;  99,  p  127;  130,  p  80. 

Discharge,  monthly:  Ann  14,  ii,  p  102;  18,  iv,  p  126;  19,  iv,  p  276;  20,  iv,  pp  234,  241;  21,  hr,  p  184;  22.  »**• 
p  280;  Bull  140,  p  88;  WS  75,  pp  117,  118;  84,  p  43;  99,  p  129;  130,  p  82. 

Discharge,  yearly:  Ann  20,  iv,  p  52. 

Gage  heights:  Bull  140,  p  87;  WS  1 1,  p  47;  15,  p  66;  27,  p  69;  36,  p  196;  49,  p  261;  66,  p  17;  84,  p  42;  &• 
pp  127-128;  130,  p  81. 

Hydrographs:  Ann  18,  iv,  p  126;  19,  iv,  p  277;  20,  iv,  p  241;  21,  iv,  p  185;  22,  iv,  p  281;  W8  75,  p  119. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  235;  WS  75,  p  118. 

Rating  tables:  Ann  18,  iv,  p  125;  19,  iv,  p  276;  Bull  140,  p  87;  WS  27,  p  75;  39,  p  446;  52,  p  516;  C6, 
p  170;  84,  p  42;  99,  p  128;  130,  p  81. 

Discharge  measurements  of  West  OaUatin  River  near  SaUstnUe,  Mont.,  in  1906. 


Date. 


March  31 

May  1 

May  17 

June  12 

August  2 

September  1.. 
September  25. 

Octolwr  21 

November  17 . 


Hydrographer. 


L.  R.  Stockman. 

J.H.Sloan 

do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Width. , 


83  | 
87  { 
90j 
130 
87 

85 
83 

86> 

85  I 


Area  of 
section. 

Mean 
velocity. 

beigEi. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

183 

1.88 

2.90 

217 

2.48 

3.30 

234 

3.06 

3.59 

416 

6.45 

5.30 

201 

2.30 

3.10 

181 

2.15 

2.96 

178 

1.92 

2.96 

196 

2.23 

3.05 

190 

2.24 

3.04 

Dis- 
charge- 

8ec.-ft. 

53*? 
71£* 
2,681 
463$ 
399 
343$ 
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Daily  gage  height,  in  feet,  of  West  Gallatin  River  near  SalesvUle,  Mont.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

1               1 
June.       Aug.   j  Sept.   |    Oct. 

Nov. 

2.8 
2.9 
2.9 
2.9 
3.0 
3.0 
3.0 
2.9 
2.9 
3.0 
2.8 

,s 

2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
,9 
2.9 
2.9 
,9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.1 
3.1 
3.2 
3.4 

" 

33 
3.3 

3.1 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 

2.8 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
3.0 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.2 
3.4 
3.4* 
3.3 
3.2 
3.2 

3.4 
3.2 
3.2 
3.1 
3.1 
3.1 
3.1 
3.4 
3.5 
3.3 
3.2 
3.2 
3.2 
3.3 
3.3 
3.3 
3.4 
3.6 
3.9 
3.7 
3.7 
3.8 
3.8 
3.8 
3.8 
3.8 
3.7 
3.7 
3.7 
3.9 
4.2 

4.6  ' 1      2.95  | 

,». 

4.9  '      3.10  | 

5.1 

.V21 

5.2    

• 

5.1 

5.1    



5.3  ,.   .            ' 



4.9    

4.8 

«.,' ' ' 

5.3  ' ' 

. 

5.3  ' 

1 

5.3  1 

» 

5. 3  j                      

6 

s-2i 

5.2    



3.04 

8 

S.01 ' 

9.... 

4.8  ' ' 

0.... 

4.4  I ' 

•I 

4.5! 3.05 

2.... 

4.8  j 

3 

1                              1 
4.8    1 

!4 

4.9  j • 1 

».... 

i 
.       4.7  1 | 

».... 

4.7    2.96  ! 

r; 

4.8  ' 1 

*.... 

4.6! 1 

S 

1 

4.4 

4.4  1 ! ! 

».... 

1 

1               1           _    1 

Note.  -No  observer  July  1  to  December  31,  inclusive.    Open-channel  conditions  assumed  during  win- 
Pr  months.    Oagp  heights  interpolated  March  1-4,  inclusive,  and  April  x. 

station  miiruj  table  for  Wert  Gallatin  River  near  Salesville,  Mont.,  from  January  1  to  December 

SI, 1905. 


1  height. 

1                        1 
Discharge.  1 

| 

Gage 
height. 

Discharge. 

(iage 
height. 

j  Discharge. 

T.age 
height. 

Discharge. 

1 

|    Feet. 

j     8ec,ft.     I 

Feet. 

8ec.-ft. 

Feet. 

1     Sec.-ft. 

Feet. 

1      Sec.-ft. 

1      2.80 

,              310    ' 

3.50 

670 

4.30 

1          1.265 

4.90 

|          2, 105 

1       2.90 

1              350     ! 

3.60 

740 

4.  30 

|           1,370 

5. 00 

,          2.245 

1       3.00 

!              395    1 

3.70 

815 

4.40 

1.480 

5. 10 

2,390 

|       3.10 

1              440    1 

3.80 

895 

4.50 

1,595 

5.20 

!     2,545 

'      3.20 

490    1 

3.90 

980 

4.  GO 

,           1.715 

5.30 

|          2,700 

'      3.30 

,              545 

4.00 

1,070 

4.70 

'           1,840 

5.40 

i          2,865 

3.40 

605    i 

1 

4.10 

1,185 

4.80 

I           1,970 

5.50 

3,040 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  16  discharge  measure- 
ments made  during  1904-5,  and  is  fairly  well  defined  between  gage  heights  3  feet  and  5  feet. 
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Estimated  monthly  discharge  of  West  Gallatin  River  near  SaUsviUe,  Mont.,  for  1905. 
[Drainage  area,  860  itquare  miles.] 

Discharge  in  second-feet.  I  Run-off. 


Month.  I;l 

!  Maximum.  Minimum.  ,    Moan.    | 


i    ToUl  in 
acre-feet. 


8wond-fcet1IwhiB 


January 395  |  310  ,  352  ,-  21,640  j  0.409  i  0.472 

February '  670  !  350:  415,'  23,050  I  .483  ^ 

March 395  I  310  352,  21,640  \  -**'',.  •'IB 

April '  605  310  415  24,690  '  .483    '  5» 

May 1,265  J  440  61)0  42,430  .802  .«* 

June 2.700  '  1.480  2,155  128,200  2.51  2»» 


The  period 261,600 


MISSOURI   KIVKll  AT  CASCADE,  MONT. 

This  station  was  established  July  20,  1902.  It  is  located  at  the  highway  bridge  at  the 
east  end  of  the  town  of  Cascade,  Mont.,  about  one-fourth  mile  from  the  railroad. 

The  channel  is  straight  600  feet  above*  the  station  to  the  island  in  the  center  of  the  streafl1 
another  island,  200  feet  below  the  bridge,  divides  the  river  into  two  channels  and  causes  ' 
rather  sudden  change  in  the  direction  of  the  current.  A  fall  of  about  1  foot  at  this  islari* 
produces  rapids  in  the  river  below  the  station.  The  left  bank  is  high,  but  the  right  m»2 
overflow  at  extreme  flood  stages.  The  central  pier  of  the  bridge  is  protected  by  an  \c* 
breaker,  which  extends  alxmt  125  feet  upstream  and  has  considerable  effect  on  the  curreiH 
to  the  left,  especially  in  low  water. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge.  The  initio 
point  for  soundings  is  near  the  left  bank;  it  is  a  notch  on  the  guard  rail  2  feet  to  the  left  oi 
the  center  of  the  southwest  pier. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  H.  W.  Ludwig,  has  replaced  the 
chain  gage  first  installed.  It  is  located  on  the  upstream  side  of  the  left  span  and  is  fastened 
to  the  floor  of  the  bridge.  The  length  of  the  chain  is  31.99  feet.  The  gage  is  referred  to 
bench  marks  as  follows:  (1)  The  top  of  an  old  iron  bolt  which  secures  the  bed  plate  on  the 
southwest  iron  bridge  pier;  it  is  painted  in  black  "U.S.G.S.B.M.*'  and  has  an  elevation  of 
28.54  feet  above  gage  datum.  (2)  A  standard  iron  l>ench  mark  of  the  Missouri  River  Com- 
mission, situated  200  feet  south  of  the  Great  Northern  Railway  station;  elevation  abov» 
the  zero  of  the  gage,  3(5.58  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Paper  of 
the  United  States  Geological  Survey: 

Description:  84,  p  35;  99,  p  117;  130.  p  72. 

Discharge:  84,  p  35;  99,  p  117:  130,  p  73. 

Discharge,  monthly:  99,  p  119;  130,  p  74. 

<!ag»"  heights:  84,  p  36;  99.  p  118;  130,  p  73. 

Rating  table:  99,  p  118;  130,  p  74. 
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Discharge  measurement*  of  Missouri  River  at  Cascade,  Mont.,  in  1906. 


Date. 


Hydrographer. 


April 5 |  L.  R.  Stockman. 

May  12. (  H.  M.  Morse 

June  13 ! do 

July  12. I  W.  B.  Freeman.. 


August  t*. H.M.Morse 

September  12 .  J  W.  B.  Freeman. 
November  21 . .  • do 


I 


,  Width.1 

I 

I   Feet. 

1        340  ! 


Area  of  ,    Mean 
section,    velocity. 


371 
356 
348 
350 
354 


Sq.ft. 

2,537 
2,643 
3,355 
2,618 
2,443 
2,253 
2,525 


Ft.  per 

sec. 

1.37 

1.77 

2.88 

>.b! 

.72 
.91 
1.35  I 


Gage, 
height. 

Feet. 

4.20 
4.59 
6.44 
4.60 
3.74 
3.58 
4.31 


Dis- 
charge. 


Sec.'ft. 


Daily  gage  height,  infect,  of  Missouri  River  at  Cascade,  Mont.,  for  1905. 


3,484 
4,696 
9,669 
4,013 
1,769 
2,043 
3,412 


Day. 


Jan.      Feb.  ,  Mar.     Apr 


1          1 

2 ; 

3.... ! 

4 : 

5 ,' 

«...                ' 

;           ' 

8 i 

9... 

10...                 I 

11... 

12.... 

«.. 

14 

15 

16 

IS 

W.. 

30 

21 

22 

23 ! 

24 

25 

25. 

27 

28.                      ' 

29..                    ' 

30.                     1 

31..                    ' 
1 

46 , 

4.6  ( 
4.6, 
4.6  , 
4.6  | 
4.6, 
4.6  j 
4.6, 

4.6  | 

4.7  i 

4.7  i 

4.8  : 
4.8  ! 
4.8 
4.8 
4.8 
4.7  ' 
4.7 
4.6 
4.6 
4.5 
4.5  i 
4.4  I 
4.4 
4.3 
4.3 
4.2  ' 
4.2 
4.1  ' 
4.1 
4.1  ' 


4.1 

4.1 

4.1 

4.2    I 

4.2 

4.2 

4.2 

4  2    ' 

4.3 

4.3 

4.3 

4.28 

4.32 

5.25 

5.75 

5.9 

5.92 

5.95 

5.95 

5.95  j 

5.72 

5.55  , 

5.3 

5.05  ( 

4.9 

4.85  , 

4.75 

4.65 


4.55 

4.45 

4.35 

4.3 

4.3 

4.4 

4.4 

4  4 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

•4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.45 

4.45 

4.4 


"I" 


May.   June. 


4.4 
4.4 
4.4 

4.38 
4.35 
4.3 
4.3 
4.25 
4.2 
4.2    ! 
4-2    | 
4.25  j 
4.28  I 
4.3 
4.35  , 
4.4 
4.4 
4.45  ' 
4.45  | 
4.48  | 
4.5 
4.5    I 

4.5  I 
4.55  , 
4.6 

4.6  ! 
4.65  ' 

4.7  I 
4.7  l 
4.7     I 


4.6 

4.6 

4.6 

4.5 

4.5 

4.5 

4.5 

4  5 

4.5 

4.5 

4.5 

4.b 

4.65 

4.55 

4.65 

4.65 

4.7 

4.7 

4.68 

4.65 

4.62 

4.6 

4. 58 

4.52 

4.48 

4.42 

4.35 

4.38 

4. 45 

4.5 

4.55 


July.  ]  Aug.  I  Sept.  '  Oct. 


4.6 
4.6 
4.65 
4.72 
4.8 
5.15 
5.95 
6.22 
6.45 
6.6 
6.6 
6.58 
6.45 
6.4 
«.*>' 
6.6     ■ 
6.55  I 
6.35 
6.2    j 
6. 15  I 
5.98  ' 
5.88 
5.75  I 
5. 5  ' 

,,, ; 

5.  12  ' 
6.28  | 
6.42  | 

6.  55  I 
6.65  ) 


6.55 
6.35 
6.15  ' 
5.9    I 

5.8    I 

5.75  i 

5.45  | 

5.32  I 

5.25  « 

5.2    | 

4.75  | 

4.58  ' 

4.5 

4.48  ' 

4.38  i 

43 

4.25 

4.2     ' 

4.12 

4.05 

4.0 

4.0     , 

3.% 

3.  (15 

3.95 

4.05 

4.0 

4.0 

3.95 

4.0 

4.0 


4.1     I 
4.05  | 


3.98 

3.88 

3.85 

3.75 

3.75 

3.75 

3.75 

3.75 

3.75 

3.75 

3.75 

3. 75 

3. 75 

3.78 

3.65 

3.5 

3.5 

3.5 

3. 5 

3.45 

3. 45 

3. 45 

3.48 

3.  52 

3. 55 

3.4 

3.5 

3. 5 

3.6 


3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3  6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3. 55 

3. 52 

3. 5 

3. 45 

3.42 

3.4 

3.4 

3.4 

3.4 

3.3 

3.3 

3. 3 

3.3 


3.3 

3.3 

3.3 

3.3 

3.3 

3.4 

3.4 

3.4 

3.4 

3.4 

3.45 

3.5 

3.6 

3.6 

3.63 

3.7 

3. 75 

3.8 

3.85 

3.87 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3. 95 

3. 95 

3. 95 

3.9.f 


Nov. 

3.95 

4.0 

4.0 

4.0 

4.0 

4.05 

4.08 

4.1 

4.15 

4.18 

4.2 

4.2 

4.2 

4.2 

4.23 

4.25 

4.25 

4.28 

4.3 

4. 3 

4.3 

4.35 

4.35 

4.4 

4. 43 

4.48 

4.55 

4.  75 

5. 5 


I 


Dec. 

5.5 

5.5 

5.5 

5.5 

5.5 

5.5 

5.5 

5.5 

5.5 

5.4 

5.3 

5.2 

4.95 

4.75 

4.65 

1.55 

4.5 

4.6 

4.6 

4.7 

4.' 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 


'N'oro.-River  frozen  and  readings  taken  to  the  surface  of  the  ice  January  1  to  February  28,  inclusive, 
•M  November  28  to  December  19.  inclusive. 


i 
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Station  rating  table  for  Missouri  River  at  Cascade,  Mont.,  from  January  1  to  Decemb 

1905. 


Gago 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Sec.-ft. 

3.30 

1,720 

4.20 

3,120 

5.10 

5,500 

6.00 

8,260 

3.40 

1,800 

4.30 

3,340 

5.20 

5,800 

6.10 

8,580 

3.50 

1,900 

4.40 

3,560    | 

5.30 

6,100 

6.20 

8,900 

3.60 

2,020 

4.50 

3,800    I 

5.40 

6,400 

6.30 

9,220 

3.70 

-2,160 

4.60 

4,060 

5.50 

6,700 

6.40 

9,560 

3.80 

2,320 

4.70 

4,320    ! 

5.60 

7,000 

6.50 

9,900 

3.90 

2,500 

4.80 

4,600    ! 

5.70 

7,300 

6.60 

10,240 

4.00 

2,700 

4.90 

4,900    | 

5.80 

7,620 

4.10 

2,900 

5.00 

1 

5,200    1 

1 

5.90 

7,940 

The  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  15  discharge  me 
ments  made  during  1904-5,  and  is  well  denned  between  gage  heights  3.5  feet  and  6.5  feet. 

Estimated  monthly  discharge  of  Missouri  River  at  Cascade,  Mont.,  for  1906. 
[Drainage  area,  18,295  square  miles.] 


Month. 


March 

April 

May 

June 

July 

August 

September 

October 

November  1-27. 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


3,930 
4,320 
4,320 
10,410 
10,070 
2,900 
2,020 
2,600 
3,930 


3,340 
3,120 
3,450 
4,060 
2,600 
1,800 
1,720 
1,720 
2,600 


3,721 
3,635 
3,944 
8,081 
4,518 
2,147 
1,929 
2,159 
3,158 


Total  in 
acre-feet. 


228,800 
216,300 
242,500 
480,900 
277,800 
132,000 
114,800 
132,800 
169,100 


Run-off. 


Second-feet 

per  square 

mile. 


0.203 
.199 
.216 
.442 
.247 
.117 
.105 
.118 
.173 


De 
in 


MISSOURI  RIVER  AT  GREAT  FALLS,  MONT. 

The  flow  of  Missouri  River  at  Great  Falls,  Mont.,  is  divided  into  four  parts: 

1.  Water  flowing  over  Black  Eagle  Falls  darn. 

2.  Water  leaking  through  the  dam. 

3.  Water  used  on  the  north  side  of  the  river  by  the  Boston  and  Montana  smelter. 

4.  Water  used  on  the  south  side  of  the  river  by  the  electric  light  and  power  compan 
the  Royal  Milling  Company. 

Black  Eagle  Falls  dam  was  begun  April  15,  1890,  and  completed  March  15, 1891  .a 
total  cost  of  the  dam  from  the  inception  of  the  enterprise  to  November  30, 1891,  was  $17 
Originally  the  crest  of  the  dam  stood  40  feet  above  the  surface  of  the  water  below  the  f 
the  tailrace;  but  September  1,  1904,  additional  flash  boards  were  erected,  and  the  cres 
since  been  41  feet  above  the  water  in  thr  taitraeiv  Thr  original  elevation  of  thp  fla 
on  the  crest  was  3,282.05  feet  above  sen  Wi  I  The  prest-ui  de  vat  ion  is  3ffi 
wooden  crest  was  sharp,  but  is  now  sli^hrly  worn 
is  745  feet.    The  amount  of  water  flowing  ovj 


a  Parker,  M.  S.,  Black  Eagle  Falls 
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>n  and  Montana  smelter  has  a  gage  above  the  dam  which  is  read  four  times  datiry. 
tee  between  gage  readings  and  the  elevation  of  the  crest  gives  the  head  on  the 
)ids  of  gage  heights  have  been  kept  since  April  13,  1897.  The  zero  of  the  gage 
i  elevation  of  3,200  feet  above  sea  level. 

>,  1905,  the  water  leaking  through  the  dam  was  measured  and  found  to  be  72 
The  water  was  low  at  the  time  (gage  height,  3,280.80  feet),  and  it  is  probable 
:er  head  would  increase  the  amount  of  leakage. 

r  power  is  owned  by  the  Great  Falls  Water  Power  and  Townsite  Company  and 
irious  corporations.  A  record  is  kept  of  the  horsepower  developed,  the  compu- 
ig  based  on  gate  openings  and  heads,  using  an  efficiency  of  80  per  cent  for  the 
Prom  the  monthly  average  of  horsepower  and  head  computation  has  been  made 
hly  average  of  water  used  by  the  Boston  and  Montana  smelter  from  1897  to  1905, 
ilts  are  shown  in  the  accompanying  table. 

>uth  side  of  the  river  the  Royal  Milling  Company  pays  for  300  horsepower  deliv- 
top  of  the  bank.  No  regular  record  is  kept  of  the  amount  of  water  used,  but 
ests  are  made  to  determine  whether  the  required  horsepower  is  developed.  The 
t  and  power  company  contracts  for  1,000  horsepower,  and  as  it  is  used  for  light- 
ction  purposes  the  required  amount  is  constantly  changing  and  hourly  records 
rhe  average  total  horsepower  used  on  the  south  side  of  the  river  is  1 ,300.  Based 
ncy  of  80  per  cent  and  a  head  of  41  feet,  the  flow  required  to  develop  this  power 
id-feet. 

>ximate  idea  of  the  quantity  of  water  in  the  Missouri  at  Great  Falls  could  be 
r  combining  the  various  parts  noted  above. 

Missouri  River  used  by  Boston  and  Montana  smelter  at  Great  Falls,  Mont., 
1897-1905. 


nth. 


id. 


Second- 
feet. 


Acre-feet. 


Month. 


I 


1,400  | 

1,343 

1,359 

1,484 

1,469 

1,462 

1,441 


1,531 
1,332 
953 
984 
1,277 
1,530 
1,449 
1,729 
1,663 
1,711 
1,711 
1,753 


1,469 


83,310 
82.580 
83.560 
88.300 
90,310 
87,000 
88,600 


603. 700 


94,140 
73, 980 
58,600 
58. 550 
78,  520 
91,040 
89,100 
106, 300 
98.960 
105. 200 
101,800 
107, 800 


January. . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 


The  year. 


1,064.000 


I    January... 

February.. 

ji  March 

I   April 

May 

1    June 

',  July 

August 

I  September. 
,!  October 


^?d-  I  Ac^feet. 


1.764 

108.  ,500 

1,795 

99,690 

1,804 

110,900 

1,763 

104,900 

1,783 

109,600 

1.792 

106,600 

1,803 

110.900 

1,838 

113,000 

1.791 

106,600 

1,684 

103, 500 

1,819 

109.400 

1.831 

112.600 

1.791 

1.296.000 

=-—■ 

— ~— — ~-  '  • 

1,760 

108, 200 

1,839 

102,100 

1,881 

115,700 

1,884 

112,100 

1,722 

105,900 

1,832 

109,000 

1,844 

113.400 

1,898 

116,700 

1,786 

106,300 

1,752 

107,700 

172—06 3 


i 
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Water  from  Missouri  River  used  by  Boston  and  Montana  smelter  at  Great  Falls,  Mont., 

1897-IUQ5— Continued. 


Month. 


1900-CoriUnued, 

November.  -*** 

December 


The  year. 


loot. 


January,,  .., 
February.... 

March 

April 

May  

June 

July,, 

August. 

September... 
October  1-24 . 


The  jierlod . 

Jiiiiiiiiry  t3-;il 

February 

March 

April *,,.... 

Maj- 

June . 

July 

AllgfUil  .     .     „ 

September....... 

October 

November 

December. 


The  period. 


January . . 
February . 

March 

April 


feet. 


1,849 


i,sn 


1,370 
1,579 

|a440 

2,»38 
2,077 
2,121 
1,983 
1,874 
l,BDfl 
1,773 


1*345 

1.780 
2,202 

2.222 
2.  2211 
2,375 
2r243 
},«0 
1,782 
2, 101 
2,020 
1,794 


Acr*-ieet. 


2,200  : 
1,962  ] 
2,087  J 
2,239 

I 


101,000 
113,700 


1,312,000 


A4,5SO 
87,000 

120,700 
127,700 
130,200 
121,900 
110,200 
107,500 
84,400 


Month. 


1903- Continued. 

M»y ... 

June..,. ..,,**.,** 

July. 

August *...„•**. 

September-  ,.*... .  — 

October*...,**** 

November 

December.  ,*,.,.**..*, 


The  year. , 


6UI70  | 
08,  SCO 
135,400 
132,200 
130,000 
141,300 
137,900 
121,800  J 
100,000 
132,900 
120,200 
110,300 


lOW, 

January**.- 

February ....... 

March 

April *...** 

May , 

JUIle ..»••. 

July 

Auguat*., * 

September. . 

October. .,,.,., 
November*..,.. 
December 


The  year. 


19QA. 


I,. 25,000 


135,300 

109,000 
128,300 
133, 200 


January,  .  * 
February . . 

March 

April * 

May 

June* 

July. 

Augupt...* 
September. 
Octolier. .., 


The-  pt-ri<*d. 


Second- 
feet. 


2,128 

3,190 
2,252 
2,210 
1,707 
1,912 

2,030 


2PM0 


2,01fi 
1,953 
2.21* 
2,321 
2,341 
2, 114 
2,225 

sum 

1,737 
2,143 
2,190 

2.027 


2,120 


1,900 
1,802 
2.304 
2,297 
2,243 
2.300 
2,231 
1,590 
1,214 
1,402 


A  ere*- feet* 


130,900 
130,700 
138,  MO 
130,  aw 

im,*.. 
in,  on 

70, 390 


1,4*7,001 


124.000 
112,300 

130,300 
138,100 
1*3,  BOO 

125,800 

136, ano 

132,400 
100,400 
131,800 

139,800 
124,  WO 


1,040,(10 


120. 200 
104,000 
141,700 
139,700 

137, MOD 
130,800 

137,200 

lliiMki) 
72.240 
NB<  200 


1, 170,000 


MISSOURI  RIVER  NEAR  WILL.ISTON,  N.  DAK. 

This  station  was  established  April  24,  1905.  It  is  located  at  Bakers  Ferry,  10  miles 
down  the  river  from  Williston,  N.  Dak.,  and  13 J  mile*  southeast  by  the  main  traveled  road 
on  the  east  side  of  the  river  from  Williston  ferry  llltfiiag. 

The  channel  is  straight  for  alxnit  ,750  feet  both  above  and  twlow  the  station.  The  right 
bunk  ooniu&a  of  stiff  clay  and  rises  to  un  elevation  of  25  feet  above  gage  zero;  the  left  bank 
is  composed  of  loose*  sand  and  slopes  upward  to  an  elevation  of  22  feet  above  gage  zero;  nei- 
ther bank  is  subject  to  overflow     The  l*ed  of    he  stream  is  of  sand  and  is  shifting. 

Discharge  measurements  are  made  from  a  cable  ferry  l>oat.  The  initial  point  for  sound- 
ings is  the  face  of  the  cut  bank  on  the  right  shore. 

A  standard  chain  gage,  which  was  read  during  1905  by  George  E.  Baker,  is  located  on  a 
projecting  timber  extendi)  the  bank  of  the  river.    The  length  of  the  chain 
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e  end  of  the  weight  to  the  marker  is  37.80  feet.  The  gage  is  referred  to  bench  marks 
rs:  (1)  An  aluminum  tablet  set  in  the  top  of  a  6  by  6  inch  square  post  about  20  feet 
the  gage;  elevation,  26.92  feet.  (2)  A  cross  of  staples  in  the  flat  top  of  a  large  post, 
gh,  about  3  rods  southeast  of  the  gage  and  2  feet  northwest  of  the  supporting  pole  at 
:  end  of  the  ferry  cable;  elevation,  30.00  feet.     Elevations  are  above  the  datum  of 


discharge  measurements  of  Missouri  River  near  WiUiston,  N.  Dak.,  in  1905. 


Hydrographer. 


Chandler  and  Richards. 

E.  F.  Chandler 

P.M.Churchill 

.do... 

.do 

19 . .1  Chandler  and  Fellows. . 


Width 


Area  of 
section. 


I 


Feet. 

Sq.ft. 

507 

4,543 

525 

4,480 

787 

13,280 

770 

11,710 

753 

5,925 

435 

2,705 

Mean 
velocity. 

Gage, 
height. 

Ft.  per 
sec. 

Feet. 

2.78 

6.58 

2.32 

5.26 

5.24 

12  20 

4.95 

11.10 

2.51 

6.70 

2.51 

4.41 

Dis- 
charge. 


Sec.-ft. 
12,640 
10,390 
69,510 
58,030 
14,880 
6,781 


ily  gage  height,  in  feet,  of  Missouri  River  near  Wtiliston,  N.  Dak.,  for  1905. 
Day. 


May.      June.      July.       Aug.      Sept.       Oct.       Nov, 


7.6 
8.0 
7.9 
8.4 
9.3 
9.5 
9.3 
9.2 


9.3 
9.4 
10.4 
11.0 
11.3 
11.8 
13.0 
13.6 
13.2 
13.2 
12.9 
13.5 
13.4 
12.8 
12.4 
12.4 
12.9 
12.8 
12.5 
12.3 
12.2 
12. 3 
11.8 
11.5 
11.5 
11.8 
12.2 
12.1 
11.8 
11.9 


12. 
12. 
12. 
12. 
12, 
11 
11 
11, 
11. 
11, 
11 

11. 
11. 

11 
11. 
11. 
11. 
11. 
10. 
10. 


9.8 
9.0 
9.5 
9.8  ! 
9.1 
9.1  I 

8.8  ! 
8.2 
7.9' 

7.8 ; 

7.5 

7.3  : 

6.8 
6.7 
6.5 
6.4 
6.5 
5.3 
6.1 
6.0 

5.9 

I 
5.8 

5.7 

5.5 

5.4  J 
5.3 
5.2 
5.1 
5.0 

4.9  - 


4.9 

4.8 

4.9 

4.9 

4.9 

4.9 

4.9 

4.8 

4.8 

4.8 

4.7 

4.7 

4.7 

4.6 

4.6 

4.6 

4.6 

4. 

4. 

4. 

4. 

4. 

4. 

4.3  I 

4.2 

4.1  I 

4.0  ' 

4.0  | 

4.0 

4.0  ! 


4.9 
4.8 
5.1 
5.6 
5.3 
5.0 
5.5 
5.2 
4.9 
4.5 
4.5 
4.4 
4.3 
4.3 
4.2 
4.2 
4.4 
4.4 
4.5 
4.7 
4.8 
4.9 
4.9 
4.9 
6.0 
5.0 
5.0 
4.9 
4.9 
4.9 
4.9 


5.0 
5.0 
5.2 
5.2 
5.1 
4.9 
4.9 
4.9 
4.9 
5.0 
5.0 
5.1 
5.0 
5.0 
5.0" 
5.1 
5.0 
5.0 

.  4.9 
4.9 
4.9 
5.0 
5.0 
5.0 
4.9 
5.0 
5.1 

a  2.  1 
4.6 
4.0 


«  Ice  gorge  above  held  water  back, 
r  frozen  over  November  30. 
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MISSOURI  RIVER  AT  WASHBURN,  N.  DAK. 

This  station  was  established  June  28,  1905,  and  was  discontinued  November  30, 1 
A  record  of  river  stages  only  wa9  desired,  and  no  discharge  measurements  were  made, 
staff  gage  is  attached  to  the  piling  foundation  of  the  "Soo"  Railroad  grain  elevator  on 
left  bank  of  the  river.  During  1905  the  gage  was  read  by  Charles  W.  Blunt.  Bench  m. 
were  established  as  follows:  (1)  A  horizontal  line  of  brass-head  nails  and  spikes  driven 
the  pile  to  which  the  gage  is  fastened;  elevation,  14.00  feet.  (2)  A  similar  line  of  i 
driven  into  the  pile  at  the  east  end  of  the  retaining  wall  below  the  elevator;  elevation,  1 
feet.    Elevations  refer  to  the  datum  of  the  gage. 

Daily  gage  height,  in  feet,  of  Missouri  River  near  Washburn,  N.  Dak.,  for  1905. 


Day.        !  Juiw. 

July. 

Aug. 

6.35 

7.0 

7*35 

Sept. 

3,9 

3.9 

3.8 

3.8 

3.8 

3.8 

3.75 

3.0 

3.6 

3.6 

3.6 

3.6 

3.6 

M 

3.6 

Oct. 

Nov. 

3.3 

3.a-» 

3.1 

3.0 

3.0 

3., 

3.15 

3.2 

3.3 

3.1 

3,1 

3.1 

3.0 

3.0 

3.0 

3.0    i 

Day. 

June. 

July, 

Aug. 

Sept. 

3.65 

3.6 

3.46 

3.4 

3.35 

3.26 

3.2 

3.15 

3.1 

305 

3.0 

3.0 

3,0 

3.0 

Oct. 

2,9 

2.9 
2.86 
2.6 
2,8 
2.8 

: 

| 
1 .....J...... 

S.65 
6.  S 
9.23 
9,45 

3.0 

a.o 

3.0 
3.0 
3.0 
3,0 
30 
3.0 
3.25 

i  n 

3.5 
3,45 
3.2 
3.15 
3,0 
2.95 

17-.,,...,.,. 

7,8 

7.76 

7.76 

7,45 

7.4 

7.45 

7.3 

7.26 

7,05 

6.0 

6,85 

0.05 

6.6 

6.45 

6.3 

3.1 

5.05 

4.9 

4.9 

19 

4.6 

4.7 

4.5 

4.45 

4.4 

4.3 

43 

4.25 

4.15 

4.0 

* ....'' 

IS........... 

3 i 

If 

4 ' 

20. i 

s ! 

9.05  1  6.65 
9.2       fi-tlS 

21. _ 

22........... 

-.„„ 

6 ! 

7 1 

9.3 
9.1 
S.BG 
S.75 

s.  as 
s.ss 

M 

S.25 

V".-. 

6,7 

8.55 

6.45 

6.1 

6.85 

5.7 

5.55 

5,35 

K4 

a... 1... 

2.9    1 

1 
«.. ,. 

24 i 

t«  ' 

9 ' 

25 1 

2.95  1 

1 
10. .... 

26... 

3.0   1 

11.  .... 

27 .,. 

r 

3.0   1 

12............ 

28 .,... 

9.03 

8.95 
8.55 

*"      | 
3.06 

13 .......... 

29.  ........ 

3.1     . 

II ' 

15... ' 

30 

31 

3.05  '. 
3.2    L 

16 '. 

7.R5  |  5.3 

1 

MISSOURI  RIVER  NEAR  BISMARCK,  N.  DAK. 

This  station  was  established  September  28,  1904.     It  is  located  near  the  town  of 
marck,  N.  Dak. 

The  channel  is  straight  for  one-half  mile  both  above  and  below  the  station.  The  r 
bank  is  high  and  not  subject  to  overflow;  the  left  bank  consists  of  sandy  slopes  and  woe 
bottoms  and  is  overflowed  at  extreme  flood  stages.  The  bed  is  sandy  and  shifts  consi 
ably.    At  ordinary  stages  the  velocity  of  the  current  is  moderate. 

Discharge  measurements  are  made  by  means  of  a  cable  ferryboat  at  Fort  Lincoln  fc 
about  5  miles  southwest  of  Bismarck.  The  initial  point  for  soundings  is  the  face  of 
perpendicular  bank  on  the  right  side  of  the  river.  Distances  from  the  initial  point 
obtained  by  stadia  sights  from  the  boat  on  rods  placed  on  each  shore. 

A  braided-wire  gage,  which  was  read  during  1905  by  Mrs.  J.  S.  Plants,  is  located  on 
Northern  Pacific  Railway  bridge,  about  2  miles  west  of  Bismarck,  near  the  middle  of 
second  span  of  the  bridge  from  the  left  bank.  The  bench  mark  is  the  top  of  the  raih 
track  on  the  Northern  Pacific  Railway  bridge  at  the  gage;  elevation  above  the  datui 
the  gage,  73.90  feet.     The  zero  of  the  gage  is  1,617.9  feet  above  sea  level. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Paper  No.  130,  of 
United  States  Geological  Survey,  page  76. 
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ischarge  measurements  of  Missouri  River  near  Bismarck,  N.  Dak.,  in  1905. 


Hydrographer. 


Chandler  and  Richards. 

do 

R.  Richards 

do 

E.  F.  Chandler 


Width, 


Area  of        Mean 
section,    velocity. 


Feet. 

848 


780 
715 


57.  ft. 
9,400 

9,035 

7,592 

4,144 

2,903 


Ft.  per 
sec. 
5.23 
5.45 
3.81 
3.20 
2.77 


Gage, 
height. 

Dis- 
charge. 

Feet. 

Sec.-fi. 

6.80 

49,200 

6.70 

49,220 

4.20 

28,940 

1.30 

13,250 

—.60 

8,042 

•Uy  gage  height,  in  feet,  of  Missouri  River  near  Bismarck,  N.  Dak.,  for  1905. 

.  _  _ 

Jan.      Feb.  I  Mar.  |  Apr.  i  May.    June.  I  July.     Aug.     Sept 


Feb.  I  Mar.  I  Apr.  j  May. 


I 


3.8  | 
3.6 

3.4    | 

3.4  j 
3.2    ! 

3.05  I 
2.75  | 
2.5    | 

2.4  | 
2.1  1 
1.85, 

1.5  , 
1.4    , 

1.4  , 
1.75  ' 
2.0 
2.1     - 
2.45 

2.5  i 
2.6 

2.6  , 
2.6 

24  i 

2.4 
2.3 
2.05  ' 
1.75 

1.7  i 
1.7 
1.5 
1.6 


1.6 
2.0 
2.2 
2.2 
2.5 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.4 
2.4 
2.2 
2.1 
1.8 
1.8 

1.6 
1.5 
1.6 
1.8 
2.0 
2.1 
2.1 
2.1 
2.5 
2.5 


2.5 
2.5 
2.7 
2.8 
2.95 
3.2 
3.45 
3.65 
4.1 
4.5 
4.6 
4.5 
4.2 
4.0 
4.0 
4.15 
4.45 
4.6 
4.95 
5.15 
5.05 
5.7 
8.6 
5.1 
3.05 
2.0 
1.45 
1.1 
.6 


0.8 

.8 

.8 

.8 

.8 

.8 

.71 

.6  1 

.6 

.5, 

.5 

.3 


.1  I 

-1! 
.i  , 

•°i 

.0 
.0 
.0  , 
.0 
.0 
.0  I 
o 

:!- 

.i  I 

.1  : 

.2 

.2 


0.2 
.2 
.4 
.4 

.1 

.2 

.2 

.25 

.5 

.6 


.9 

1.25 
1.35 

1.6 

1.7 

1.8 

1.95 

2.2 

2.4 

2. 35 

2.1 

1.7 

1.55 

1.4 

1.5 

1.8 

2.2 

2.55 

2.9 


r 


3.35 

6.8 

3.9 

6.95 

3.9 

7.4 

3.7 

7.8 

3.8 

7.75 

4.35 

7.4 

4.8 

7.4 

5.9 

7.15 

7.7 

6.95 

7.9 

6.7 

7.2 

6.55 

6.95 

6.35 

7.4 

6.15 

7.8 

6.0 

7.5 

5.9 

7.0 

5.6 

6.8 

5.4 

7.0 

5.3 

7.45 

5. 3 

7.35 

5.1 

7.05 

4.9 

6.8 

4.9 

6.8 

4.85 

7.0 

4.7 

6.7 

4.6 

6.5 

4. 35 

5.9 

4. 05 

6.6 

4.0 

7.3 

3.9 

7  2 

3.  75 

3.6 

3.65 

4.0 

4.65 

4.8 

4.45 

4.1 

4.15 

4.25 

4.2 

4.05 

3.7 

3.4 

3.2 

3.1 

2.85 

2. 

2.6 

2.5 

2.3 

2.2 

2.2 

2.2 

2.2 

1.95 

1.8 

1.8 

1.6 

1.5 

1.5 

1.3 

1.2 


,     I 


0.9 
.7 
.6 
.5 
.5 
.4 
.3 
.3 
.2 
.2 
.2 
.2 
.0 
.1 
.3 
.4 
.3 
.3 


Oct.  i  Nov.     Dec 


I 
-0.9  j-0.3 

-  .9  —  .6 

-  .9  —  .25 

-.9  -.4 

-  .9  !—  .5 


-  .9  ' 
-.8' 


.5 
.2 


—  .2  —  .1 


.1 
.0 
.0 
.0 
.2 


—  .2   —  .2 

—  .  4    -  .  3 

-  .:,  J-  .3 

—  .3 


.3  [-.7 

.1  I 

.1 

■°l 

.1 


.2  | 
.4 


.3 

.8  —  .3 

-  .8  —  .3 

-  .8  —  .3 

.8  -  .3 

.6  —  .3 

.6  —  .3 


.6 


.4 

.3 


-0.9 

—  .6 

—  .6 

—  .3 

—  .7 

—  .7 

—  .5 

—  .5 

—  .5 

—  .6 

—  .4 

-  .4 

—  .4 

—  .5 

—  .5 

-  .5 

—  .  7 

—  .8 
.8 


.0 
.3 
.5 


l.l 
1.1 
1.1 
1.5 


tiver  frozen  entirely  across  January  4  to  Ma 
March  24.  Gage  heights  January  1  to  Marc 
'he  following  comparative  readings  were  also 


rch  fi;  ice  gradually  broke  up  March  7-22; 
h  7  are  to  top  of  ice;  after  that  date  to 
made : 


river 
vater 


Date. 


Water 
surface. 


Top  of 
ice. 


Thickness 
of  ice. 


I 


Feet. 
2.0  i 
1.6 
1.9 
2.  1 


Feet.     ! 

2!o 

2.5 


Feet. 


2.6 
2.8 
2.8 
2.0 


•zen  November  30  to  December  31.    Average  thickness  of  ice,  1  foot.    Gage  heights  are  to  top 
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Station  rating  table  for  Missouri  Riwr  near  Bismarck,  JVVXM.,  from  September  £8t . 

December  31,  1905. 


J 


height.   | 


Gage 
height 


Feet. 

-0.90 

-0.80 

-0.70 

-0.60 

-0. 50 

-0.40 

-0.30 

-0.20 

-0.10 

0.00 

0.10 

0.20 

0.30 

0.40 


Discharge. 

Gage 
height. 

Discharge. 

Gag* 
height. 

Discharge, 

hefi£l 

Discharge - 

1 

Sec.-ft. 

Feet. 

Sct,-fL 

Feet. 

Sec-fL 

Feet. 

Sec-fL 

7,680 

0.50 

10,060 

1.00 

15,780 

4.60 

31,800 

7,810 

0.60 

10.060 

2.00 

Mi.-.1 40 

4.80 

33,280          / 

7,950    j 

0.70 

11,360 

2.20 

17,180 

fi.00 

m.:*\ 

8,110    1 

0.80 

11,580 

1        2.40 

18,160 

5.20 

36,280        f 

8,280 

0.90 

11,000 

1        2.00 

19,200 

5.40 

37,840       /- 

8,460 

1.00 
1.10 

12,240 

|        2*B0 

20,280 

5.60 

39,440      / 

8,660    l 

12,580    i 

|        3.00 

21,400 

i       5-00 

41.060      1 

8,880    1 

|        !•» 

12,040 

,        3.20 

22,560 

6.00 

42,700     | 

9,100    | 

J        1.30 

L3t330 

A  in 

23,760 

6.30 

46.0*0 

9,340 

1.40 

I3T7(ICI 

3.60 

35,000 

7.00 

51,300 

9,580 

1.50 

14,100 

3.  SO 

28,280 

7.50 

35,780 

9,840 

1.60 

Ht5O0 

4,00 

27,600 

&00 

60, 320 

10,100 

1.70 

14,020 

4,20 

28,960 

10,380 

1.80 

15,340 

4.40 

30,360 

The  above  table  is  applicable  only  for  oj*-n-ebn unel  (.^odltiona ,    It  i*  based  on  five  d tech 
ments  made  during  1905  and  one  in  1904,  »i  n.j  i>  fairly  wcJl  defined  between  gage  heights  -0.1  foot  I 
feet. 

Estimated  monthly  discharge  of  Missouri  Riwr  near  Bismarck,  N.  Dak.t  in  190$  and  J90H 


Month. 


1904 


October . . . 
November. 
December.. 


Discharge  in  second-feet. 


Maximum,  Minimum.      Mean. 


1905 


h- 


10,600 
12,240 
28,280 


March  24-31 . 
April 


May 

June 

July 

August 

September. 

October 

November. 


35,520 
11,580 
20,840 
59,440 
58,520 
33,260 
11,000 
10,380 
9.580 


The  period . 


0,340 
9,310 


10,060 
0,340 
0,580 
23T460 
25,000 
12,940 
7,810 
7,680 
7,680 


10, 160 

10,400 
(6,730 


Total  a  1 


mm 


9,90*0 


MISSOURI  KIVKK  AT  KAN8AS  CITY*  MO* 


This  station  was  established  April  13,   1905.     It  in  lueated  at  the  Hannibal  Railway 
bridge  at  the  foot  of  Broadway  street ,  Kansas  City,  Mo> 

The  channel  is  slightly  curved  for  one-half  mile  or  more  above  and  below  the  station. 
The  right  hank  is  high,  is  covered  with  railroad  trunks  and  buildings,  and  doe*  not  ovrrfli 
at  this  point;  the  left  bank  is  low,  sandy,  somewhat  timbered,  and  is  liable 
The  bed  of  the  stream  is  composed  of  sand  and  ia 
some  drift  lodged  in  the  bed  next  to  the  sou 
accuracy  of  measurements;  the  piers  fire  the 
medium,  becoming  sluggish  toward  the  n< 
measurements  at  this  point  at  high 


MIS80URI  MVER  DBAINAGB. 


S3 


Discharge  measurements,  are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  at  the  south  end  on  the  downstream  side 
of  the  bridge. 

The  gage  was  read  from  April  13  to  June,  1905,  by  Charles  Sprikle;  on  the  latter  date 
arrangements  were  made  under  which  the  readings  are  furnished  by  the  United  States 
Weather  Bureau.  TTie  gage  is  the  Missouri  River  Commission  gage,  located  280  feet  north 
of  the  south  end  of  the  bridge,  on  the  downstream  side.  It  is  graduated  in  feet  and  tenths 
from  303.5  to  332.0  feet,  this  being  elevation  above  St.  Louis,  Mo.  To  obtain  gage  heights 
303.5  feet  must  be  deducted  from  all  readings  on  this  gage,  a 

Discharge  measurement*  of Missouri  River  at  Kansas  City,  Mo.,  in  1906. 


Date. 


April  13 . . . 

May  29 

June 2 

June  20 

July8 

October  8. . 
October  27. 


Hydrograpber. 


W.  O.  RutwII 

.....do 

Murphy  and  Russell . 

W.Q.Russell 

J.C.  Stevens 

W.O.Russell , 

....do 


Width. 


Feet. 
704 
856 
963 
945 
992 
679 
679 


Area  of 
section. 


Sq.ft. 
11,900 
17,170 
20,220 
23,960 
23,840 
13,610 
13,750 


Mean 
velocity. 


Ft.  per 
tee. 

3.80 

4.67 

6.48 

5.75 

7.54 

2.49 

2.50 


Gage, 
height.* 


Feet. 
8.6 
12.2 
14.9 
16.5 
19.4 
7.4 
7.6 


Dis- 
charge. 


8ec.-ft. 
45,200 
80,240 
130,900 
137,800 
179,800 
33,830 
34,360 


•This  was  the  amount  used  by  the  Missouri  River  Commission.  The  Weather  Bureau  deducts  303 3 
feet,  and  this  amount  has  been  used  since  July  1,  in  order  to  avoid  much  unnecessary  work  and  the 
danger  of  mistakes.  The  difference  seems  to  occur  from  a  difference  in  elevation  given  by  two  lines  of 
levels  run  from  St.  Louis  to  this  point. 

Tuttle  A  Pike,  civil  engineers,  of  Kansas  Citv,  give  the  slope  of  the  Missouri  at  the  Hannibal  bridge 
as  083  foot  per  mile.  In  1881  a  survey  from  Leavenworth  to  Lexington,  76  miles,  gave  0.78  foot  per 
mile.  In  1903  a  survey  from  the  Great  western  Railway  bridge,  just  above  the  mouth  of  Kansas  River, 
to  Hannibal  bridge,  gave  1.62  feet  per  mile.  In  1904  this  slope  was  1.22  feet  per  mile.  Tuttle  &  Pike 
consider  the  last  two  abnormal  and  0  JO  foot  per  mile  correct  at  Hannibal  bridge. 

ft  Gage  height*  obtained  by  subtracting  303.5  from  gage  readings. 
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Daily  gage  height,  in  feet,  of  Missouri  River  at  Kansas  City,  Mo.,  for  1906. 


Day. 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
20. 
27. 
28. 
29. 
30. 
31. 


I  !  I 

Apr.      May.  '  June.  I  July.      Aug.      Sept.       Oct.      Nov.      Dee. 


12.55 
11.8 
10.87 
10.32 
9.82 
9.42 
9.15 
8.8 
8.72 
8.65 
8.58 
8.52 
8.58 
8.3 
8.25 
8.07 
8.02 
7.85 
8.65 
7.5 
7.48 
7.4 
8.15 
8.72 
9.42 
9.52 
9.58 
9.85 
10.45 
10.45 


10.0 
9.8 
9.35 
9.18 
9.78 
8.7 
8.82 
8.85 
9.2 
9.45 
9.55 
11.12 
12.65 
13.6 
13.5 
15.6 
16.55 
15.78 
14.78 
13.98 
13.5 
13.15 
12.68 
12.2 
12.88 
14.95 
14.2 
12.65 
12.32 
12.55 
12.52 


14.42 

14.9 

14.65 

14.0 

13.42 

13.28 

13.18 

13.08 

13.8 

12.35 

12.3 

11.9 

11.6 

11.8 

12.4 

15.2 

15.5 

15.7 

15.1 

15.0 

15.8 

16.3 

16.1 

16. 1 

16.4 

16.5 

17.3 

17.2 

16.7 

16.7 


T 


17.2 
18.0 
19.7 
20.0 
19.5 
18.8 
18.8 
19.2 
20.4 
22.0 
22.8 
23.0 
22.1 
20.2 
18.7 
17.9 
17.1 
16.5  j 
15.7  ' 

15.5  | 

15.2  I 

i4.7 ; 

14.3  > 
14.1  j 
13.7  I 

13.6  i 

13.7  \ 
13.2 
13.1 
14.0 
14.5 


14.2 
14.2 
13.9 
13.5 
13.0 
12.7 
13.4 
13.2 
13.5 
13.5 
12.7 
11.9 
11.4 
11.1 
10.8 
10.9 
11.3 
11.1 
11.7 
12.5 
12.4 
12.1 
11.9 
12.0 
11.6 
10.8 
10.1 
9.6 
9.2 
9.0 
8.75 


8.6 
8.5 
8.3 
7.7 
7.6 
7.4 
7.6 
7.5 
7.3 
7.4 
7.3 
7.2 
7.0 
7.2 
11.1 
14.7 
16.6 
17.3 
18.6 
17.1 
15.9 
14.8 
15.1 
13.8 
12.5 
11.7 
11.0 
10.3 
9.8 
9.2 


9.25 

9.0 

8.7 

8.5 

8.25 

8.05 

7.7 

7.65 

7.35 

7.25 

7.1 

7.1 

7.0 

6.9 

6.75 

6.65 

6.75 

6.8 

7.05 

7.1 

7.45 

8.05 

8.1 

8.0 

8.05 

8.1 

7.8 

7.55 

7.35 

7.3 

7.3 


7.2 

7.1 

7.05 

6.95 

7.0 

7.3 

7.85 

9.3 

9.75 

9.3 

8.85 

8.55 

8.35 

8.15 

7.95 

7.65 

7.5 

7.5 

7.45 

7.65 

7.7 

7.45 

7.2    I 

7.65 

8.15 

8.65 

8.55 

8.35 

8.45 

8.55 


8.45 

8.1 

7.45 

6.4 

17 

165 

185 

5.75 

6-25 

5.9 

5.6 

5.8 

6.05 

6,25 

6.2 

6,05 

6.2 

6.15 

6.35 

6.4 

6.4 

6.4 

6.4 

6.45 

6.65 

6.4 

6.3 

6.4 

6.25 

6,3 

6.25 
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n  rating  table  for  Missouri  River  near  Kansas  City,  Mo.,  from  April  1  to  December  31 

1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1     Gage 
I  height. 

Discharge. 

Gago 
1  height. 

Discharge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1     Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

4.60 

16,000 

6.70 

28,600 

|       8.80 

45,600 

,       12.80 

87,800 

4.70 

16,500 

6.80 

29,300 

8.90 

46,500 

1       13.00 

90,300 

4.80 

17,000 

6.90 

30,000 

9.00 

47,400 

13.50 

98,700 

4.90 

17,500 

7.00 

30,700 

9.20 

49,200 

14.00 

103,200 

5.00 

18,000 

7.10 

31,400 

9.40 

51,100 

14.50 

109,750 

5.10 

18,550 

7.20 

32,100 

9.60 

53,000 

15.00 

116,600 

5.20 

19,100 

7.30 

32,850 

9.80 

55,000 

15.50 

123,600 

5.30 

19,650 

7.40 

33,600 

10.00 

57,000 

16.00 

130,600 

5.40 

20,200 

7.50 

34,400 

j      10.20 

59,000 

16.50 

137,600 

5.50 

20,750 

7.60 

35,200 

I      10.40 

61,000 

17.00 

144,600 

5.60 

21,300 

7.70 

36,000 

1      10.60 

63,000 

17.50 

151,600 

5.70 

21,900 

7.80 

36,800 

10.80 

65,000 

18.00 

159,000 

5.80 

22,500 

7.90 

37,650 

11.00 

67,100 

18.50 

166,500 

5.90 

23,150 

8.00 

38,500 

11.20 

69,200 

19.00 

174,000 

6.00 

23,800 

8.10. 

39,350 

,       11.40 

71,400 

19.50 

181,500 

6.10 

24,450 

8.20 

40,200 

11.60 

73,700 

20.00 

189,000 

6.20 

25,100 

8.30 

41,100 

1      11.80 

76,000 

21.00 

204,400 

1        6.30 

25,800 

8.40 

42,000 

12.00 

78,300 

22.00 

220,000 

6.40 

26.500 

8.50 

42,900 

,      12.20 

80,600 

23.00 

236,000 

1       6.50 

27.200 

8.60 

43,800 

i       12.40 

83,000 

|       6.60 

1 

27,900 

8.70 

44,700 

12.60 

i 

85,400 

:  above  table 
»  made  durin 


is  applicable  only  for  open-channel  conditions.    It  is  based  on  six  discharge  measure- 
1905,  and  is  fairly  well  defined  between  gage  heights  7  feet  and  20  feet. 


Estimated  monthly  discharge  of  Missouri  River  near  Kansas  City,  Mo.,  for  1906. 
[Drainage  area,  492,000  square  miles.] 


Month. 


st 

raber. 


nner. 
iber. . 


The  period . 


Discharge  in  second-feet.        j 


Maximum. 


84,800 
138,300 
148,800 
236,000 
105,800 
168,000 
49,680 
54,500 
42,450 


Minimum.  .    Mean. 


Total  in 
acre-feet. 


I 


33,600  I 

44,700  I 

73,700  j 

91,550 

45,150 

30,700 

28,250 

30,350 

16,250 


™! 


48,990 
81,170 
111,800 
150,800 
77,740 
71,000 
35,560 
38,520 
25,  750 


915,000 
991,000 
653,000 
272,000 
780,000 
225,000 
185,000 
292,000 
583,000 


Run-off. 


Second-feet 

per  square 

mile. 


0.100 
.165 
.227 
.307 
.158 
.144 
.072 
.078 
.052 


Depth  in 
inches. 


0.112 
.190 
.253 
.354 
.182 
.161 
.083 
.087 
.060 


38,900,000 
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MISCELLANEOUS  MEASUREMENTS. 

The  following  miscellaneous  discharge  measurements  were  made  in  the  Missouri  Bh 
basin  in  1905: 

Miscellaneous  discharge  measurements  made  in  Missouri  River  drainage  basin  in  1901* 

1905. 


Date. 

(            Stream. 

i 

!            Locality. 

Width. 

Area  of 
section. 

Mean 
velocity. 

height,  dm 

1<KM. 

i 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

i 

Feet.    So. 

June.') 

J  Little  Sioux 

.    Cherokee,  Iowa 

137 

1,232 

2.07 

1    !•«' 

ItKtf. 

June  2.r» 

.    Missouri 

.!  Mannhaven.  N.Dak. 

1,435 

9,200 

5.65 

7.68  ,  JU 

May  Mi 

do 

(Ireat  Falls,  Mont.. 



1,878 

3.24 

M 

do 

do 

Ml 

2,645 
1,082 

4  66 

...  &* 

OctoU»r7 

do 

do 

Ml 

1.80 

::::.J  >.« 

June  10 

.    Sixteenniile  ("reek.. 

.    Lombard,  Mont 



50 

1.07 

i 

August  1ft 

do 

.; do 



23 

.85 

'  « 

September  A!. . 

J do 

do 



17 

.«* 

i  ■ 

i 

! 

SMITH  RIVER  DRAINAGE  BASIN. 
SMITH  RIVKK  AT  TRULY,  MONT. 

Smith  River  rises  in  the  Custle  Mountains,  in  southern  Meagher  County,  Mont.,  flows  a01 
westward,  and  enters  the  Missouri  alnnit  15  miles  southwest  of  Great  Falls. 

The  piping  slut  ion  was  established  March  7, 1905.  It  is  located  at  a  steel  highway  & 
on  the  county  road  running  up  Smith  River  valley,  in  the  center  of  sec.  35,  T.  19  N.,  **' 
Montana  prime  meridian,  near  the  discontinued  post-office  of  Truly,  and  about  VP 
southwest  of  Great  Falls,  Mont.,  whence  it  is  reached  by  driving. 

The  channel  is  straight  for  200  feet  al>ove  and  1,200  feet  below  the  station.     Botfr 
an»  high,  but  the  left  may  overflow  in  extremely  high  water.    The  bed  of  the  stream  ** 
posed  of  gravel  and  flat  pieces  of  sandstone,  is  free  from  vegetation,  and  is  pern*' 
There  is  but  one  channel  at  all  stages  and  the  current  is  fairly  swift. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge,  which  hi 
one  span,  though  there  is  a  trestle  approach  at  the  left  bank.  The  initial  point  for  sourJ 
is  marked  with  white  paint  on  the  end  post  of  the  truss  on  the  left  side  of  the  bridge 
above  the  hand  rail. 

The  gage,  which  is  read  twice  each  day  by  Henry  V.  Evans,  was  originally  a  vertica 
set  into  the  l>cd  of  the  stream  and  braced  to  the  downstream  side  of  the  bridge.  This 
replaced  May  1 1 ,  1905,  by  a  standard  chain  gage  fastened  to  the  upstream  hand  rail  o 
bridge,  the  same  datum  being  used.  The  length  of  the  chain  is  20.40  feet.  The  ga 
referred  to  bench  marks  as  follows:  (1)  A  point  marked  in  black  paint  on  the  south 
corner  of  the  stone  abutment,  at  the  north  end  of  the  bridge ;  its  elevation  is  12.61  feet  a 
the  zero  of  the  gage  and  approximately  3,400  feet  above  sea  level.  (2)  A  nail  in  the  t 
of  a  large  cot  tonwood  tree  at  the  end  of  the  southwest  approach  to  the  bridge,  70  feet 
from  the  initial  point  for  soundings  on  the  downstream  side  of  the  road;  elevation  a 
gage  zero,  13.36  feet. 
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Discharge  measurements  of  Smith  River  at  Truly,  Mont.,  in  1906. 


Date.                              Hydrograpber.  . 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

March  7 

Porter  and  Bird 

Feet. 

87 
81 

Sq.ft. 
119 
101 
40 

Ft.  per 
sec. 

1.37 
1.24 
.76 

Feet. 
1.80 
1.62 
1.20 

Sec.  ft. 
163 

lUyll 

Stockman  and  Porter 

125 

September  1 . . . 

A.  P.  Porter 

31 

Daily  gage  height,  in  feet,  of  Smith  River  at  Truly,  Mont.,  for  1905. 


Day. 


9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
1«.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 


Mar. 


Apr. 


29.. 
30.. 
31.. 


1.8 

1.78 

1.8 

1.8 

1.65 

1.65 

1.52 

1.45 

1.75 

1.75 

1.75 

1.75 

1.75 

1.72 

1.72 

1.7 

1.68 

1.65 

1.65 

1.52 

1.62 

1.62 

1.65 

1.62 

1.55 


1.58 

1.58 

1.6 

1.55 

1.58 

1.55 

1.58 

1.6 

1.7 

1.55 

1.55 

1.6 

1.5 

1.58 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 


May. 

1.6 

1.55 

1.6 

1.6 

1.6 

1.5 

1.5 

1.55 

1.5 

1.58 

1.68 

1.75 

1.65 

1.65 

1.6 

1.6 

1.58 

1.6 

1.8 

1.88 

1.85 

1.85 

1.95 

1.9 

L9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 


June,  j  July. 


1.9 

1.9 

1.88 

1.96 

2.05 

2.15 

2.2 

2.2 

2.15 

2.35 

2.55 

2.65 

2.45 

2.35 

2.3 

2.28 

2.17 

2.2 

2.12 

2.0 

2.0 

2.0 

2.25 

2.35 

2.4 

2.48 

2.52 

2.4 

2.28 

2.2 


2.15 

2:i5 

2.1 

2.05 

2.0 

1.92 

1.88 

1.85 

1.85 

1.75 

1.72 

1.65 

1.6 

1.6 

1.6 

1.6 

1.68 

1  6 

1.6 

1.62 

1.6 

1.6 

1.58 

1.52 

1.5 

1.5 

1.52 

1.85 

1.72 

1.65 

1.6 


Aug. 

1.7 

1.75 

1.8 

1.65 

1.6 

1.6 

1.55 

1.5 

1.5 

1.48 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.32 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.28 

1.25 


I 


Sept. 

Oct. 

1.25 

1.28 

1.28 

1.3 

1.23 

1.3 

1.25 

1.35 

1.23 

1.32 

1.23 

1.3 

1.2 

1.3 

1.22 

1.3 

1.2 

1.3 

1.2 

1.3 

1.2 

1.32 

1.2 

1.35 

1.18 

1.4 

1.18 

1.4 

1.18 

1.4 

1.2 

1.4 

1.18 

1.42 

1.18 

1.45  ] 

1.18 

1.45 

Nov. 


1.18  j 
1.18  j 
1.1* 
1.15 
1.15  ' 
1.15  i 
1.15  I 
1.15  j 
1.15 
1.18  ' 
1.25  I 


1.32  I 
1.4     1 

1.4  ; 

1.5  j 
1.5  , 
1.53 

...5  j 

1.53  ; 

1.5  ! 
1.53  ' 
1.65  1 

1.5     .. 


1.43 

1.45 

1.45 

1.53 

1.53 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.45 

1.3 

1.33 

1.35 

1.3 

1.38 

1.25 

1.28 


Dec. 


1.38 

1.4 

1.4 

1.58 

1.6 

1.62 

1.55 

1.58 


1.52 

1.52 

1.5 

1.5 

1.52 

1.5 

1.5 

1.4 

1.4 

1.48 

1.55 

1.7 

1.6 

1.5 

1.4 

1.45 

1.45 

1.35 

1.45 

1.4 

1.35 


^ote.— Practically  open-channel  conditions  during  December. 

SUN  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Sun  River  rises  on  the  eastern  slope  of  the  Rocky  Mountains  in  northwestern  Montana, 
flows  southward  for  about  60  miles,  then,  turning  abruptly,  flows  eastward  through  a  canyon 
w  the  confining  mountains,  emerging  on  a  level  plain  through  which  it  runs  for  75  miles  to 
its  junction  with  the  Missouri  at  Great  Falls.  The  basin  lies  between  Teton  River  on  the 
north,  the  Dearborn  on  the  south,  the  Missouri  on  the  east,  and  the  crest  of  the  main  rango 
of  the  Rockies  on  the  west. 
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Along  its  entire  course  through  the  plain  the  river  has  eroded  a  broad,  level  bottom,  which 
averages  about  1  mile  in  width  and  is  from  5  to  25  feet  above  the  surface  of  the  water  in  the 
river.  This  bottom  is  bordered  by  a  steeply  sloping  bluff,  ranging  in  height  from  300  to  500 
feet,  the  top  being  the  level  surface  of  the  plain,  which  extends  north  and  south  as  a  gener- 
ally flat  bench  to  the  next  river  channel,  where  a  similar  bluir  and  bottom  appear. 

A  project  for  reclaiming  the  bench  lands  between  Sun  and  Teton  rivers  is  under  con&d 
eration  by  the  United  States  Reclamation  Sen' ice,  and  for  that  reason  gaging  stations  havi 
been  maintained  by  the  United  States  Geological  Survey  during  1905. 

Information  in  regard  to  this  basin  is  contained  in  the  Annual  Reports  of  the  Reclame 
tion  Service  and  in  the  Annual  Reports  of  the  United  States  Geological  Survey  as  follows 

Description:  11,  ii,  pp  43. 

Irrigation  surveys:  11,  ii,  pp  120-133;  13,  iii,  pp  56-57,  371-386. 

NORTH  FORK  OF  SUN  RIVER  NKAR  AUGUSTA,  MONT. 

This  station  was  established  October  31,  1903.  It  is  located  below  the  head  of  the  Kil 
raven  ditch,  near  Christian's  ranch,  14  miles  northwest  of  Augusta  and  21  miles  southwe* 
of  Choteau,  Mont. 

The  channel  is  straight  for  about  200  feet  below  and  300  feet  above  the  station.  The  rigb1 
bank  is  low  and  may  overflow  at  flood  stages;  the  left  bank  is  high  and  rocky.  The  bed  o 
the  stream  is  of  solid  rock.     The  current  is  sluggish. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire 
The  initial  point  for  soundings  is  the  left  cable  support. 

A  standard  chain  gage,  which,  since  March  1, 1905,  has  been  read  daily  by  G.  B.  Christian 
who  lives  alx)iit  one-half  mile  from  the  gage,  is  located  on  the  left  bank  about  250  feet  held 
the  cable.  The  horizontal  scale  board  is  painted  white  and  is  fastened  to  three  posts  set  i 
the  ground.  The  length  of  the  chain  is  13.02  feet.  The  distance  from  the  outside  edge  < 
the  pulley  to  the  zero  of  the  scale  is  4.00  feet.  The  gage  is  referred  to  bench  marks  as  fa 
lows:  (1)  The  highest  point  on  a  rock  in  the  river,  12  feet  upstream  from  the  gage;  size  • 
the  rock,  4  cubic  yards;  elevation  of  bench  mark  above  gage  zero,  3.96  feet.  (2)  A  nail 
the  root  of  a  cot  ton  wood  tree  15  feet  east  of  the  gage;  elevation,  14.47  feet  above  gage  zer 
(3)  A  nail  in  the  post  which  supports  the  inshore  end  of  the  gage:  elevation,  10.69  fe» 
above  gage  zero. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  tl 
United  States  Geological  Survey  (Ann= Annual  Report;  \VS=\Yater-Supply  Paper): 

Description:  \VS  99,  pp  116-117;  130,  p  90. 

Discharge  monthly:  Ann  11.  ii.  p  94:  12,  ii,  pp  347,  360;  13.  iii.  p  03;  130,  p  90. 

Discharge,  yearly:  Ann  13,  iii.  p  9$;  20,  iv,  p  53. 

Gage  heights:  \VS  130,  p  90. 

Ilydrograph:  Ann  12,  ii,  p  234. 

Discharge  measurements  of  North  Fork  o/Svn  River  near  Augusta,  Mont.,  in  1905. 


Hydrographer.                       Width.  £™;* 

! 

i  Feet.  Sq.  ft. 

May  7 L.  R.  Stockman '  115  357 

Ma y  24 j  Porter  and  Uobbins '  135  5(W 

JuncG A.P.Porter 143.  709 

Juno  7 ' do !  143  772 

September  25  . .    Gordon  Edson i  8fi  '  92 


Mean 
velocity. 

Gage 
height. 

Dis- 
charge 

Ft.  per 
sec. 

Feet. 

Sec.-ft 

1.41  | 

1.34 

5 

2.63  | 

2.36 

1,3 

5.00  | 

3.99 

3,? 

5.01  1 

4.01 

3,* 

2.21 

1 

.70 
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Daily  gage  height,  in  feet,  of  North  Fork  of  Sun  River  near  Augusta,  Mont.,  for  1906. 


Day. 


Mar.       Apr.    t   May. 


0.5 
.5 

.5 
.5  , 
.5 

.5, 
.5 


.8  i 

.8, 
•  8| 
•7  | 
•7  | 
.8  i 
.8  | 
.8, 
.8| 
.9  i 
1.0  I 
1.3  i 

1.5  I 

1.6  I 
1.5  I 
1.3  ; 
1.3 
1.3 


1.2 
1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.7 
2.2 
2.1 
1.9 
1.8 
1.8 
2.0 
2.0 
2.2 
2.2 
2.4 
2.5 
2.7 
2.9 
2.7 
2.5 
2.4 
2.4 
2.4 
2.4 
2.3 
2.4 
2.5 
3.0 


June.  I   July.   I   Aug. 


3.4 
3.9 
4.0 
4.0 
3.9 
4.1 
4..0 
3.9 
3.9 
3.5 
3.4 
3.5 
3.5 
3.2 
3.0 
2.8 
2.6 
2.4 
2.3 
2.2 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.2 


2.2 
2.4 
2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.0 
1.9 
1.9 
1.8 
1.7 
1.8 
1.9 
1.6 
1.6 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.4 
1.3 
1.3 
1.3 
1.4 
1.3 
1.4 


Sept.       Oct.    I   Nov. 


1.4 

1.3 

1.3 

1.3 

1.3 

1.3  | 

1.2  | 

1.2, 

1.2 

1.2 

1.2 

1.1 

1.1 

1.1 

1.1 

1.1 

1.0 

1.0 

1.0 

.9 

.9 

.9 

.9 


.8, 
.8 

•*; 

•8  , 
.8 


I 
0.8 

.8, 

8   : 

•I 

3| 

8I 
8 

8  ' 

81 

81 

8' 

81 

8| 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

7 

7 

7 

7 

7 


0.7  | 

,7  | 
•7| 
-7| 
.7  | 
.7  | 

•H 

:;i 

.7! 

.7  I 


0.7  I 

,?i 

.7  1 


.6 
.6 
.6 
.6 
1.0 
1.0 
1.0 
1.0 


Dec. 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


.9 
.9 
.9 


Mote.— Readings  to  top  of  ice  November  27  to  December  23. 

Motion  rating  table  for  North  Fork  of  Sun  River  near  Augusta,  Mont.,  from  January  1  to 
December  SI,  1905. 


Gaee 
height. 

1 
Discharge. 

.  ... 

'     Sec.-ft. 

Gage 
height. 

'_.. 

Feet. 

Discr 

large. 

Gage 
height. 

Fcrt. 

|  Discharge. 

1 

|      Src.-ft. 

Gage 
height. 

Fett. 

|  Disehargt 

Fret. 

Src 

,      Src.-ft. 

0.50 

| 

125 

1.40 

537 

2. 30 

1.2X0 

3.20 

2,410 

O.fiO 

161 

1.50 

002 

2.  10 

1           1,3X0 

3.30 

2. 570 

0.70 

1 

199 

1.60 

672 

2.  50 

1           1,4X5 

3.40 

2,  740 

O.SO 

I 

239 

1.70 

747 

2.60 

1,595 

3.50 

2.920 

0.90 

| 

281 

1.80 

827 

2.  70 

|           1'7,° 

3.00 

3. 100 

1.00 

| 

325 

1.90 

912 

2.  SO 

1.X30 

3.  70 

3,  2X0 

1.10 

| 

372 

2.00 

I 

,002 

2.90 

1,960 

3.  SO 

:          3,470 

1.20 

422 

2.10 

1 

,  092 

3.00 

1           2,  100 

3.90 

3.070 

1.30 

477 

2.20 

1 

,  1ST, 

3. 10 

2,  250 

1.00 

3,  S70 

1 

Theabove  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  ten  discharge  ineasure- 
ents  made  during  1904-5.  It  is  well  defined  between  giige  heights  0.6  foot  and  2.5  feet,  and  above  2.5 
>t  1b  based  on  two  flood  measurements  at  10  feet. 
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Estimated  monthly  discharge  of  North  Fork  of  Sun  River  near  Augusta,  Mont.,  for  1905. 


Month. 


March 

April 

May 

June 

July 

August 

September 

October 

November  1-26. 
December  24-31 . 


The  period . 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean 


199 

672 

2,100 

4,070 

1,380 

537 

239 

199 

199 

281 


161 
125 
422 
1,185 
477 
239 
199 
199 
161 
281 


170 
282 
1.119 
2,303 
823 
356 
230 
199 
165 
281 


Total  in 
acre-feet. 


10,450 
1«.7» 
68,800 
137.000 
50,600 
21,890 
13,690 
12.210 
9,818 
4,459 


345,700 


Note.— No  estimate  for  ice  period. 


SOUTH  FORK  OF  SUN  RIVER,  AT  AUGUSTA,  MONT. 

This  station  was  established  December  2,  1904.  It  is  located  at  the  highway  bridge  on 
the  road  from  Augusta  to  Craig,  Mont.,  about  one-half  mile  from  Augusta. 

The  channel  above  the  station  is  straight  for  20  feet  and  then  turns  to  the  right;  below 
the  station  it  is  straight  for  30  feet  and  then  forks  into  two  branches.  Both  banks  are  high 
and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  coare  gravel  and  cobble- 
stone. The  current  is  sluggish.  Two  sloughs  on  the  east  side  and  an  irrigation  ditch  on  the 
west  side  of  the  bridge  carry  water  past  the  point  of  measurement. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  single-span  bridge.  The 
initial  point  for  soundings  is  at  the  east  end  of  the  hand  rail,  directly  over  the  face  of  the 
right  abutment. 

The  gage,  which  is  read  daily  by  Richard  Auchard,  is  a*  vertical  rod  spiked  to  the  crib 
work  of  the  east  or  right  abutment  on  the  downstream  side.  The  gage  is  referred  to  bench 
marks  as  follows:  (1)  The  head  of  a  spike  surrounded  by  a  ring  of  nails  in  the  top  of  the  east- 
abutment  on  the  downstream  side;  elevation,  4.89  feet.  (2)  A  spike  in  the  root  of  a  large 
cottonwood  tree  75  feet  west  of  the  west  end  of  the  bridge  on  the  north  side  of  the  road; 
elevation,  4.63  feet.     Elevations  are  above  zero  of  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water 
Supply  Paper  No.  130  of  the  United  States  Geological  Survey,  page  90. 

Discharge  measurements  of  South  Fork  of  Sun  Ither  at  Augusta,  Mont.,  in  1905. 


Dlltc. 


Hydrographcr 


May  fi Stockman  and  Porter. 

May2fi «  A.  P.  Porter..... 

June  5 do 

August  25 Portor  and  Kdson 

Novomt)er  1 Gordon  Kdson 


I 


Area  of 
section. 


Mean 
velocity,  i 


re     I      Dis- 
ht.  I  charge. 


Fret.    ! 
2ti 

Sq.ft. 
33 

Ft.  per  . 
nee. 
0.47 

Feet. 
0.72 

Sec.-fl. 
16 

32 

52 

1.25  ' 

1.27 

66 

70  ; 

107 

3.51  ' 

2.14 

375 

31  j 

20 

.63 

.59 

13 

1H  , 

7.9 

.70  ; 

.45 

5.5 

SUN   RIVEB   DRAINAGE    BASIN.  41 

Daily  gage  height,  in  feet,  of  South  Fork  of  Sun  River  at  Augusta,  Mont.,  for  1905. 


Day. 


Jan. 


Feb. 


1.3 
1.3 
1.2 
1.15  ! 

1.3  i 

1. 15  ' 
1.2  '■ 
1.3 


1.6 
1.8 
1.8 
1.8 
1.8 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 


Mar. 


! 1       1.9 

! i    1.9 

1 ,9 

t 
2.0 

2.0 

2. 1 

2. 1 

2.1 

j      2.1 

2.1 



1.6           2.0 

1       1.9 



1 '      1.9 

!..____■       1.9 

1.1 

t 

i 

1 

1.1 
1.1 
1.1 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
1.1 
1.05 
1.05 
1.05. 

r.05 

1.1 

1.1 

1.0 

1.1 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


Apr. 


1.0 

1.0 

1.0 

1.0 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

1.0 

.95 

.95 

1.0 

1.0 

1.0% 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

.9 

1.0 


1.0 

1.8 

.9 

1.7 

1.0 

1.7 

1.0 

1.7 

1.0 

2.0 

1.0 

2.1 

1.0 

2.35 

.6 

2.1 

.8 

2.45 

1.0 

2.4 

1.0 

2.4 

1.0 

2.25 

1.0 

2.1 

1.0 

2.1 

1.1 

2.0 

1.1 

1.9 

1.2 

1.78 

1.3 

1.7 

1.2 

165 

1.2 

«    1.6    1 

1.2 

1.55  , 

1.2 

1.55 

1.2 

1.62  ; 

1.2 

1.68  ' 

1.2 

1.78  | 

1.2 

2.2    ! 

1.3 

2.2    j 

1.4 

2.05  1 

1.5 

2.0 

1.7 

1.98 

1.7 

uly. 

Aug. 
1.9 

Sept. 

Oct. 

Nov.  j 

Dec. 

1.9 

0.5 

0.6 

0.4  , 

1.6 

1.9 

1.5 

•5 

.6 

•    .5  | 

1.6 

1.8 

1.4 

.55 

.6 

.6 

1.6 

1.7 

1.3 

.6 

.7 

.6 

1.6 

1.7 

1.3 

.65 

.7 

.6 

1.6 

1.7 

1.3 

.6 

.7 

.6| 

1.6 

1.6 

1.2 

.6 

.8 

.7  ; 

1.6 

1.6 

1.2 

.6 

.8 

.7  ' 

1.6 

1.5 

1.1 

.6 

.8 

•7i 

1.6 

1.4 

1.1 

•« 

.8 

.7 

1.6 

1.4 

1.1 

.6 

.8 

.7  ' 

1.6 

1.4 

1.0 

« 

.8 

.7   ; 

1.6 

1.35 

1.0 

.6 

.8 

.7  . 

1.6 

1.2 

1.0 

.6 

.8 

.7 

1.4 

1.2 

1.0 

.6 

.8 

.8 

1.4 

1.2 

.9 

.6 

.8 

.8 

1.4 

1.1 

•» 

.5 

.9 

.81 

1.2 

1.1 

•» 

.5 

.9 

.8 

1.2 

1.1 

.9 

.5 

•» 

•8, 

1.2 

1.1 

.9 

.5 

.7 

.9 

.9 

1.1 

.8 

.5 

.8 

.9 

1.3 

1.0 

.8 

.5 

.8 

1.2 

1.4 

1.0 

« 

.5 

.8 

1.2 

1.4 

1.0 

.6 

.5 

.7 

1.3 

1.5 

.9 

.6 

.5 

•7 

1.3 

1.5 

.9 

.6 

.5 

.6 

1.3 

1.5 

.9 

.6 

.6 

.6 

1.3 

1.5 

1.0 

.55 

.6 

.6 

1.4  ' 

1.5 

1.0 

.5 

.6 

.6 

14 

1.5 

1.0 

.5 

.6 

.4 

1.4 

1.5 

1.0 

.5. 

.5 

1.5 

I 


nt.— River  frozen  and  readings  to  surface  of  ice  January  9  to  February  27,  inclusive,  and  Novein- 
f  to  December  31,  inclus'  e. 

tation  rating  table  for  South  Fori  of  Sun  River  at  Augusta,  Mont.,  from  January  1  to 
December  31,  1905. 


Gage 

leight. 


heigl 


Feet. 
0.40 
0.50 
0.60 
0.7D 
0  80 
0.90 


Discharge. 

Gage 
height 

Sec.-ft. 

Feet. 

4    ' 

1.00 

7    i 

1.10 

11 

1.20 

16 

1.30 

22 

1.40 

29 

1.50 

Discharge. 

Sec.-ft. 
37 
46 
58 
73 

90  . 
110 


Gage 
height. 

Feet. 
1.60 
1.70 
1.80 
1.90 
2.00 


Discharge. 


Sec.-ft, 
130 
160 
200 
250 
310 


Gage 
height. 


Feet. 
2.10 
2  20 
2.30 
2.40 
2.50 


Discharge. 

Sec.-ft. 
370 
430 
490 
550 
620 


above  table  is  applicable  only  for  open-channel  conditions.    ]t  <«,  based  on  five  discharge 
irements  made  during  1904-5.    It  is  fairly  well  defined  between  ga»*  {Lents  °'5  Ioot  and  1>2  ieet ' 


this  point  it  is  based  on  one  measurement  at  2.14  feet. 


'Sag*  height l 
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Estimated  monthly  discharge  of  South  Fork  of  Sun  River  at  Augusta,  Mont.,  for  /905. 


Month. 


March. 
April.. 


May. 

June. 


July 

August 

September 

October 

Noveml>er  1-21 . 


Discharge  In  second-feet. 


Maximum, 


46 
42 

100 


Minimum. 


29 
29 
11 
120 
29 
7 
7 
4 
4 


Mean. 


-!  Totalis 
J  acre-feel 


The  period . 


39.4 
34.2 
56.4 
295 
85.5 
43.4 
9.4 
18.0 
16.7 


2,(8 

i* 
*,* 

17,59 

5,2* 

2.* 
55 

1.K 


35.  * 


Note.  -No  estimate  for  ice  period. 

SUN  RIVER  AT  SUN  RIVER,  MONT. 

This  station  was  established  July  31,  1905.  It  is  located  at  the  highway  bridge  at  SuJ 
River,  Mont.,  21  miles  west  of  Great  Falls,  and  is  used  for  the  purpose  of  checking  tin 
measurements  of  the  river  and  the  ditches  above. 

The  channel  is  slightly  curved  above  the  station  and  straight  for  100  yards  below.  Bott 
banks  are  high  and  will  overflow  only  at  extreme  flood  stages.  The  bed  of  the  stream  is  com- 
posed of  loose  and  coarse  gravel.  The  flow  is  comparatively  swift,  but  there  is  some  btck- 
water  effect  uear  the  left  bank. 

Discharge  measurements  are  made  from  the  lower  side  of  the  bridge,  which  has  two  spas 
of  100  feet  each.  The  initial  point  for  soundings  is  the  hand  rail  over  the  downstream  p*1 
at  the  left  bank.  Low-water  measurements  are  made  by  wading  at  a  point  100  feet  abort 
the  bridge. 

Until  vSeptcmber  27,  190.5,  the  gage  was  read  occasionally  by  different  employees  of  tb 
United  States  Reclamation  Service;  on  the  latter  date  R.  A.  I/angc  was  employed  as&teff 
porary  observer,  and  observations  were  made  daily  to  the  end  of  the  year.  The  first  gaf 
consisted  of  a  strip  of  galvanized  iron  nailed  to  a  pile  near  the  left  bank  oftho  river  150  fa 
above  the  bridge.  August  10, 1905,  this  was  replaced  by  a  vertical  rod  gage  fastened  to  tl 
same  pile,  and  the  datum  of  the  gage  was  lowered  1 .52  feet.  The  gage  is  referred  to  ben< 
marks  as  follows:  (1)  A  nail  on  the  corner  of  the  house  nearest  the  gage;  elevation,  14J 
feet.  (2)  The  bottom  of  the  outer  eyebar  in  the  lower  chord  of  the  bridge,  3  feet  from  tl 
first  panel  point  from  the  left  (north)  end  of  the  bridge,  on  the  upstream  aide;  clevatioi 
13.90  feet.     Elevations  are  above  the  datum  of  the  gage. 

Discharge  measurements  of  Sun  RUvr  at  Sun  River,  Mont.,  in  1906. 


Date 


Hydrographer. 


I  Width  !  Area  of  !     Moftn 
i>>ldtn|  section,    velocity. 


I 


Gage     I     Dis- 
height.   I  charge. 


July  :u V.  P.  Porter... 

August  11 do 

September  27... i  Gordon  Edson. 


Fert. 

53  '• 


Sq.ft. 
180 
85 
43 


Ft.  per 
nee.      j 

2.38 

3.42  ] 

2.15  i 


Feet. 
2.52 
2.10 
1.44 


See.-fi- 
41 
2J 


SUN    RIVER   DRAINAGE   BASIN. 
Daily  gage  height,  in  feet,  of  Sun  River  at  Sun  River,  Mont.,  for  1905. 


43 


Day, 

July. 

Aug, 

Sept. 

Oet. 

Hot. 

IW\ 

Day. 

July. 

Aug. 

Sept. 

Oat. 

Nott 

Dec. 

L_ .*_, 

]  «■' 

l,i 

1*55 

LSI 

l.«9 

LS5 

LSI 

1.55 

1.82 

1.0 

1.9 

1.S5 

1-9 

1.9 

1.9 

L9 

3-0 

2.0 
2<0 
2.0 
2.0 
2,0 
2,0 
2-0 
2.0 
2.0 
2.0 
%Q 
2.0 
2,0 
5,0 
2.05 

2.06 

2.05 

2,05 

2.0S 

2.05 

2,05 

2,05 

2.05 

2,06 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

17.  .....„„„ 

1.6 

1.6 

1.6 

1,6 

1,5 

1.5 

1.4 

1.5 

1,5 

1.5 

1.5 

1.5 

1.46 

1.45 

1.65 

1.9 

1-7 

2,0 

2.1 

3.1 

2.1 

2.0 

2.1 

2.0 

2.0 

2,1 

3.0 

3.0 

2.1 

2.05 

2.05 

2.0 

2.0 

2.0 

3.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.05 

2.05 

3.05 

2.0 

%. .  ... 

16.. _ 

1.9 

2.0 

L„ / J 

1  19 

2.0 

t 

1  20, , .....1 

2.0 

1_ : U«J 

1 
21,...,...,,,  ^ 

2.0 

•.„. I.r     _'_ 

22 , 

1.9 

7 ^, 

23........... 

1.9 

!.„_. .' 

24,T.„T„,... 

2.0 

•. .  L.„. 

26 ., 

2.0 

JO. 1  2,21 

26..... 

1.8 

2.0 

ii J.„... 

27 

2.0 

a. .„: .! 

28„,.,. 

1.8 

2.0 

ii L 

29,... 

2.0 

14 .      , 

» 

».„ 

1.75 

2.0 

a „,::;;:. 

31 

2,52 

2.0 

H |.,. 

3.09 

1 

Note.— Gage  heights  all  referred  to  datum  established  August  16, 1905.    River  frozen  December 
readings  to  water  surface.    Ice  4  inches  thick  December  11. 

Estimated  monthly  discharge  of  Sun  River  at  Sun  River,  Mont.,  for  1905. 


2-16; 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

August  (7  days) 

323 
137 
288 
272 
272 

180 
80 
80 
256 
225 

239 
110 
224 
259 

259 

14,700 

September  (17-30) 

October 

November 

December 

6,545 
13,770 
15,410 
15,920 

The  period 

66,340 

_                                                                                       i                    . 

Note.— These  estimates  are  only  approximate  owing  to  lack  of  measurements. 
WILLOW  CREEK  NEAR  AUGUSTA,  MOXT. 

Willow  Creek  rises  in  the  northern  part  of  Lewis  and  Clarke  County,  and  flows  north- 
eastward into  North  Fork  of  Sun  River, 

The  gaging  station  was  established  June  8,  1905.  It  is  loeateef  at  Jordan's  ranch,  just 
below  the  junction  of  Willow  Creek  with  Little  Willow  Creek,  about  8  miles  northwest  of 
Augusta,  Mont.,  in  sec.  27,  T.  21  N.,  R.  7  W.,  from  which  it  is  reached  by  driving. 

The  channel  is  straight  for  200  feet  above  and  40  feet  below  the  station.  Both  banks 
we  fairly  high  and  the  left  is  thickly  wooded.  The  bed  of  the  stream  is  composed  of  clean, 
bard  gravel,  with  an  occasional  bowlder.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  old  wooden  foot  bridge, 
having  a  span  of  19  feet.  The  initial  point  for  soundings  is  directly  over  the  face  of  the 
kft  abutment  of  the  bridge.  Low-water  measurements  are  made  by  wading  just  above 
the  gage. 

Daily  gage  readings  are  taken  by  S.  N.  Jordan,  who  lives  about  200  yards  away.  The 
onginal  gag©  was  a  rod  located  on  the  left  bank  of  the  stream  30  feet  above  the  measuring 
bridge.  August  22,  1905,  a  standard  chain  gage  was  installed  on  the  bank  near  the  rod 
S*ge  and  made  to  read  the  same  as  the  latter.  The  horizontal  arm  is  fastened  to  three 
Posts  set  in  the  bank.  The  length  of  the  chain  is  14.03  feet.  The  gage  is  referred  to  bench 
irr  172—06 i 
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marks  as  follows:  (1)  A  nail  in  the  head  of  a  2  by  4  inch  stake  driven  nearly  flush  with  the 
ground  on  the  top  of  a  little  hill  on  the  left  side  of  the  path  leading  from  the  gage  readers 
house  to  the  gage;  elevation,  0.2.5  feet.  (2)  A  point  on  a  log  on  the  left  abutment,  down- 
stream side  of  the  bridge;  elevation,  2.86  feet.  (3)  The  zero  of  the  old  gage  rod,  which  is 
just  level  with  the  zero  of  the  chain  gage.     Elevations  are  above  the  datum  of  the  gage. 

Discharge,  measurements  of  Willow  Creek  near  Augusta,  Mont.,  in  1905. 


\h\U\ 


Junes 

July  13 

August  22  . . . 
NovoiiiIkt  2 . 


Ilyrirogrupher. 


Width. 


Ffrt. 

Porter  and  Casen 13 

II.  P.  Porter I  17 

Porter  and  Kdson Hi 

( lordon  Kdson '  11 


Area  of 
section. 


Sq.ft. 

12; 
8, 


Mean 
velocitv. 


Ft.  per 
sec. 


Gage  Dis- 

h eight.   I  charge. 


1.55 
1.95 
1.43  I 

.77  , 


Feet. 
2.12  I 
1.10  I 

.61  ' 

i 


Sec.-ft. 


Daily  gage  height,  in  feet,  of  Willow  Creek  near  Augusta,  Mont.,  for  1905. 


Day. 


June.  I  July. 


1 ,  2.45 

2 ,  2.3 

3 ' 2.25 

4 2.12 

S '  L9>> 

6 '  1.S5 

7 '  1.7 

8 2.15*  1.65  ' 

9 2.7,s  '  1.0 

10 2.  13  |  1.32 

11 2.22  '  1.2 

12 2.1     I  1.  IS 

13 2.0  1.15 

14 1.0  1.12 

15 i.K5  1.05 

]«; i.ijs  lu*> 

17_ 1.02  .95 

IS l.;»  .92  ' 

19 LIS  .0 

20 1.  I  ..s- 

21 1.32  .s 

22 1 .  7X  .  s 

21 2.15  .s 

24 2. 22  .  s 

25 2.0  ..s 

20 :;.  i:,  .s 

2* 2.55  .M2 

2'.» 2.  l.i  )Js 

30 2.  .".2  1.1 

::i lis 


Aug. 

Sept. 

Oct.    j 

Nov. 

D«. 

2.0 

0.9 

;  o, ; 

0.7 

0.65 

i.r»2  ' 

.9 

i  -e 

.7 

.65 

1.4    ! 

.88 

•«' 

.7 

.65 

1.38  . 

.88 

.58: 

•  7 

..« 

1.3     ; 

.87 

.58 

.7 

.68 

1.28 

.87 

.55 

•' 

.68 

1.2 

.85 

.55  ! 

.7 

.7 

1.2 

.85 

.58  ' 

.7 

.7 

LIS 

.8 

.62  1 

.7 

.7 

1.12 

.78 

.62  i 

.8 

.7 

1.1 

.78 

.65, 

.7 

.7 

LOS  , 

.77 

.65 

.73 

.7 

LOS 

.  77 

.65  | 

.75 

.7 

\AT2  , 

.77 

.65  , 

.75 

.71 

1.0 

.75 

.65, 

.75 

.7 

.OS  . 

.75 

.*; 

.73 

.72 

1.0 

.75 

.65  j 

.73 

.75 

1.0 

.75 

.65; 

.73 

.75 

1.0 

.  72 

.68j 

.73 

.78 

.9S 

.72 

.72  , 

.68 

'      .75 

.95  , 

.72 

.75  j 

.7 

.75 

.  0") 

- 1 

.78    ; 

.7 

.72 

.9 

.7 

.75  ' 

.7 

.7 

.9 

.(IS 

.72  1 

.73 

.7 

. 95 

.OS 

?2  1 

.7 

.08 

.or. 

.05 

.73  1 

.7 

.05 

.or. 

.65 

.73  1 

.68 

.&■> 

.9 

.  02 

.7    1 

.62 

.65 

.'•2 

.02 

.7     I 

.6 

.6 

.9    ' 

.0 

.7    1 

.6 

.6 

.  0    '■ 

1 

.6 

XoTK.      Pr;ietir:ill 


nprn-elumin'l  conditions  during  December. 
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MISCELLANEOUS  MEASUREMENTS. 
is  discharge  measurements  made  in  Sun  River  drainage  basin,  Montana,  in  1905. 


Stream. 


'  B.    E.  andT.    Irrigation 

I      Ditch. « 

. .  j  Ford  Creek 

. .  j  North  Fork  of  North  Fork 

|      of  Sun  River. 
...|  South  Fork  of  North  Fork 

I      of  Sun  River. 
...I  Bear  Creek 


Locality. 


1  Width. 


Feet. 


Arca.ofl  velo?-      P^ 
section.;     ™„       charge. 


Augusta . 


I 


Dam     site,     reservoir 

No.  3. 
....do 


14.5 
20 


1  mile  above  mouth. . . 


ity. 


I  Ft.  per 


Sq.  ft.       sec.     j  Sec.-ft. 
2.8  '      1.57  |         4.4 


8.7 
36 


67 


1.15  , 


1.24  i 


10 
47 


59 


itch  takes  water  out  of  South  Fork  of  Sun  River  just  above  the  gaging  station. 
BELT   CREEK    DRAINAGE    BASIN. 
BELT   CREEK    NEAR   BELT,   MONT. 

k  rises  in  Little  Belt  Mountains,  flows  in  a  general  northerly  direction,  and  enters 
i  about  15  miles  northeast  of  Great  Falls. 

lg  station  was  established  March  18,  1905.  It  is  located  at  the  highway  bridge 
font.,  in  the  NW  },  NE  },  sec.  18,  T.  20  N.,  R.  7  E.,  20  miles  east  of  Great  Falls, 
it  is  reached  by  driving. 

mel  is  straight  for  50  feet  above  and  below  the  station  and  curves  to  the  right 
>th  banks  are  high  and  the  right  bank  is  slightly  wooded  above  the  station.  The 
tream  is  composed  of  rock,  is  free  from  vegetation,  and  is  permanent.  There  is 
nnel  at  all  stages.  The  current  is  very  sluggish,  the  velocity  at  low  water  being 
it  current-meter  measurements  can  not  be  taken. 

2  measurements  are  made  from  the  upstream  side  of  the  bridge,  which  consists  of 
n.  The  initial  point  for  soundings  is  marked  with  white  paint  on  the  upstream 
bridge  just  over  the  face  of  the  right  abutment. 

is  read  once  each  day  by  Mrs.  Anna  Epperson.  The  gage  first  established  was  a 
lx)lted  to  the  second  floor  beam  from  the  east  end  of  the  bridge  on  the  upstream 
12,  1905,  a  standard  chain  gage  was  placed  on  the  upstream  side  of  the  bridge 
o  read  the  same  as  the  old  gage.  The  length  of  the  chain  is  10.8(5  feet.  The 
Ted  to  bench  marks  as  follows:  (1)  A  black  cross  painted  on  top  of  a  stone  in  the 
ipstream  side  of  the  left  abutment;  elevation,  19.19  feet.  (2)  A  nail  in  the  root 
cottonwood  tree,  25  feet  east  of  the  initial  point  for  soundings,  and  20  feet  north 
r  of  the  highway;  elevation,  10.82  feet.     Elevations  are  above  the  datum  of  the 


Discharge  measurements  of  Belt  Creek  near  Beit,  Mont.,  in  1905. 


Hydrographer. 


...  Porter  and  Bird.. 
...  L.  R.  Stockman. 
...    A.P.Porter 


■  Wiiltii  i   Ar(^of  !     Mean        Gage 
i  XMat,K    section,    velocity,     height. 


Dis- 
charge. 


i    Ft.  per   I 

Fcrt.    i     Sq.ft.     I       wr.  Feet.      \    Sec.-ft. 

I  0.18  !  1.50  \  8.0 


•10 
•10 


45 

•17  j 
100 


.17 

.'{.  f>i 


1.61 
3.85  ' 


578 
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Daily  gage  height  in  feet,  of  Belt  Creek  near  Belt,  Mont.,  for  1906. 


Day. 

J  Har.    j 
1 

Apr. 

May. 

June. 

July. 

Aug.  j  Nov. 

Dec 

1 

2 

1.6 

1.55 

1.55 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.65 

1.65 

1.65 

1.65 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

1.65 

,7 

1.7 

1.7 

2.0 

2.1 

2.3 

2.3 

2.3 

2.4 

2.4 

2.4 

2.5 

2.6 

2.6 

3.1 

3.15 

3.3 

3.35 

3.5 

3.85 

4.1 
4.05 
3.6 
3.6 
3.6 
3.5 
3.35 
3.3 
3.2 
3.1 
3.0 
3.0 
3.0 
3.0 
3.2 
3.5 
3.2 
3.0 
3.1 
3.0 
3.0 


3.0 
3.0 
3.0 
2.9 
2.9 
2.8 
2.8 
2.8 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.5 
2.4 
2.3 
2.3 
2.3 
2.3 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 

,.  ' !"  : 

2.0    1 1 

3 

i 

2.0    j 

4 

5 

i              ' 

2.0    I ' 

2.0     

6 

7 

i 

1.9 
1.8 
1.7 
1.5 

| 

1 

i 

8 

9                    

1 
■ 

i 

1 i 

i 

i ' 

10 

11 

12 

13 

1.45 

1.4 

1.4 

1.4 

1.4 

1.5 

1.4 

14 

1 

;;;;;;;; 

14 

1           > 

15 

16 

17 

j      ! 

1.6    ' 

18 

1.4 
1.3 
1.1 

(a) 



19 

20 

21 

'       1.6 

,       1.6    • 

1.6    ' 

22                   

'     i.6  ; 

,       1.57 

....        1.55 

"....'       1.55  \ 

1.55 

1.55 

1.55  , 

1.55 

1.6 

1.6 

23 

1 

24 

1 

25 

1 

26 

l 

27        

1 

28 

1 

29 

30 

31 

i.i 

a  Dry,  August  21  to  November  29. 
Note.  -Gage  height  for  December,  estimated. 

HIGHWOOD   CREEK   DRAINAGE   BASIN. 
HIGHWOOD  CREEK   NEAR  HIGnWOOD,  MONT. 

Highwood  Creek  rises  in  the  Highwood  Mountains,  flows  northwestward,  and  ei 
Missouri  River  about  30  miles  below  Great  Falls. 

The  gaging  station  was  established  March  19,  1905.  It  is  located  at  a  highway  bi 
leading  up  Highwood  Creek  Valley,  at  Smith's  ranch  near  Highwood,  in  sec.  5,  T.  2( 
R.  8  E.,  Montana  prime  meridian,  and  30  miles  east  of  Great  Falls,  from  which  it  is  rea 
by  driving. 

The  channel  is  straight  for  40  feet  above  and  30  feet  below  the  station;  beyond  these  li 
there  are  curves  and  rapids.  Both  banks  are  high  and  the  right  bank  is  wooded;  ne 
bank  is  liable  to  overflow.  The  l)ed  of  the  stream  is  composed  of  rocks,  is  free  from  vej 
tion,  and  is  permanent.  There  is  but  one  channel  at  all  stages  and  the  current  is  rather  s 

Discharge  measurements  are  made  from  the  upstream  side  of  the  two-span  pile  bridj 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  on  the  upstream  side  ol 
bridge  directly  over  the  face  of  the  left  abutment. 

The  gage,  which  is  read  twice  each  day  by  Richard  Smith,  consists  of  a  vertical 
spiked  to  the  cap  on  the  piles  at  the  northwest  end  of  the  bridge,  upstream  side.    The  gf 
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ich  marks  as  follows :  ( 1)  The  head  of  a  30-penny  spike  driven  in  the  end  of  the 
»  center  bent  of  the  bridge  and  marked  with  a  cro3s  in  black  paint;  elevation, 
The  underside  of  the  end  plank  on  top  of  the  stringer  at  the  northwest  end  of 
stream  side ;  elevation,  7.00  feet.     Elevations  are  above  the  datum  of  the  gage. 

trge  measurements  of  Righwood  Creek  near  Highwood,  Mont.,  in  1906. 


Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Porter  and  Bird 

Feet. 
16 
16 
25 

Sq.ft. 
9 
9 
28 

Ft.  per 
sec. 

0.85 

.95 

3.21 

Feet. 
0.75 
.84 
1.78 

Sec.-ft. 
8.0 

Stockman  and  Porter 

8.0 

1  A.  P.  Porter 

91. 

i 

jage  height  in  feet,  of  Highwood  Creek  near  Highwood,  Mont.,  for  1906. 


Mar. 


Apr. 

May. 

0.75 

0.7 

.75 

.7 

.75 

.7 

.75 

.69 

.75 

.7 

.78 

.66 

.78 

.68 

.79 

.7 

.82 

.75 

.83 

.8    1 

.8 

.82 

.8 

.82! 

June. 


.78 
.75 
.75 
.75 
.75 
.75 
.72 
.73 
.72 
.73 
.75 


.82  I 

.«, 

.82  ' 
.78  , 
.75| 
.75  j 
.75 
.75, 
.74 
.78  I 
.8 
.78  : 

.8  ; 

.81 

.85  1 

.72  ' 


.85 

.86, 

.88 

.86  , 

.88 

.92 

.95 

.98 

.99 

02 

(12 

04 

05 

01 

01 

01 

02 

04 

05    . 


July. 


1.15 
1.1 
1.08 
1.05 
1.02 
1.02 
.98 
1.05 
1.02 
.92 
.82 
.82 
.75 
.78 
.75 
.72 
.9 
.82 
.8 
.78 


Aug. 


75  I. 


.74  L 
.72  I 


.68  I 
.7 


0.66 
.65 
.52 
.45 
.35 
.32 
.41 
.5 
.48 
.48 
.28 
.35 
.18 
.32 
.08 
.1 
.15 
.06 


Oct. 


Nov.        Dec. 


I 


'I 


0.2 
.4 
.52 


0.55 
.56 
.58 
.6 
.62 
.61 
.6 
.6 
.6 
.6 


.62 
.61 
.62 
.61 
.62 
.61 
.62 
.61 
.02 
.61 
.62 
.61 
.62 
.59 


0.6 
.59 
.6 
.6 
.6 
.61 
.62 
.62 
.65 
.64 
.65 
.C5 
.65 
.65 
.65 
.66 
.68 
.66 
.68 
.66 
.65 
.64 
.62 
.61 
.62 
.61 
.62 
.61 
.62 
.61 


August  19  to  October  28.    Practically  opon-channel  conditions  during  December. 


48  STREAM    MEASUREMENTS    IN    1905,  PART    VIII. 

MARIAS  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Marias  River  rises  on  the  eastern  slope  of  the  main  divide  of  the  Rocky  Mountains  ui 
flows  in  a  general  southeasterly  direction  to  its  junction  with  the  Missouri.    ThrougM 
its  entire  length  the  river  flows  in  a  canyon  and  has  a  fall  not  exceeding  5  feet  per  mile, 
principal  tributaries  are  Cut  bank  Creek,  Willow  Creek,  and  Cottonwood  Creek,  which  «W 
from  the  north,  and  Two  Medicine  Creek,  Birch  Creek,  and  Teton  River  from  thcaWk- 
The  most  important  of  these  is  the  Teton,  which  has  its  source  in  the  Rocky  Mountain] 
flows  eastward  in  a  course  approximately  parallel  to  that  of  Sun  River,  crossing  »■ 
recrossing  the  sixth  standard  parallel  north,  and  emptying  into  Marias  River  about  a  mk 
above  the  point  where  the  latter  joins  the  Missouri. 

The  United  States  Reclamation  Service  has  under  consideration  a  project  for  dfrertifl 
water  from  the  head  of  St.  Mary  River  across  both  North  and  South  forks  of  Milk  River  t 
Cut  bank  Creek,  allowing  it  to  flow  down  this  creek  and  Marias  River  for  100  miles  or  mor 
and  then  taking  it  out  of  the  Marias  by  a  canal  to  Big  Sandy  Creek,  a  tributary  of  Mi 
River. 

Information  in  regard  to  stations  in  this  basin  is  contained  in  the  Annual  Reports  of  tl 
Reclamation  Service  and  in  the  Thirteenth  Annual  Report  of  the  United  States  GeologK 
Survey,  Part  III,  pages  59-60. 

MARIAS  RIVER  NEAR  SHELBY,  MONT. 

This  station  was  established  April  4,  1902.  It  is  located  at  the  highway  bridge  n* 
James  A.  Johnson's  ranch,  7  miles  south  of  Shelby,  Mont. 

The  channel  is  straight  for  100  yards  above  and  200  yards  below  the  station.  The  rig 
bank  is  sandy,  sloping,  and  liable  to  overflow;  the  left  bank  is  high  and  is  protected  by  sb« 
piliug  and  a  plank  wall.  The  bed  of  the  stream  is  composed  of  sand  and  gravel,  withs*>! 
cobblestones,  and  is  liable  to  shift  after  freshets.  There  is  but  one  channel  and  the  cur** 
flows  toward  the  left  bank  as  it  rounds  a  sharp  curve  some  distance  above.  The  velo^ 
of  the  current  is  moderate. 

Discharge  measurements  ure  made  from  the  highway  bridge,  the  lower  chord  of  whi^ 
about  15  feet  above  low  water.  The  initial  point  for  soundings  is  the  east  end  of  the  br* 
pier  on  the  lower  side  of  the  bridge  at  the  left  bank. 

A  standard  chain  gage,  which  has  U»en  read  during  1905  by  Mr.  Johnson,  is  fastened 
the  upstream  guard  rail  of  the  bridge.  The.  length  of  the  chain  is  21.98  feet.  The  gag 
referred  to  l>ench  marks  as  follows:  (1)  A  rivet  head  in  the  footplate  at  the  foot  of 
batter  post  on  the  top  of  the  southeast  pier;  the  plate  is  marked  "B.  M.  17.54,"  which  is 
elevation  above  gage  datum.  (2)  A  spike  in  the  southwest  side  of  a  cot  ton  wood  stump, 
feet  southeast  of  the  southeast  pier;  elevation  above  gage  datum,  11.26  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Pap 
of  the  United  States  Geological  Survey: 

Description:  84,  p  32;  99.  pp  112-113;  130.  p  ill. 
Discharge:  G6.  p  23:  84,  p  33;  99,  p  113;  130,  p  91. 
Discharge,  monthly:  84.  p  3t;  99.  p  ll'>;  130,  p  93. 
Gage  heights:  M,  p  33;  99,  pp  113  111;  130.  p  92. 
Hating  tables:  84,  p  34;  99,  p  114;  130,  p  92. 
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Discharge,  measurements  of  Marias  River  near  Shelby,  Mont.,  in  1905. 
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•r  9.. 

17.... 

•ra>. 


Hydrographcr. 


Stockman  and  Morse. 

II. M.Morse 

do 

W.  B.  Freeman 

II.  M.Morse 

\V.  B.  Freeman 

Freeman  and  Morse. . 
\V.  B.  Freeman 


Width. 

Area  of 
section. 

Mean 

velocity. 

(J  age 
height. 

Dis- 
charge. 

1 
Feet. 

Sq.ft. 

I 
Ft.  per 
nee. 

Feet. 

Sec.-ft. 

\        155 

362 

2.Sl\ 

2.88 

1,040 

1        165 

435 

3.35  ; 

3.42 

1,455 

j         166 

460 

3.50  1 

3.5* 

1,610 

|         ^ 

358 

2.90  ' 

2. 92 

1.037 

1         135 

252 

1.46 

2. 22 

369 

j         122 

181 

.88 

1.78 

159 

134 

238 

1.53  : 

2. 22 

363 

127 

189 

1.08 

1.88 

204 

Daily  gage  height,  in  feet,  of  Marias  River  near  Shelby,  M out. ,  for  HH)o. 


Day. 


i 


May.      June.      July.       Aug.      Sept.       Oct.    I   Nov.       Dec. 

!  ■  '      I  I  I 


3.5 

3.6 

3.5 

3.6 

3.6 

3.5 

3.4 

3.7 

3. 9 

4.0 

3.7 

3.6 

3. 6 

3.7 

3.5 

3. 5 

3.  H 

3.  5 

3.  I 

3.25 

3.  3 


3.5 
3. ."» 
3    I 


3.4 

2.5      . 
2.4      . 
2.4     , 
2.3      . 
2.3      . 
2. 3      . 
2. 3 
2  2 
2. 2 

2. 2      . 
2.  1 

2.1     I. 
2.  1 
2.  1 
2.  1 
2.  0 
2.0 
2.0 
1.95    . 
1.9 
1.9 
I.S5     . 

3. 6 

3.6 
3.5 

..*  1. 

3.4 

! 

3.  i 

3.3 

| 

3. 2 

1.8}      ;. 

3.1 

2. 9 

I 

2. 9 

2.  S 

2.8 

.,  7 

.,  ? 

2.6  ; 

2.  22 

.,  - 

.,  - 

.,  - 

2.  \    . 

2.  J     

•»  >                     ' 

>  ~, 

3.0     . 

2.  1 

2.5 

2.35 

2. 3 

2.0 

2. 3 

2.(5 

2.3 

2.C5 

2.  25 

2.C5 

2.25 

2.0 

2.2 

2.0 

2.2 

2.  (5 

2.  18 

2.  C5 

2.  15 

2.07 

2. 15 

2.07 

2.1 

2. 07 

2.1 

2.07 

2.115 

2.07 

2.U5 

2.07 

2.05 

2.1 

2.0 

2.  1 

2.D 

2  0 
1.95 
1 .  95 

2.1 
2.  1 
2.  1 
2.1  7 
2  <»7 

1.9 
1.9 
1.9 
1.9 
1.9 

2  i  5 
2.07 
2.07 

1.9 

2.07 

No  observations  from  January  1  t» 
inel  conditions  during  I)eeemt>er. 


April  30  or  irom  August  23  1<»  ortoIxT  : 


Practically 
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Station  rating  table  for  Marias  River  near  Shelby,  Mont.,  from  January  1  to  December  II, 

1905. 


Ga*3 
height. 

Discharge. 

1     Gage 
height. 

1 

Discharge. 
Sec.-ft. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Sec.-ft. 

1 

'     Feet. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.70 

150 

1       2.60 

590 

3.50 

1,550 

4.40 

2,970 

1.80 

180 

,        2.70 

670 

3.60 

1,090 

4.50 

3,160 

1.90 

215 

i        2.80 

760 

3.70 

1,830 

4.60 

3,350 

2.00 

250 

2.90 

850 

3.80 

1,970 

4.70 

3,540 

2.10 

290 

3.00 

950 

3.90 

2,130 

4.80 

3,740 

2.20 

340 

3. 10 

1,050 

4.00 

2,290 

4.90 

3,940 

2.30 

390 

3.20 

1,170 

4.10 

2,450 

5.00 

4,160 

2.40 

450 

!        3.30 
3.40 

1,290 

4.20 

2,610 

2.50 

520 

1,410 

4.30 

2,790 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  16  discharge  i 
urements  made  during  1904-5,  and  is  well  defined  between  gage  heights  1.8  feet  and  4.5  feet. 

Estimated  monthly  discharge  of  Marias  River  near  Shelby,  Mont.,  for  1906. 
[Drainage  area  2,610  square  miles.] 


Month. 


May 

June 

July 

August  1-22. 
November... 
December. . . 


Discharge  in  second-feet. 

T 

Maximum.  Minimum.      Mean. 


3,940 

2,290 

1,090 

520 

390 

290 


1,410 
1,170 
450 
198  I 


Total  In 
acre-feet. 


215 


2,114 
1,585 
870 
321 
279 
276 


130,000 
94,310 
53,490 
14,010 
16,600 
16,970 


The  period. 


325,400 


Run-off. 


8econd-feet 


0.810 
.607 
.333 
.123 
.107 
.106 


Depth  Id 
Jncbtf- 


.677 

.101 
.I* 
.122 


CUTBANK  CREEK  AT  OUTRANK,  MONT. 

Cutbank  Creek  rises  on  the  eastern  slope  of  the  Rocky  Mountains,  flows  eastward  apd 
then  southeastward,  and  enters  Marias  River  near  the  town  of  Cutbank. 

The  gaging  station  was  established  August  4,  1905.  It  is  located  in  the  gorge  ju0* 
below  the  steel-trestle  bridge  of  the  Great  Northern  Railway,  three-fourths  of  a  mile  wea* 
of  Cutbank. 

Except  for  a  slight  curve  just  above,  the  channel  is  straight  for  500  feet  or  more  above 
and  below  the  cable.  At  the  cable  support  the  right  bank  is  3  feet  higher  than  the  left, 
which  might  overflow  at  the  highest  stages;  both  banks  are  free  from  brush  and  vegeta- 
tion. The  bed  of  the  stream  is  composed  of  gravel  with  an  occasional  bowlder,  and  the 
sides  are  of  sandy  soil.  Fairly  accurate  results  should  be  obtained,  though  the  current  is 
rather  swift  and  the  bottom  somewhat  rough.  Owing  to  the  distance  between  the  gage 
and  the  cable  the  slope  of  the  water  surface  at  the  two  points  is  probably  somewhat  different. 

Discharge  measurements  are  made  by  means  of  a  cable  with  tag  wire,  which  was  estab- 
lished ScptemlxT  18,  1905,  300  yards  Mow  the  gage.  The  initial  point  for  soundings  is 
on  the  tag  wire  5  feet  out  from  the  cable  support  on  the  left  bank. 

The  gage  is  read  twTice  each  day  by  Frank  Mason.  The  first  gage  was  a  rod  placed  or 
the  left  (east)  bank  of  the  creek  and  nailed  to  the  cribbing  at  the  intake  of  the  railroac 
pumping  plant.  This  was  replaced  August  31,  1905,  by  a  standard  chain  gage,  locatec 
on  the  left  bank  200  feet  below  the  rod  gage  and  made  to  read  the  same  as  the  latter.     T1m 
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horizontal  arm  is  graduated  from  1.5  feet  to  10  feet  and  is  supported  by  posts  set  in  the 

bank.    The  distance  from  the  center  of  the  standard  gage  pulley  to  the  zero  of  the  gage  scale 

is  4.98  feet.    The  length  of  the  chain  is  17.35  feet.    The  gage  is  referred  to  bench  marks 

as  follows:  (1)  A  black  cross  painted  on  the  southwest  corner  of  the  yellow  sandstone 

block  at  the  foot  of  the  bedplate  on  the  top  of  the  upstream  masonry  pier  nearest  the  water's 

edge  at  the  left  bank,  of  the  Great  Northern  Railway  steel-trestle  bridge  over  the  creek; 

elevation,  16.64  feet.     (2)  A  cross  chiseled  on  the  highest  point  of  a  large  outcropping  rock 

at  the  southeast  corner  of  Frank  Mason's  house,  75  feet  north  of  the  gage;  elevation,  15.11 

feet.    (3)  A  railroad  spike  driven  in  the  north  side  of  the  rear  post  of  the  gage  2  feet  above 

ground;  elevation,  11.04  feet.    Elevations  are  above  the  datum  of  the  gage. 

Discharge  measurements  ofCutbank  Creek  at  Citibank,  Mont.,  in  1905. 


Date. 


Hydrographer. 


i 

August  31 i  W.  B.  Freeman 

September 27.. j  H.M.Morse 

October  19 '  Freeman  and  Morse 

November  19 . . '  W.  B.  Freeman 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per 
tec. 

Feet. 

Sec.-ft. 

31 

18 

1.24 

2.81 

22 

26 

12 

1.04 

2.77 

12 

48 

44 

1.33 

3.30 

58 

42 

22 

2.14 

3.11 

47 

Daily  gage  height,  in  feet,  ofCutbank  Creek  at  Citibank,  Mont.,  for  1905. 


Dmy. 

1  Aug,  |  Sept. 

Oct, 

NOV, 

Dec- 

Day. 

Aug. 

Sept. 

Oct, 

Nov. 

iv.-. 

1... 

: 
1  2,8 

2,85 
2.9 
2.8 

2,85 
3.15 
3.0 
3.5 
3.5 
3.4 
3.4 
3,4 
3.3 
3.3 
3,3 

3.2 

3,3 

3.25 

3.2 

3,2 

3.25 

3.25 

3.2 

3.2 

3.2 

3.2 

3,15 

3,t 

3.1 

3.1 

3.' 

3. 

2.4 

2.15 

2,53 

3,35 

3-9 

2.8 

J.S 

2.55 

-.95 

17  ....,,...,.....,. 

3,1 

3.] 
3,1 

a.o 

3.0 

2.8 

2.8 

2,8 

2,75 

2.7 

2.7 

1  ~ 

9  : 
2.7 

2.8 

2.8 
2.8 
2.85 


3.25 

:•;.! 
3,3 
3.25 
3.25 
"  2,5 
3  1 
2 

a  2 

3.25 
3.25 

3.3 
3. 3 
3.25 
3.2 

3.1 
3.1 
3,1 

3,1 

,11 
2,9 
3.fl 
3.115 
3.1 
2.95 
2.8 
2.  (» 
2.5 
2.5 


3.7 

£... 

m\    2.S 

lfl „„ 

3.7 

*..-. 

l    I  a.  a 

19 

3,75 

.      1 '     " 

<..... , 

29.  ................ . 

3.7 

t; 

i  3*3    ,  2% 

.'  3,3       2.8 

21. ...._........... 

3.55 

!.. 

22 

3.5 

7.. 

3  25  i  2  8 

i  23 

3.0 

3.4 

K. 

...   3,2      2.8 

21 

14 
2.9 
3.0 
2.9 
2.9 
2.8 
L'.rt 
2.R 

3. 35 

t.„ 

3.2      »,  75 

1 

1  25 

3.  45 

^... 

j  3. 1       2.7 

3.05 
1.0 

» 

3.  45 

IL„ 

3  25     2.7 

|» 

3.65 

12.  ♦ 

3,2      2,7 

4.0 
4.0 
3,9 
3.9 

1  28 

3.7 

«..* 

3.  ]5     2.7 

,  29... 

3.4 

u.._ 

..  3,1       2.7 

30.. .: 

3.3 

•.. 

3  1       2.7 

1  31 

3.4 

16 

3.1       2.7 

M 

1 

\ 
; 
i 

7 

*■ , . 

to,.,. 

ii 

'       12,.. 

w.... 

Note.— November  26  to 


December  31  readings  were  taken  through  a  >»ol*>  rnt  in  the  ice. 
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TETON*   KIVKIt  KKAIt  BELLKVIEW,  MONT. 

This  st  at  ion  was  established  November  215,  1904.  It  is  located  in  sec.  35,  T.  25  X..  R.  35 
W.f  Montana  prime  meridian,  almut  10  miles  above  Chotcau,  Mont.  Tlie  nearest  p*t- 
ofiice  is  Belleview,  Mont. 

The  channel  above  the  station  is  straight  for  about  200  feet  at  low  water,  but  at  h# 
water  the  river  curves  gradually  from  the  left;  below  the  station  the  channel  is  straight l« 
75  feet.  Both  banks  are  low  and  covered  with  thick  underbrush  and  a  few  scattered  trees- 
The  l>cd  of  the  stream  consists  of  coarse1  gravel  and  cobbtaUoncs  and  is  free  from  vegetation- 
A  bar  divides  the  channel  at  low  water.  The  current  is  swift  and  there  are  some  snuB 
rapids  down  the  stream. 

Discharge  measurements  arc  made  by  means  of  a  cable,  car,  and  tagged  wire  a  short  dis- 
tance upst  ream  from  t  he  gage.  The  init  ial  point  for  soundings  is  the  zero  of  the  tagged  wire 
at  the  left  bank. 

The  gage  is  read  daily  by  Julius  Bjornstad,  who  lives  near.  The  first  gage  was  spiked  to 
a  post  on  the  left  bank,  alxmt  40  feet  above  the  head  of  Kroff's  irrigation  ditch.  March  9 
1905,  it  was  moved  by  the  oKserver  250  feet  upstream  on  account  of  the  dam  erected  at  th* 
head  of  the  ditch  l>clow.  There  is  no  connection  l>et  ween  the  gage  readings  before  and  aftei 
that  date,  probably  on  account  of  the  difference  in  slope  of  the  water  surface  at  the  tw< 
points.  May  S,  1905,  the  gage,  which  is  a  rod,  was  referred  to  the  bench  marks,  and  it  vai 
found  that  the  datum  had  l>een  raised  0.7N  foot  in  moving,  while  the  difference  in  the  levei 
of  the  water  surface  at  the  old  and  new  locations  was  but  0.10  foot.  The  gage  datum  wa= 
then  lowered  0.20  foot,  and  it  is  now  0.5K  foot  above  the  original  datum.  The  gage  i5 
referred  to  l>ench  marks  as  follows:  {])  A  nail  in  a  10-inch  cottonwood  tree  8  feet  westoi 
the  road  and  50  feet  from  the  left  bank  of  the  river:  elevation,  4.85  feet.  (2)  A  nail  in  * 
5-inch  cottonwood  tree  2  feet  east  of  the  road  and  50  feet  from  the  left  bank:  elevation. 
•1.45  feet.  (3)  A  nail  in  a  20-inch  cottonwood  tree  serving  «*  »  post  in  Bjorastad's sm»l' 
corral:  elevation,  2.51  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in\V»t** 
Supply  Paper  No.  130  «>f  the  Tinted  States  Geological  Survey,  pages  93-94. 

DMtartjt  mrti#urrmt  nt*  of  Trton  Hirer  mm  fitJItrietc,  Mont.,  in  1905. 


ii    i      ...     i    ..  u-whi.     Area  of       Moan     ,     (Jagc  P»- 

lIy«lr..gru|il«.T.  Width.    S(l(.li<m      v^.jty.  |   heif$t.   I  chargC 


Ft*  I.  Si/.  It. 

MayS Stockman  and  Porter 3*  3* 

October  V2 \  (Gordon  Edsmi .    :W 

XovoiiiIht  4  . . . ' do M\  '  37 


r.  per 
sec. 

Feet. 

See,fi 

1.41  i 

0.40 

l.tti  | 

.39 

1.3*  i 

1 

.38 
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Laxly  gage  height,  in  feet,  of  Teton  River  near  Belleview,  Mont.,  for  1905. 


1  Jan. 

Feb.  i 

l 

1 
Mar. 

1 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

.'■       0.4 

0.3  ! 

0.15  | 

0.35 

0.4 

1.3 

1.2 

0.65 

0.4 

0.o5 

0.25 

.4 

.3, 

.2 

.3 

.45 

1.55 

1.2 

0.5 

.4 

.25 

.25 

4 

.3 

.2    1 

.3 

.4 

1.85 

1.2 

.7 

.5 

•■» 

.25 

.15 

.4 

.31 

.15  | 

.35 

•* 

1.8 

1.2 

.7 

.35 

.4 

) 

.4 

.3  1 

.15  , 

.35 

.4 

1.8 

1.15 

.7 

.4 

.35 

.0 

J         .4 

•3| 

.15  ' 

.25 

.4 

2.0 

1.1 

.6 

.55 

.4 

.35 

.0 

.4 

.3  ' 

.15  | 

.35 

.4 

2.2 

1.1 

.65 

.45 

.4 

.35 

.0 

.4 

.3 

.15 

.35 

.4 

2.2 

1.1 

.6 

.45 

.4 

.25 

.0 

.4 

•3| 

.35  l 

.3 

.5 

2.2 

1.0 

.6 

.45 

.4 

..15 

xs 

1 

.3' 
.3  \ 
.3  i 
.3 
.3 

.3' 

.35  , 
.35 
.35| 
.35  j 
.35 
.35  ! 

.25 
.25 
.25 
.3 

:l 

.6 
.6 
.6 
.6 
.6 
.55 

2.0 
1.8 
1.7 
1.7 
1.6 
1.45 

1.0 

1.0 

1.0 

1.0 
.95 
.9 

.6 
.55 
.6 
.6 
.6 
.6 

.4 
.4 
.4 
.4 
.4 
■* 

.4 

•4 

.45 

.5 

.45 

.45 

.25 
.35 
.35 
.35 
.35 
.35 

.15 

! 

.1 

.1 

.1 

! 

.1 

J.       -4 

.1 

J        .4 

.3 

.35, 

.3 

.55 

1.4 

.9 

.4 

.45 

.25 

.05 

-1        -3 

■3) 

.35 

.3 

.65 

1.4 

.85 

•< 

.45 

.35 

.05 

.3 

.3 

.35  » 

.3 

.7 

1.3 

-8 

.5 

.4 

.45 

.35 

.05 

....... 

J        .3 

.3 

.35  | 

.3 

.8 

1.2 

.8 

.5 

.4 

.3 

.35 

.05 

J        .3 

.3 

.35  i 

.3 

.85 

1.15 

.75 

.5 

.4 

.35 

.35 

.05 

.;       .3 

.3 

.35  1 

.3 

1.0 

1.1 

.75 



.4 

.35 

.3 

.05 

.3 

.3 

.3    , 

.3 

1.05 

1.15 

.8 

.4 

.35 

'  .3 

.05 

.3 
.3 
.3 
.3 

.3    1 
.3    i 
.3 
.3     | 

.3 
.3 
.3 
.4 

1.0 
.95 
.95 
.9 

1.2 
1.15 
1.15 
1.2 

7 

.75 
.7 

.  7 

....... 

.5 
.5 

.4 

.35 
.35 

.35 
.35 
.35 
.4 

.3 
.3 
.3 
.3 

.4 

; 

.C5 

.(.5 

.3 

.(5 

.3 

.3' 

.3 

.4 

.9 

1.15 

.  7 

.4 

.4 

2. 3 

.0 

.3 

.1 

.3 

.4 

.9 

1. 15 

.  7 

.5 

.1 

.4 

.  25 

.0 

.3 

.3 

.4 

.95 

1.15 

.7 

.4 

.4 

">5 

.0 

.3 
.3 

.  .'.'5 
.35 

1 

.4 

1.0 
l.l 

1.1 

'7 

.4 

.25 
.4 

...;* 

.0 
.0 

-Readings  from  March  9  to  December  31  rlave  t  ecn  referred  to  the  datum  of  Mav  8.  1905.  The 
prior  to  March  9  refer  to  a  different  datum,  there  neing  no  connection  with  the  later  readings, 
partly  frozen  January  1-22,  inclusive;  readings  to  the  surface  of  the  ice  Januarv  20  to  February 
sive.    River  open  after  February  28.     River  blocked  with  ice  November  27  ami  December  23.  " 

TETON   RIVEK    NEAR  <  HOTEAl,  MONT. 

station  was  established  November  30,  1904.  It  is  located  at  the  highway  bridge  on 
1  from  Choteau  to  Augusta,  Mont.,  and  is  about  1^  miles  from  the  town  of  Choteau. 
'hannel  is  straight  for  about  200  feet  above  the  station;  below  it  curves  slightly  to 
t.  The  right  bank  is  high;  the  left  is  low  and  is  subject  to  overflow  at  high  stages. 
1  of  the  stream  is  covered  with  rocks  and  coarse  gravd  and  is  free  from  vegetation, 
rent  is  swift. 

arge  measurements  are  made  from  the  upstream  side  of  the  bridge,  which  is  a  wooden 
v  resting  on  pile  l>ents.     The  initial  point  for  soundings  is  at  the  left  side  of  the 


jage  is  read  occasionally  by  J.  \Y.  Shields,  a  surveyor,  who  performs  this  service 
usly.  The  original  chain  gage  was  fastened  to  the  upstream  hand  rail  of  the  bridge, 
s  replaced  May  9,  1905,  by  a  standard  chain  gage,  fastened  to  the  floor  of  the  bridge 
*  former  gage,  the  same  datum  being  maintained;  the  chain  length  is  12.33  feet, 
e  is  referred  to  bench  marks  as  follows:  (1 )  A  nail  in  a  3-inch  plank  just  back  of  the 
im  at  the  west  end  of  the  bridge:  elevation  al>ove  zero  of  gage,  9.08  feet.     (2)  A 
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Daily  gage  height,  in  feet,  of  South  Fork  of  Milk  River  near  Browning,  Mont.,  for  1905. 


Day. 


Apr.   I  May. 


1 

o                                                                                                                       ' 

a ' ' 

4 

a 

s 

9 

10 

11 

i 
13 

11 ' 

15.                           

16 

17 

18 ' 

20 

21 

24 

2f> 

•>7 

2x a.fi    '. 

a.  ."> 

an 

_ a  .."> 

ai 

June. 


3.  A 

3.4 

3.5 

3.4 

3.5 

3.5 

3.5 

3.5 

3.5 

3.4 

3.5 

3.5 

3.5 

3.5 

3.4 

3.55 

3.5 

3.5 

3.7 

3.5 

3. 7. 

3.5 

3.7 

3.5 

a.  7 

3.4 

3.75 

3.4 

3.7 

3.4 

3. 05 

3.5 

3.6 

3.5 

a.« 

3.5 

3.6 

3.45 

a.  6 

3.6 

3. 75 

'3.6 

3.8 

3.6 

3.75 

3.6 

3.65 

3.6 

3.« 

3.05 

3. 55 

4.0 

a.  5 

4.2 

a.  5 

3.85 

3.5 

3.75 

3.  r> 

3.55 

3.5 

July. 

Aug. 

Sept.  1 

Oct    ] 

3.55 

3.4 

2.85, 

111  ] 

3.55 

3.4 

2.85 

3.11 

3.6 

3.4 

2.8   ' 

3.1S 

3.6 

3.3 

2.8    , 

3.15 

3.5 

3.25 

3.0 

12 

3.5 

3.2 

3.0 

12 

3.4 

3.2    . 

3.0 

IS 

3.4 

3.1     , 

3.0 

1* 

3. 35 

3.1     | 

2.9 

IS 

3.35 

3.1     , 

2.95 

13 

3.3 

3.1     1 

3.0 

IS 

3.2 

3.0    ! 

2.9M 

IS 

3.2 

3.0    1 

3.0 

12 

3.2 

3.0    ' 

3.0 

IS 

3.2 

3.0    ' 

2.9 

13 

3.2 

3.0    , 

2.9 

ia 

3.2 

3.0 

2.9 

la 

3.2 

2.95  j 

2.9 



3.2 

2.9    i 

2.9 



3.15 

2.9    ! 

2.9 



3.1 

2.85 

2.9 

3.1 

2.8    J 

2.8 



3.1 

2.8    , 

2.8 



3.1 

2.8  ; 

2.8 



3.1 

2.8    . 

2.8 



3.2 

2.8    ' 

2.8 



3.3 

2.8    ' 

2.82 



3.3 

2.8    J 

3.0 



3.4 

2.8    i 

3.08 



3.45 

2.8    ' 

3.1 



3  4 

2.82  ' 

...• 

_ 

Notk.    Creek  frozen  over  October  IS. 


Kxt'unatid  monthly  diwhanje  of  South  Fork  of  Milk  Hirtr  mar  Brovming,  Mont.,  for  1905. 


Month. 


Discharge  in  second -feet. 


,  Maximum.   Minimum. 


May 

June 

.Inly 

August 

September... 
October  1-17. 


Mean. 


'    Total  in 
,  acre-feet. 


7S 

30 

51 

3,11? 

HI 

30 

49      ' 

2,916 

51  ' 

<> 

24      | 

1,445 

30 

2 

8.5  ; 

523 

9  i 

o 

4.4 

262 

23  • 

12 

17      , 

587 

The  period  . 


S,K50 


Note.  -These  estimates  are.  only  a  rough  approximation. 
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the  international  boundary;  it  then  turns  to  the  southeast,  passes  across  the  northern  part 
of  Montana,  and  empties  into  the  Missouri. 

The  valley  through  which  Milk  River  flows  is  broad  and  contains  many  thousand  acres 
of  irrigable  land.  The  summer  flow  of  the  stream  is  not  sufficient  for  the  irrigation  of  any 
considerable  part  of  this  area,  and  it  has  been  proposed  to  augment  the  supply  by  turning 
into  the  headwaters  of  Milk  River  the  abundant  waters  of  the  St.  Mary  basin,  which  lies 
immediately  adjacent  to  the  sources  of  the  Milk. 

Information  in  regard  to  the  basin  is  contained  in  the  Annual  Reports  of  the  Reclamation 
Service  and  in  the  following  publications  of  the  United  States  Geological  Survey  (Anu  = 
Annual  Report:  WS= Water-Supply  Paper): 

Description:  Ann  19,  iv,  pp  286-287;  21,  iv,  p  188;  22,  iv,  pp  271-273;  22,  iv,  pp  287-288. 
Irrigation  surveys:  Ann  13.  iii,  pp  62-63. 
Seepage  measurements:  WS  130,  pp  102-103. 

*  SOUTH  FORK  OF  MILK  RIVER  NEAR  BROWNING,  MONT. 

This  station  was  established  April  28,  1905.  It  is  located  at  CrofT's  ranch,  about  40  miles 
northeast  of  Browning,  Mont. 

The  channel  is  straight  for  about  100  yards  above  and  below  the  station.  Both  banks 
are  composed  of  gravel,  and  the  right  bank  is  liable  to  overflow  at  extreme  high  water.  The 
bed  of  the  stream  is  made  up  of  rocks  from  6  to  18  inches  in  diameter,  is  free  from  vegetation, 
and  is  fairly  permanent.  There  is  but  one  channel  at  all  stages.  The  current  is  sluggish  at 
the  wading  section  and  swift  about  200  feet  above.  The  depth  at  ordinary  stages  is  about  2 
feet. 

High-water  discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire 
about  200  feet  above  the  gage.  The  initial  point  for  soundings  is  the  first  marker  on  the 
tagged  wire  at  the  left  bank.  Low-water  measurements  are  made  by  wading  between  the 
gage  and  the  cable. 

Tliegage,  which  was  observed'twice  daily  by  R.  J.  Croff,  was  originally  a  temporary  rod 
installed  on  the  left  bank  200  yards  from  the  observer's  house.  This  was  replaced  May  8, 
1905,  by  a  standard  chain  gage,  located  at  the  same  place  and  fastened  to  supports  in  the 
jeft  bank.  The  length  of  the  chain  is  13.66  feet.  The  gage  is  referred  to  bench  marks  as 
follows:  (I)  A  stake  driven  into  the  bank  above  the  gage;  elevation,  8.00  feet.  (2)  A  nail 
driven  into  the  southeast  corner  of  the  log  hen  house  belowing  to  Mr.  Croff;  elevation,  12.80 
feet.   Elevations  are  above  the  datum  of  the  gage. 

Discharge  measurements  of  South  Fork  of  Milk  River  near  Browning,  Mont.,  in  1905. 


Date. 

Hydrographer. 

Width. 

A  rca  of 
section. 

Mean 
velocity. 

Gago     |      PiB- 
heignt.      charge. 

April  28 

• 
Stockman  and  Morse 

Feet. 
45 

Sq.  ft. 
55 
54 

7 

Ft.  per 
sec. 

0.93 

.78 

1    X*t 

! 

Feet,     j   Sec. -ft. 
3.60  1                51 

%28 

July  21.. 

11  M.Morse 

do 

46 
14 

3.52                  42 

3  13  1                10 

August  30 

C.C.Babb 

2.80                 °2 

- 

1             1                 1 

»  Estimated. 
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Daily  gage  height,  in  feet,  of  South  Fork  of  Milk  River  near  Browning,  Mont.,  for  1905. 


Day. 


1 

1                               1 

2 1 1 

3 ' | 

4 1 ' 

6 ' ' 

8 ' 

9 

10 

11 

12 

13.      .              .           1 

11 

1 
15 i 

16       ! 

17 ! 

18 

19 ; 

I 
20 

21 , 

22 ; ' 

23 , ! 

24 ! 

25 i 

20 ! 

27 . .  -i 

28 

1 

i      3. 6    i 

29 

i      3.55  | 

30 

I      3.5     1 

31 1 1 

Apr.       May. 


3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.4 

3.5 

3.7 

3. 7. 

3.7 

3.7 

3.75  ' 

3.7 

3.05  ' 

3.6  j 
3.6 
3.6  I 
3.6  I 
3.75  j 
3.8    j 

3.7. ; 

3.65  ' 
3.6    ! 
3.55 
3.5 
3.5 
3.5 
3. 15  I 
3.5 


June.  I  July. 


3.4 
3.4 
3.5 
3.5 
3.4 
3.5 
3.5 
3.55 
3.5 
3.5 
3.5 
3.5 
3.4 
3.4 
3.4 
3.5 
3.5 
3.5 
3.45 
3.6 
'3.6 
3.6 
3.6 
3.6 
3.65 
4.0 
4.2 
3.85 
3.75 
3.55 


Aug. 


3.55 
3.55  j 
3.6 
3.6 
3.5    j 
3.5    j 
3.4     I 
3.4    I 
3.35  1 
3.35  ' 
3.3    ' 
3.2 
3.2    I 
3.2    | 
3.2    I 
3.2    | 
3.2    j 
3.2    | 
3.2    I 
3.15  | 
3.1     ! 
3.1 
3.1 
3.1 
3.1 
3.2 
3.3 
3.3 
3.4 
3.45 
3.4 


3.4 

3.4 

3.4 

3.3 

3.25 

3.2 

3.2 

3.1 

3.1 

3.1 

3.1 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.95 

2.9 

2.9 

2.85 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.82 


Sept.      Oct 


2.85 

2.85 

2.8 

2.8 

3.0 

3.0 

3.0 

3.0 

2.9 

2.95 

3.0 

2.98 

3.0 

,3.0 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.8 

2.8 

2.8 

2.8 

2.8 

2.82 

3.0 

3  08 

3.1 


i 


3.15 

3.U 

115 

3.15 

3.2 

3.2 

3.35 

3.28 

3.32 

3.3 

3.28 

3.25 

3.2 

3.25 

3.3 

3.32 

3.32 


Note.-  -Creek  frozen  over  October  18. 


Estimated  monthly  discharge  of  South  Fork  of  Milk  Ritvr  near  Browning,  Mont.,  for  1905. 


Month. 


May 

June 

July 

August 

Septcml>er 

October  1-17. 


The  period  . 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

78 

30 

51 

3,117 

144 

30 

49 

2.916 

51 

9 

24 

1,445 

30 

2 

8.5 

523 

9 

2 

4.4 

262 

23 

12 

17 

587 

8,85( 



Note.— These  estimates  are  only  a  rough  approximation. 
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MILK  RIVER  AT  HAVRE,  MONT. 

This  station  was  established  May  15,  1898.  It  is  located  at  the  highway  bridge  at  Havre, 
Aont. 

The  channel  is  straight  below  the  station  and  for  a  short  distance  above,  when  a  sharp 
curve  occurs.  Both  banks  are  high,  being  above  ordinary  floods,  and  are  slightly  wooded. 
The  bed  of  the  stream  is  liable  to  change  with  every  freshet.  The  current  is  sluggish  at  ordi- 
nary stages. 

Discharge  measurements  were  originally  made  by  means  of  a  cable  stretched  across  the 
river  not  far  from  the  highway  bridge.  November  4,  1902,  the  cable  was  taken  out,  and 
discharge  measurements  have  since  been  made  from  the  downstream  side  of  the  bridge  to 
vhich  the  gage  is  attached.  The  bridge  makes  an  angle  of  20°  with  the  normal  to  the  current 
at  the  measuring  section.  The  initial  point  for  soundings  is  marked  on  the  downstream 
guard  rail  at  the  right  bank. 

The  gage  is  read  daily  by  L.  H.  Ling,  the  United  States  Weather  Bureau  observer  at 
Havrp.  January  12,  1904,  the  old  wire  gage  was  replaced  by  a  standard  chain  gage,  which 
was  made  to  read  the  same  as  the  old  gage,  and  was  located  on  the  downstream  side  of  the 
bridge.  The  length  of  the  chain  is  25.21  feet.  The  gage  pulley  is  located  at  a  point  which 
corresponds  to  a  reading  of  2.0  feet  on  the  scale.  The  gage  is  referred  to  bench  marks  us  fol- 
lows: (1)  The  top  of  the  highest  bolt  securing  the  bedplate  to  cement  on  top  of  the  south- 
west pier  of  the  bridge;  elevation,  2,486.51  feet  above  datum.  (2)  A  20-penny  nail  in  a  Cot- 
tonwood tree  100  feet  southwest  of  the  southwest  pier  of  the  bridge;  elevation,  2,477.44 
feet  above  datum.  (3)  A  standard  United  States  Geological  Survey  tablet  in  the  stone  pier 
of  a  column  supporting  the  Great  Northern  Railway  water  tank,  one-half  mile  southeast  of 
the  gage  and  near  the  roundhouse;  elevation,  2,482.46  feet.  The  elevation  of  the  zero  of  the 
gage  is  2,461 .25  feet  above  datum.  The  datum  used  in  the  establishment  of  the  lx»nch 
marks  is  that  of  the  city  of  Havre,  deduced  from  a  temporary  bench  mark  of  the  United 
States  Geological  Survey,  which  has  since  been  destroyed. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann— Annual  Report;  WS=Water-Supply  Paper): 


Description:  Ann  31).  iv.  p  245;  WS  27,  pp  08-69:  37,  p  209:  49,  p  267;  66,  pp  15-16;  84,  p  28;  99,  pp  108-109; 
HO.pp  95-96. 

Discharge:  WS  27,  p  75;  37,  p  209;  49,  p  267;  66,  p  16;  84,  p  29;  99,  pp  109-110;  130,  p  96. 

Discharge,  monthly:  Ann  20,  iv,  p  245;  21.  iv,  p  189;  22,  iv,  p  288;  WS  75,  p  122;  84,  p  31;  99,  p  111;  130, 
P*. 

Dischargp.  yearly:  Ann  20,  iv,  p  53. 

G»gp heights:  WS  27,  p  72;  37,  p  210;  49,  p  267;  66,  p  16;  84,  p.  30;  99,  p  110;  130,  pp  96  97. 

Hjdrographs:  Ann  20,  iv,  p  246;  21,  iv,  p  189;  22.  iv,  p  288. 

Rating  table*:  WS  27,  p  76;  39,  p  447;  52.  p  516:  66,  p.  170;  84,  pp  30-31;  99,  pill;  130,  p  97. 

Discharge  measurement*  of  Milk  River  at  Flame,  Mont.,  in  PM)?>. 


Datf. 


April7.. 

Jkj-2... 

May  6... 

Junto... 
July  1I«.. 
July  31 . . . 
August  1 . 


Hydrographer. 


L.  R.  Stockman . 

II.  M.  Morse 

do 

do 

W.  B.  Freeman . 

H.  M.  Morse 

do 


Width. 

Area  of 
section. 

Fert. 
74 

Sq.ft. 
45 

86 

67 

85 

58 

77 

43 

39 

22 

82 

83 

75 

71 

Mean     i 
velocity. 


Ft.  prr 

src.       I 
1.09 
1.27  ! 
1.22  | 
1.04  ' 

.76 
1.36  ' 

.78  , 


(Jago  Dis- 

herit,     charge. 


Fret.      !    Sfc.-ft. 
3.30  • 
3.85  ' 
3.5» 
3.44 


19 

85 

71 
15 
17 

113 


a  Made  by  wading. 


60 


STREAM   MEASUREMENTS   IN   1906,  PART   VIII. 


Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Rf 
of  the  United  States  Geological  Survey: 


Description:  84,  pp  26-27;  99,  p  103;  130,  pp  S 
Discharge:  84,  p  27;  99,  p  104;  130,  p  99. 
Discharge,  monthly:  84,  p  28;  99,  p  106;  130,  p  102. 
Gage  heights:  84,  p  27;  99,  pp  104-105;  130,  p  100. 
Rating  tables:  84,  p  28;  99,  p  105;  130,  p  101. 

Discharge  measurements  of  Milk  Ritw  at  Malta,  Mont.,  in  1905. 


Date. 


Hydrographer. 


May  11 |  II.  M.Morse 

June  28 |  C.  T.  Prall 

July  24 '  W.  B.  Freeman. 

July  29 ! do 

August  26 do 

August  26 do 


w,HtK    Area  of       Mean         Oa 
wiain-  seotlon.    velocity,    height,     cl 


Feet. 
20 
69 


Sq.ft. 
8.9 
56 


28 
2.6 
2.4 


Ft.  per 
tee. 

0.52 

.94 


1.45 
.88 
.78 


Feet. 

0.73 

1.25 

.80 

1.19 

.72 

.71 


a  Estimated. 


Daily  gage  height,  in  feet,  of  Milk  River  at  Malta,  Mont.,  for  1905. 


Day. 


10. 

11. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
10. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 


Jan. 

1.1 
1.1 
1.1 
1.1  j 

1.1  I 

SI 

li  i 

i.i  i 

i.i  j 

1.1 
l.l 
l.l 
l.l 
l.l 

1.1  i 

i.i  i 

i.i ' 

i.i 

i.i 

i.i 

i.i 

i.i 

i.i 

i.i 


Feb. 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.2 
1.3 
1.3 
1.2 
1.7 
1.7 


Mar. 

2.2 
2.2 
2.4 
2.4 
2.6 
2.8 
2.5 
2.3 
2.1 
2.5 
2.0 
2.1 
2.0 
2.0 
2.0 
1.9 
1.9 
2.0 
2.1 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.5 
1.4 
1.4 
1.3 
1.3 
1.1 


Apr. 

1.1 
1.1 
1.1 
1.0 
1.1 
1.1 
1.0 
.9 
.9 
.8 
.8 
.7 
.7 
.7 


May. 


0.6 
.6 
.6 


June. 


.8 

.8 

.8 

.9 
1.0 
1.0  | 
1.0 
1.0 


1.0 

.9 

.8 

.9 

.9 

.9 

.9 

.9 

1.0 

1.1 

1.1 

1.1 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

.9 

.8 

1.0 

1.3 

1.3 

1.9 


July,  j   Aug. 

1 


1.95 

1.45 

1.05 

.95 

.95 

.95 

.85 

.85 

1.05 

1.65 

1.45 

1.15 

1.65 

1.45 

1.15 

1.05 

1.05 

1.05 

1.05 

1.05 

.95 

.95 

.95< 

.85 

.85 

.85 

1.05 

1.05 

1.25 

1.15 

3.05 


2.95  ! 
2.75  ' 
2.25  I 
1.05  . 
1.95  i 
1.75 
1.55 
1.35  ! 
1.45 
1.45  ! 
1.45  I 


1.25  | 
1.25 

l»  ;. 

1.15  '. 
L»|. 
1.05  !. 
1.05  '. 
1.05!. 

.75  I. 

.75  !. 

.75  I. 

.75  I 

.65  1. 

■-!• 

.65  ,. 

.65  j. 
.65  .. 
.&5  i. 

.55  I. 
.55' 


«  River  dry  remainder  of  year. 
NoTE.-Ice  conditions  January  1  to  March  3. 
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vtion  rating  table  for  Milk  River  at  Malta,  Mont.,  from  January  1  to  December  31,  1905 


Gage 

!   height. 

Discharge. 
Sec.-ft. 

Gaffe 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

0.70 

1 

1.40 

74 

2.10 

294 

2.80 

618 

.80 

6 

1.50 

96 

2.20 

336 

2.90 

670 

.90 

12 

1.60   I 

122 

2.30 

380 

3.00 

722 

1.00 

19 

I        1.70 

151 

2.40 

424 

3.10 

778 

1.10 

29 

1.80 

183 

•2.50 

472 

1.20 

41 

1.90 

217 

2.60 

520 

1.30 

56 

,        2.00 

254 

2.70 

568 

["he  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge  measure- 
cits  made  during  1904-5.    It  is  well  defined  throughout;  above  2  feet  the  curve  is  the  same  as  for  1904. 

Estimated  monthly  discharge  of  Milk  River  at  Malta,  Mont.,  for  1905. 
[Drainage  area,  14,040  square  miles.] 


Month. 


Hilary., 
sbruaxy. 

arch 

pril 

ay 


Hy... 

ugust. 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean, 


618 
29 
19 
217 
750 
696 


a5 
«5 
258 
8 
34 
27 
65 
97 


Total  in 
acre-feet. 


307 
278 
15,860 
476 
2,091 
1,607 
2,828 
5,964 


29,410 


Run-off. 


St£?  DePthln 
^mT  *«*"• 


0.00036 
.00036 
.018 
.00057 
.0024 
.0019 
.0046 


0.00042 
.00037 
.021 
.00064 
.0028 
.0021 
.0053 
.0080 


a  Estimated  by  C.  C.  Babb. 
NORTH  FORK  OF  MILK  RIVER  NEAR  CHINOOK,  MONT. 

This  station  was  established  April  22,  1905.  It  is  located  at  Snedecor's  ranch,  about  4} 
riles  north  of  Chinook,  Mont. 

The  channel  is  straight  for  100  yards  above  and  below  the  station.  The  banks  are  com- 
osed  of  sandy  soil,  covered  with  brush  and  cotton  wood  trees;  they  are  high  and  do  not 
rerflow.  The  right  bank  has  a  slope  of  about  45°,  and  the  left  of  about  30°.  The  bed  of 
be  stream  is  of  sand,  with  a  little  vegetation  near  the  left  bank,  and  probably  shifts  slightly 
fter  the  highest  floods.     There  is  but  one  channel  at  all  stages  and  the  current  is  moderate. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire  just  above 
be  gage  or  by  wading  at  low  water.  The  initial  point  for  soundings  is  a  nail  driven  into 
le  end  of  one  of  the  timbers  supporting  the  cable  at  the  left  bank. 

The  gage,  which  is  read  once  each  day  by  Mrs.  R.  B.  Sncdecor,  is  an  inclined  rod,  which 
as  erected  May  22, 1905,  to  take  the  place  of  the  temporary  rod  gage  first  established.    The 
sw  gage  is  nailed  in  two  sections  to  posts  driven  into  the  left  bank.     The  gage  is  referred  to 
•nch-marks  as  follows:  (1)  A  spike  driven  in  a  post  just  east  of  the  gage;  elevation,  U.2G 
rt.     (2)  A  20-penny  spike  in  the  root  of  a  10-inch  cottonwood  tree  20  feet  east  of  t\ie  upper 
d  of  the  gage;  elevation,  13.92  feet.     (3)  A  20-penny  spike  driven  into  the   root  of  a 
nch  cottonwood  tree  40  feet  northeast  of  the  tree  to  which  the  east  end  of   t>Vk^  cable  is 
teoed;  elevation,  16.12  feet.    Elevations  are  above  the  datum  of  the  gage. 


STREAM   MEASUREMENTS   IN   1905,  PART   VIII. 
Discharge  measurement*  of  North  Fork  of  Milk  River  near  Chinook,  Mont., 


Date. 


H 


May  22. . . . 

June  2 

June  16... 

•July  3 

July  18«.. 

August  10« ' do 

August  23 i  C.  T.  Prall 


Hydrographer. 


M.Morse 

....do 

Stockman  and  Prall. 

Babband  Prall 

W.  B.  Freeman 


Width 


Feet. 
56 
32 
55 
55 
29 
25 


Area  of 
section. 


Sq.ft. 
37 
31 
35 
45 
19 
14 


Mean 
velocity. 


Ft.  per 
sec.     I 

0.95  j 

1.13  I 

.88 

1.49 

.49 

.80 


Feet. 
l.Ot 
1.05 
1.00 
1.35 
.73, 
.80  ' 
.55  I 


a  Wading.  &  Estimated. 

Daily  gage  height,  in  feet,  of  North  Fork  of  Milk  River  near  Chinook,  Mont.,  for  19 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

i 

1 

1.28 

1.3 

1.3 

1.25 

1.25 

1.25 

1.21 

1.2 

1.22 

1.25 

1.2 

1.18 

1.15 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.05 

1.08 

1.08 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.08 

1.12 

1.15 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

.95 

.9 

.9 

'  .9 

.9 

.95 

1.02 

1.0 

1.0 

.98 

.95 

1.02 

1.15 

1.15 

1.05 

1.05 

1.05 

1.05 

1.22 

1.22 

1.28 

1.3 

1.25 

1.32 

1.35 

1.32 

1.25 

1.18 

1.25 

1.15 

1.1 

.98 

.9 

.92 

.95 

.95 

.9 

.82 

.78 

.75 

.75 

.72 

.68 

.65 

.65 

.65 

.6 

2.7 

1.45 

1.35 

1.0 

1.5 

1.05 

0.92 
1.35 
1.05 
1.0 
1.5 
1.25 
.98 
.92 
.82 
.8 
.78 
.75 
.72 
.65 
.65 
.65 
.65 
.65 
.65 
.6 
.55 
.52 
.5 
.55 
.6 
.58 
.52 
.5 
.5 
.45 
.45 

0.45 
.45 
.43 
.35 
.35 
.32 
.3 
.3 
.25 
.25 
.25 

2 

3 

4 

5 ! 

6 1 

.1 

7 ' 

.1 

8 1 

.8 

9 1 

.» 

10 1 

.9 

11 i 

.i 

12 • 

.! 

13 1 

J 

14 1 

15 ' 

,6 1 

17 1 

18 ! 

19 ' 

< 

» I 

# 

J 

2! 

J 

22 

1.2 

1.2 

1.18 

1.15 

1.18 

1.22 

1.28 

1.28 

1.25 

.! 

23 

0.7 
.7 
.7 
.7 
.7 
.7 
.7 
.8 
.8 

! 

M 

.1 

5 

f 

} 

.1 

,fl 



1 

WE.— September  3  to  <  KJtober  22.  no  flow.    November  28  to  December  31,  frozen. 
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ion  r*M*mg  table  for  North  Fori  ofMUk  River  near  Chinook,  Mont.,  from  April  23  to  Decetnr 

her  31  j  1905. 


l*«iglt. 

1  Discharge. 

j  height. 

Discharge. 

Gage 
height. 

Discharge. ' 

Gage 
height. 

Discharge. 

1 

j      Sec.-ft. 
272 

1    z^^et. 

\          O.50 

Sec.-ft. 

!                1 

1     Feet. 

|        1.10 

8ec.-ft.     1 
43    | 

Feet. 
1       1.70 

Sec.-ft.     , 

127    1 

Feet. 
2.30 

\     .00 

\     ™ 

I             .80 

3 

j        1.20 

53    1 

1.80 

147    , 

2.40 

302 

!                  8 

|        1.30 

65 

1.90 

172    ' 

2.50 

1             332 

13 

|        1.40 

77    1 

2.00 

197 

2.60 

362 

\    .» 

i               23 

1        1.50 

«  1 

2.10 

222 

2.70 

j             392 

\        1.00 

33 

|        1.60 

1 

107 

2.20 

247    I 

i 

2.80 

|             422 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  eight  discharge  meas- 
urements made  during  1905.    It  is  poorly  denned  and  is  a  basis  for  only  a  rough  estimate. 

Estimated  monthly  discharge  of  North  Fork  of  Milk  River  near  Chinook,  Mont.,  for  1906. 

[Drainage  area,  1,422  square  miles.] 


Month. 


April22-30.  ... 

May 

June 

July 

August 

September 

October 

November  1-27. 


The  period. 


Discharge  in  second-feet. 


Maximum. 


63 
65 
65 
392 
92 
1 

13 
28 


Minimum. '    Mean. 


48  I 
38| 
23 
3  ' 

ll 

o  ; 
o  : 
13  I 


55 
48 
37 
48 
16 

0 

2.6 
21 


Run-off. 


Total  in 
acre-feet. 


Second-feet 


per  square 


Depth  in 
inches. 


I 


984 
2,933 
2,208 
2,927 

972 
0 

160 
1.119 


0.039 
.034 
.026 
.033 
.011 
.000 
.0018 
.015 


0.013 
.039 
.029 
.038 
.013 
.000 
.0021 
.015 


11,300 


BEAVER  CREEK  NEAR  A8IIFIELD,  MONT. 

Beaver  Creek  rises  in  the  Little  Rocky  Mountains,  flows  to  the  northeast  and  cast,  and 
entera  Milk  River  near  Hinsdale,  Mont. 

The  gaging  station  was  established  July  5,  1903,  at  bridge  No.  45.5  of  the  Great  Northern 
Railway,  one-half  mile  west  of  Ashfield,  Mont.  It  was  abandoned  December  31,  1903, 
hecause  the  results  were  affected  by  backwater  from  a  dam  erected  a  mile  below  about  a 
month  after  the  establishment  of  the  station.  A  new  station  was  established  at  a  point  2J 
miles  farther  upstream  and  beyond  the  influence  of  the  dam.  It  is  near  the  ranch  house  of 
R-  H.  Thomas,  about  18  miles  from  Malta  and  3  miles  south  of  Ashfield,  Mont.,  the  nearest 
Post-office. 

T^e  channel  is  straight  for  100  yards  above  and  below  the  cable.  Both  banks  are  high 
wd  covered  with  willows.  The  left  bank  is  steep  and  the  right  is  sloping.  The  bottom  of 
^  stream  is  of  mud.  There  is  but  one  channel  at  all  stages  and  the  flow  is  very  sluggish, 
the  velocity  being  comparatively  low  even  in  the  highest  floods.  The  stream  carries  little 
w»ter  except  at  the  time  of  spring  floods  or  heavy  rains,  and  during  the  summer  the  channel 
w  overgrown  with  weeds  and  willows,  which  have  to  be  cleared  out  occasionally. 

Discharge  measurements  are  made  from  a  cable  about  225  feet  above  the  gage.  The  cable 
b«  a  span  of  100  feet  between  supports,  and  a  tagged  wire  marked  at  5-foot  intervals  is 
stretched  above.  The  initial  point  for  soundings  is  a  nail  in  the  cable  support  at  the  left 
hank. 

The  gage,  which  is  read  daily  by  Mr.  Thomas,  is  an  inclined  plank  on  the  right  bank, 
securely  fastened  to  posts  set  in  the  ground  at  each  end,  and  has  a  vertical  extension,  which 
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gives  minus  readings  at  very  low  water.  Early  in  1905  the  gage  was  referred  ^^"^-a 
marks  and  was  found  to  have  settled,  so  that  the  zero  mark  on  the  gage  read  O-*^ 
high.  It  has  not  been  corrected.  The  gage  was  also  found  to  read  0.01  foot  t  c*^^  g 
foot  vertical.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  nail  driven  *-* 
top  of  a  2  by  4-inch  stake,  12  feet  south  of  the  gage;  elevation,  11.43  feet  above  gT^**^ 
(2)  The  top  of  a  railroad  spike  driven  in  the  northwest  corner  of  Mr.  Thomas's  hi  *^ 
above  ground;  elevation,  13.35  feet  above  gage  datum.  . 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply^ 
the  United  States  Geological  Survey : 

Description:  99,  p  100;  130,  pp  108-109. 
Discharge:  99,  p  100;  130,  p.  109. 
Discharge,  monthly,  130,  p  111. 
Qago  heights:  99,  p  101;  130,  p  110. 
Rating  table:  130,  p  110. 


Date. 


Discharge  measurements  of  Beaver  Creek  near  Ash  field,  Mont.,  in  1905. 

1  Hydrographer. 


Width. 


June  28 I  C.  T.  Prall 

July  29 W.  B.  Freeman. 

July  30 i do 

July  30 do. 


July  30. 


.do. 


I  Feet. 

.'         53 
.'  7 

J  20 

20 
.!  20 


Area  of 
section. 


Moan 
velocity. 


Sq.ft. 


Ft.  per 
sec. 
1.00 
1.42 
1.16 
1.15 
1.20  ' 


I 

Feet.    | 

4.55 

.17 

1.78  ' 

1.G9  ] 


<?J 


& 


I 


Daily  gage  height,  in  feet,  of  Beaver  Creek  near  Ashfield,  Mont.,  for  1905. 


1.. 

Day. 

Mar. 

June. 

2 ! 

3 ! 

4 1 

,5                        .   J 

6 1 

8 1 

9 1 

10 ' 



11 !........ 

12.. 
13 



2.0 
1.3 
1.15 

.9 

.7 

0.8 
1.2 

14 

1  ° 

15   .... 

14 

16 

1.8 

_ 

2.70 

2.1 

1.7 

1.3 

1.0 

.9 

.7 

.5 

.3 

.2 

.2 

.6 
1.0 
1.1 
1.0 

.8 


Aug.   !|  Day. 


2.9 
1.15 
1.15 

.95 
1.7 
1.55 

.9 

.3 

.2 

.1 

.0 

.0 

.1 

.15 

.2 


i|  17. 
,!  18. 
■I  19. 
''  20. 

;>- 

'■  22. 

23. 

1  24. 

'! 2r'- 

,,  26. 
27. 

.1  28. 
i1  29. 
''  30. 


Mar. 


0.6 
•5* 


June. 


July. 


I 


.2    i 

•i  ! 

.05  i 
-.1  I 
—.2    ' 

-! 

-.25  , 


I 


I 
Note.  -Creek  dry  for  missing  days. 


1.7 

0.6    L 

1.5 

.4    L. 

1.3 

.3    1.. 

1.1 

.2    !.. 

1.0 

.1    1.. 

.8 

.0     .. 

.8 

.0     .. 

1.1 

.o  L 

2.0 

.2  !.. 

2.5 

1.5    |.. 

2.3 

1.8    ',. 

4.6 

1.9    ;.. 

4.0 

.4     .. 

4.3 

1.92    .. 

3.1      .. 

MILK   RIVER   DRAINAGE    BASIN. 
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rtxiing  table  for  Beaver  Creek  near  Ashfield,  Mont.,  from  March  12  to  August  16, 1905. 


Gage 
i«*i«ht 

Discharge. 

heignt. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. ' 
8ec.-ft.     | 

Gage 
height. 

Discharge. 

Jf<€L 

FeeL 

Sec.Jt. 

Feet. 

Sec.-ft. 

O.00 

1                 4     ' 

1.00 

22 

,        2.00 

54 

3.00 

94 

CIO 

5 

1.10 

25 

2.10 

58     ' 

3.20 

102 

O.20 

!              6    | 

1.20 

28 

1        2.20 

62     !| 

3.40 

110 

O.30 

1     "           7 

1.30 

31 

2.30 

66     1, 

3.60 

120 

O.40 

1                9 

1.40 

34 

i        2.40 

70    !: 

3.80 

130 

O.50 

1.50 

37 

2.50 

74     ' 

4.00 

140 

O.60 

1              13    ' 

1.60 

40 

2.60 

78    I, 

4.20 

150 

O.70 

1               15 

1.70 

43 

2.70 

82    ,. 

4.40 

160 

O.80 

1               17 

1        1.80 

46 

2.80 

86 

4.60 

170 

0.90 

1                W 

1.90 

50 

:        2.90 

90    J 

above  table  is  applicable  only  for  open-channel  conditions.  1 1  is  based  on  five  discharge  measure- 
made  during  1905.  It  is  fairly  well  defined  between  gage  heightsO  and  2  feet,  and  has  been  extended 
A  these  limits,  being  based  on  one  measurement  at  4.55  feet. 

Estimated  monthly  discharge  of  Beaver  Creek  near  Ashfield,  Mont.,  for  1906. 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum, 

Minimum.  1    Mean. 

acre-feet. 

«b.... 

54 

n 

7.2 
34.3 
24.1 

inn 

428 

».... 

170  |                  0 
98  |                   4 
90                     0 

2,041 
1  '82 

ly 

igust 

615 

Theperiod... 

!                     I 

4,566 

1 

BEAVER  CREEK  OVERFLOW  NEAR  BOWDOIN,  MONT. 

fliis  station  was  established  June  29,  1903.  It  is  located  on  an  overflow  channel  of 
*?erCreek,  about  4  miles  southeast  of  the  Great  Northern  Railway  section  house  at  Bow- 
tQ,  Mont.,  and  is  best  reached  by  team  from  Malta,  Mont.,  14  miles  distant.  The  water 
'ply  is  derived  partly  from  the  natural  drainage  of  irrigated  lands  and  partly  from  water 
sted  over  the  spillway  at  a  dam  on  Beaver  Creek  above. 

Hie  channel  is  straight  for  200  feet  above  and  100  feet  below  the  station.  During  extreme 
*k  both  banks  are  submerged  and  the  whole  valley  is  covered  with  water.  The  bed  of 
stream  at  the  station  forms  a  small  bar,  covered  with  weeds  and  swamp  grass.  The 
rent  is  sluggish,  and  measurements  are  affected  by  a  check  which  is  frequently  erected  at 
gates  of  a  lateral  about  1  mile  below. 

discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire,  and  also  by 
Jing.  The  initial  point  for  soundings  is  the  east  side  of  a  post  on  the  west  or  left  bank. 
"he  gage  is  read  daily  by  John  Turmell,  who  lives  about  300  yards  distant.  It  is  a  ver- 
Iboard  nailed  toa  cottonwood  tree  on  the  right  bank  about  100  feet  above  the  cable.  All 
old  bench  marks  have  been  destroyed,  but  the  zero  of  the  gage  is  at  an  elevation  of 
fr.84  feet  above  sea  level,  as  determined  from  the  datum  bench  mark  at  the  Malta  school 
*.  Tills  is  based  on  the  elevation  of  the  rail  in  front  of  the  Great  Northern  Railway- 
ion  at  Malta,  Mont.  September  15, 1905,  two  new  bench  marks  were  established  from 
gage  on  the  assumption  that  the  readings  were  at  that  time  correct .  These  bench  marks 
as  follows:  (3)  The  head  of  a  railroad  spike  driven  vertically  in  a  projecting  log  at  the 
hwest  corner  of  Mr.  Turmell's  house,  800  feet  southwest  of  the  gage;  elevation,  21 .44  feet 
re  gage  zero.  (4)  The  head  of  a  20-penny  spike  driven  horizontally  in  the  northwest 
erof  Mr.  Turmell's  house,  2  feet  above  the  ground;  elevation,  19.48  feet  above  gage  zero. 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Ptpn| 
of  the  United  States  Geological  Survey: 

Description:  99,  pp  101-102;  130,  p  111. 
Discharge:  99,  p  102:  130,  p  112. 
Discharge,  daily:  130,  p  112. 
Discharge,  monthly:  130.  p  113. 
Gage  heights:  99,  pp  102-103;  130,  p  112. 

Discharge  measurements  of  Beaver  Creek  overflow  near  Bowdoin,  Mont.,  in  1906. 


Date. 


June  28... 
July  30  a. 


Hydrogiupher. 


C.  T.  Prall 

W.  B.  Freeman. 


Width. 


Feet. 
89 
56 


Area  of 
section. 


Sq.ft. 
215 

77 


Mean 
velocity. 


Gage 
height. 


I     Dto. 


Ft.  per 
sec. 

0.55 

.2 


Feet. 
6.4 
4.8 


8ecjL  I 
UII 
H 


o  Float  measurement. 


Daily  gage  heights,  in  feet,  and  discharge ,  in  second-feet,  of  Beaver  Creek  overflow  n*\ 

Bowdoin,  Mont.,  for  1905. 


March.        1 

(Jage  |    I  Ma-    ! 
height.!  charge., 

I 

June. 

July. 

August        ' 

Day. 

(Jage  |    Dis- 
height.j  charge. 

Gage 
height. 

Dis- 
charge. 

Gage  ■  Dsv 
heignt.|cban».  ' 

j 

i 

4.8 
4.9 
4.8 
4.7 
4.6 
4.4 
4.3 
4.1 
4.0 
4.0 
3.9 
3.8 
3.8 
3.7 
3.7 
3.6 
3.6 

16 
19 
16 
13 
11 

6 

: 

3 

2 
2 
2 
2 
2 
1 
1 

«        r 

2 

1              •              i 

4.2 
4.1 
4.0 
3.9 
3.8 
3.7 

S 

3 

5.4  j          43  ; 
5.3    1          37  ■ 
5.15  j          29  | 
4.85  j          18  i 
4.85  1          18  ! 

4.05  |            4 
1 

; 

« 

4 

■ 

t 

5 

! 

t 

6 

1 

6.65  i        138 

5.0    \         23 

4.4  |            7 
4.3    '            6 
4.3    |           6 

5.3  \          37 
5.0    ■          23 
6.7    !        143 

5.0  !          23 
4.9    1          19 
4.7     I          13 

4.6  !          11 

4.5  9 

4.4  7 
4.3                6 
4.2                5 

4.1  4 
4.1                4 
4.0                3 
4.0                3 
6.0              83 

5. 7  61 

t 

1 

8 

1 

9      .              

10  .                            

1 



11                                     ....   ... 

i 



12     .   .                

1 

13                            

1 

14                                                  

..    i 

15            

i 

16                     

i 

17 

! 

#.. 

18 

'"\""\ 

m.. 

19                   

i  . 

m. 

20 

i 
i 

1               i 

m. 

21                



i 

1               i 

m. 

22                       

■•"■""! 

, 

„ 

23 

i 

J 

1 

, 

24 

3.9    !           2 
3.8                2 
3.7                2 
3.6     ;            1 

; 

I 

^ 

25 

1 

26 

■ 

27 

i 

i 

\ 

28. 
29. 
30. 
31. 


6.4 


116 ; 

49 
23 


4.8  , 
4.6 


31  ! 
16  | 

u  ! 


Note.— No  flow  on  missing  days. 
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Estimated  monthly  discharge  of  Beaver  Creek  overflow  near  Bowdoin,  Mont.,  for  1905. 


Month. 


rch  3-«,  24-27  . 

ie&-30 

y  1-17,29-31... 
gust  1-8 

The  period. 


Discharge  in  second-feet. 


Maximum    Minimum.      Mean 


43 
138 
31 

7 


Total  in 
acre-feet. 


309 

,631 

333 

51 


PRIVATE    CANALS   IN    MILK    RIVER   VALLEY. 
DESCRIPTION   OF  CANALS. 

During  1905  a  number  of  stations  were  maintained  on  private  canals  in  Milk  River  Val- 
ley, mainly  for  the  purpose  of  ascertaining  the  extent  of  the  private  water  rights.  With 
one  exception — the  Rock  Creek  canal  near  Hinsdale,  in  Valley  County — these  canals  are 
located  in  Choteau  County  and  are  used  for  the  irrigation  of  lands  in  the  vicinity  of  Har- 
lem and  Chinook. 

The  canals  are  all  built  on  small  grades  and  in  soil  which  is  easily  eroded.  In  many  of 
them  deposition  of  silt  has  taken  place,  and  in  nearly  all  there  is  a  growth  of  weeds  and 
mow.  At  low  stages  the  water  is  uniformly  sluggish.  In  order  to  divert  water  into  the 
laterals  checks  are  erected  in  the  main  channels,  and  these  checks  often  produce  backwater 
effects  for  long  distances  above.  They  were  put  up  under  a  great  variety  of  conditions, 
and  as  a  result  many  different  velocities  are  found  to  exist  at  the  same  gage  height  during  the 
season:  in  order  to  establish  the  correct  relation  between  gage  height  and  discharge  it  has 
been  found  necessary  to  make  several  rating  curves  for  the  same  canal  station.  All  the  canals 
except  the  Roek  Creek  canal  at  Hinsdale  and  the  Cook  canal  at  Chinook  have  more  than 
one  station  rating  curve. 

In  July,  1905,  an  injunction  suit  was  brought  by  the  United  States  Office  of  Indian 
Affaire  against  later  appropriators  of  water  on  Milk  River  and  its  tributaries  above,  to 
determine  the  rights  pertaining  to  the  agency  ditch  which  supplies  the  Fort  Belknap  Indian 
Reservation.  For  that  reason  the  water  was  shut  off  from  some  of  the  ditches,  including 
the  Matheson  and  Cook  canals,  during  part  of  the  irrigation  season. 

The  gaging  stations  maintained  were  as  follows: 

Paradise  Valley  canal  near  Chinook,  Mont. 
Cook  canal  near  Chinook,  Mont. 
Matheson  canal  near  Chinook,  Mont. 
Harlem  canal  near  Zurich,  Mont. 
Agency  ditch  near  Harlem.  Mont. 
Fort  Belknap  canal  near  Chinook,  Mont. 

In  addition  to  the  canal  stations  regularly  maintained,  temporary  gaging  stations  were 
established  on  Reser  and  West  Fork  ditches,  taken  from  West  Fork  of  Milk  River,  and  mis- 
cellaneous information  was  collected  in  regard  to  the  Dowen  &  Buckley,  Rokita,  and  (\>r- 
fegan  ditches  from  North  Fork  of  Milk  River;  the  Winter-Anderson  canul  from  Milk  River: 
*od  ditches  from  Parallel  Creek.  The  water  rights  pertaining  to  these  canals  are  to  be 
adjudicated  in  the  general  lawsuit  recently  instituted. 

PARADISE  VALLEY  CANAL  NEAR  CHINOOK,  MONT. 

TTiis canal  is  used  for  the  irrigation  of  bottom  lands  several  miles  east  of  Chinook,  Mont. 
h  diverts  water  from  the  south  side  of  Milk  River  about  7  miles  Ik-Iow  Chinook,  and  its 
teneral  course  is  easterly. 

The  station  was  established  in  June,  1903.  It  is  reached  by  driving  along  the  south  river 
«d  from  Chinook,  Mont. 
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The  channel  is  straight  and  the  section  at  the  station  is  semicircular.  The  bed  c 
canal  is  composed  of  mud  and  sand  and  the  banks  are  covered  with  brush  and  weeds. 

Discharge  measurements  are  made  from  a  footbridge.  The  initial  point  for  sown 
is  the  zero  on  the  bridge  at  the  left  bank. 

The  gage  was  read  once  each  day  during  the  irrigation  season  of  1905  by  Rudolph  Fi 
who  lives  300  yards  distant.  It  is  a  vertical  board  driven  into  the  bed  of  the  canal  a 
500  feet  below  the  head  gates  and  just  at  the  footbridge  from  which  the  disci 
measurements  are  made.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  spike  di 
in  the  top  of  a  6  by  6  inch  post  on  the  left  side  of  the  downstream  end  of  the  head  g 
elevation,  7.29  feet.  (2)  A  spike  in  the  southwest  side  of  a  12-inch  post  40  feet  south  o 
south  end  of  the  dam  and  28  paces  east  of  bench  mark  No.  1 ;  elevation,  7.38  feet.  El 
tions  are  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Pi 
of  the  United  States  Geological  Survey: 

Description:  99,  p  107;  130,  p  105. 
Discharge:  99,  p  107;  130,  p  105. 
Discharge,  daily :  130,  p  106. 
Discharge,  monthly:  130,  p  106. 
Gage  heights:  99,  p  107. 

Discharge  measurements  of  Paradise  V alley  canal  near  Chinook,  Mont.,  in  1905. 


Date. 


April  8 . . . 
April  24  . . 
May  17 . . . 

June  3 

June  17... 
June  24... 
June  24... 
July  8.... 
July  15... 
July  21... 
July  27... 
August  5. 


Uydrographer. 


L.  R.  Stockman 

Stockman  and  Morse. 

H.M.Morse 

....do 

Stockman  and  Prall.. 

C.T.  Prall 

....do 

Freeman  and  Morse. . 

C.T.  Prall 

W.  B. Freeman 

H.  M.Morse 

W.  B.  Freeman 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 
11 

Sq.ft. 
5.0 

Ft.  per 
sec. 
0.70 

Feet. 
0.45 

20 

11.5 

.87 

.76 

18 

9.3 

.71 

.81 

20 

14.6 

.54 

1.08 

18 

11.0 

.43 

.98 

18 

11.3 

.48 

1.01 

18 

13.0 

.39 

1.02 

18 

12.5 

.38 

1.09 

17 

11.0 

.31 

.98 

18 

11.6 

.44 

1.01 

19 

20.0 

.53 

1.37 

9 

2.6 

.26 

.50 

D 
chi 


Sa 
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pt  height,  in  feet,  mmd  discharge,  in  second  fett,  of  Paradise  Valley  canal  near  Chinook 
Memt.Jsr  1905. 


March. 


April. 


I  Gage      Di»-      Case  |    Dis- 
|height  charge,  height  charge. 


I. 


.48, 
.30, 
.24 


I 


: 1 

1 

1        ' 

i i 

1 

1 1 

1 

1              1 
1 

1        1 

''          1 

1 

i 

i 

1 

'    0.21 
.23 
.42 

i 

1 
3 

0.17 
.15 
.15 
.40 
.46 
.47 
.47 
.42 
.42 
.54 
.75 
1.08 
1.10 
1.02 
.96 
.92 
.86 
1.08 
1.08 
1.11 
1.01 
.84 
.83 
.78 
.71 
.64 
.49 
.48 
.45 
.41 


May. 


June. 


Gage  I    Dis- 
height  charge. 


3 

4 
4 
4 
3 
3 
5 
10 
17 
17 
15 
15 
13 
12 
17 
17 
17 
15 
12 
11 
10 
9 
8 
4 
4 
4 
3 


0.47 

.56 

.67 

.78 

.02 

1.17 

1.09 

1.08 

1.11 

1.08 

1.13 

1.09 

1.10 

1.17 

.84 

.81 

.78 

.82 

.80 

.80 

.80 

.82 

.90 

1.12  I 

1.09 

1.11 

1.07 

1.10 

1.09 

1.10 

1.11 


ih?a| 


Dis- 
t-  charge. 


July. 


4 

6 

8 
10 
13 
19 
17 
17 
17 
17 
18 
17 
17 
19 

7 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

7 

8 

8 

8 

8 

8 

8 

8 

8 


1.14 
1.17 
1.12 
1.05 


Dis- 
U.  charge. 


1.11 

8 

1.15 

10 

1.20 

11 

1.50 

16 

1.20 

11 

1.03 

6 

1.06 

8 

1.11 

8 

1.19 

11 

1.04 

7 

1.07 

7 

1.02 

6 

.98 

5 

.98 

5 

.98 

« 

1.01 

5 

.98 

4 

.94 

4 

.94 

4 

1.00 

5 

1.09 

6 

1.09 

6 

1.15 

6 

1.36 

10 

1.22 

7 

1.25 

8 

8 
9 
7 
7 
7 
7 
7 
4 

15 
6 
2 
3 
3 
4 
4 
6 
6 
6 
5 

5  I 
5 

♦I 

3 

2  | 

2  ! 

o 

n1 

11    , 

9l 

3 
2 


August. 


Gage      Dis- 
heignt  charge. 


0.57 
.50 
.49 
.44 
.50 
.48 
.45 
.45 
.44 
.43 
.41 
.40 
.39 
.35 
.30 
.20 
.10 


1.0 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.3 
.3 
.2 
.2 
.1 


mated  monthly  discharge  of  Paradise  Valley  canal  near  Chinook,  Mont.,  for  1905. 


Month. 


Discharge  in  second- feet. 


1 6t  in 

mil. 

Total  in 

Maximum. 

Mini 

mum.  , 

M 

acre-feet. 

4 

1   i 

2 

24 

17 

.5 

9 

536 

19 

4   ! 

10 

615 

16 

4      ' 

417 

17 

2      1 

6 

369 

1 

.1 

.4 

13 

period. 


1,974 
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OOOK  CANAL  HEAB  CHINOOK,  MONT. 

This  canal  diverts  water  from  North  Fork  of  Milk  River,  one  of  the  most  constant  tribi 
taries  of  that  stream.  The  head-gates  are  situated  about  3  miles  east  of  Chinook,  Mont 
and  the  course  of  the  canal  is  nearly  due  south  for  about  2  miles,  beyond  which  it  turns 
the  east  and  crosses  to  the  south  side  of  the  river,  where  the  greater  part  of  the  lands  irri 
gated  by  the  canal  are  situated. 

The  station  was  established  April  10,  1905.  It  is  located  at  a  small  wooden  higbwi 
bridge  on  the  road  running  parallel  to  the  Great  Northern  Railway  about  3  miles  east  i 
Chinook. 

The  channel  is  straight  for  25  feet  above  and  300  feet  below  the  station,  there  being 
right-angled  turn  directly  above  the  bridge.    The  banks  are  of  earth  fill  and  are  above  tk 
level  of  the  surrounding-  lands.    The  bed  of  the  stream  is  composed  of  soft  mud  con 
with  vegetation,  and  is  permanent.    The  water  has  a  depth  of  about  3  feet  at  ordinal) 
stages  and  the  velocity  is  low. 

Discharge  measurements  are  made  from  the  lower  side  of  the  bridge.    The  initial 
for  soundings  is  a  paint  mark  on  the  floor  of  the  bridge,  directly  over  the  right  abutment 
the  downstream  side. 

The  gage,  which  was  read  once  each  day  during  the  irrigation  season  of  1905  by  George  W. 
Hart  man,  is  a  vertical  rod  driven  into  the  bed  of  the  canal  near  the  left  bank  about  on* 
fourth  mile  above  the  bridge.  The  bench  mark  is  a  spike  in  the  west  side  of  a  post  in  tk 
fence  just  east  of  the  canal;  elevation,  4.61  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  Cook  canal  near  Chinook,  Mont.,  in  1905. 


Date. 


April  10 . 
April  24 . 
May  17.. 
June  3... 
June  17.. 
June  24.. 
July  3... 
July  7... 


Hydrographer. 


L.  R.  Stockman 

Stockman  and  Morse. 


H.M.Morse 

....do 

Stockman  and  Prall . 

C.T.  Prall 

Babb  and  Prall 

VV   B.  Freeman 


July  15 C.  T.  Prall 


August  5 . 


August  11 II.  M.Morse 


\V.  B.  Freeman  . 


Width. 
Feet. 

Area  of 
section. 

Mean 
velocity. 

Sq.ft. 

Ft.  per 
sec. 

14 

32.8 

1.15 

13 

30.4 

1.16 

13 

29.0 

.92 

14 

28.2 

.72 

14 

27.0 

.80 

14 

30.2 

1.01 

14 

17.3 

.17 

14 

17.9 

.13 

14 

25.0 

.54 

14 

27.0 

.64 

14 

19.0 

.30 

Gage 
height. 


Feet. 
3.4 
3.28 
3.18 
3.02 
2.98 
3.26 
2.39 
2.22 
2.80 
2.93 
2.45 


Dis- 
charge. 


Sec.fl 
Zi.T 
S.I 

"I 
21.1 
30.1 
It 

2.1 
13.4 
17.6 

6.0 
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ge  heights,  in  feet,  and  discharge,  in  second-feet,  of  Cook  canal  near  Chinook,  Mont.,  for 

1906. 


April. 

May. 

June. 

July. 

August. 

my. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
heignt. 

Dis- 
charge. 

3.7 
3.7 
3.65 
3.6 

50 

50 

47 

45 

0 

0 

0 

0 

0 

0 

12 

13 

19 

21 

25 

27 

29 

27 

29 

25 

27 

25 

8 

0 

0 

0 

0 

0 

0 

0 

0 

1.9 

1.9 

3.02 

1.8 

1.8 

1.7 

2.0 

3.2 

3.1 

3.1 

3.1 

3.2 

3.2 

3.1 

3.0 

3.1 

3.0 

3.0 

2.9 

2.9 

2.9 

2.9 

3.0 

3.1 

3.3 

2.9 

2.9 

2.9 

2.2 

0 
0 
21 
0 
0 
0 
0 
29 
25 
25 
25 
29 
29 
25 
21 
25 
21 
21 
17 
17 
17 
17 
21 
25 
33 
17 
17 
17 
2 
0 

2.39 

2.22 

2.15 

3.1 

3.0 

2.9 

2.1 

1.2 

1.3 

2.8 

0 
0 
4 

4 
3 
2 
2 

i 

25 
21 
17 
0 
0 
0 
13 

2.96 

3.0 

2.9 

2.4 

2.93 

2.3 

2.4 

2.4 

2.4 

2.3 

2.45 

2.4 

2.0 

1.75 

1.7 

1.7 

1.5 

1.55 

1.82 

1-4 

1.4 

1.36 

1.35 

1  3 

1.25 

19 

21 

17 

4 

17 

! 

3 

4 

4 

4 

3.4 

38 

2.75 

2.8 

2.95 

3.0 

3.1 

3.15 

3.2 

3.15 

3.2 

3.1 

3.15 

3.1 

2.6 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.9 

3 

5 

i 

4 

1 

0 

0 

0 

1.3                0 

0 

1.3 

0 

0 

1.3                0 
1.25  1           0 
1.2                0 

0 

0 

1 

0 

1 

1.9 

1.25 

1.2 

1.2 

1.2 

1.3 

2.4 

2.6 

2.8 

2.8 

2.7 

0 
0 
0 
0 
0 
0 
4 
8 
13 
13 
10 

0 

1 

0 

0 

3.28 

3ft 

0 

0 

:               ! 

1 

Estimated  monthly  discharge  of  Cook  canal  near  Chinook,  Mont.,  for  19()6. 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

«  37.0 
15.5 
16.5 
4.5 
9.0 

acre-feet. 

2,202 

50 
33 
25 
21 

0 
0 
0 
0 

953 

982 

277 

1-12 

214 

4.628 

•  Estimated. 
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MATHBSOH  CANAL  HEAB  CKINOOK,  HOTT. 

This  canal  diverts  water  from  the  south  side  of  North  Fork  of  Milk  River,  The 
gates  are  situated  about  3J  miles  east  of  Chinook,  Mont.,  &tid  about  three-fourths  of  m  milt 
below  the  head  of  the  Cook  canal.  The  general  course  of  the  canal  is  easterly  and  tim 
irrigated  lands  under  it  lie  along  the  Great  Northern  Railway. 

The  station  was  established  April  10,  1905.     It  is  located  at  a  footbridge  200  feet 
the  head-gates. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.     The  canal  is  in  a 
and  the  banks  are  high;  the  right  is  covered  with  willows  and  the  left  with  brush*    The 
is  composed  of  sand  and  is  covered  with  vegetation .     The  velocity  is  about  1-4  feet  pat 
second  when  the  canal  is  running  full. 

Discharge  measurements  are  made  from  the  bridge.    The  initial  point  for  soundings  i 
at  the  extreme  end  of  the  bridge  timbers  on  the  right  bank. 

The  gage,  which  was  read  once  each  day  during  the  irrigation  season  by  II.  C  Kpydi 
is  a  vertical  rod  driven  into  tne  bed  of  the  canal  immediately  below  the  bridge.  The  gig? 
is  referred  to  bench  marks  as  follows:  (1 )  A  60-penny  nail  in  the  root  of  a  5-inch  willow  u™, 
180  feet  south  of  the  head-gates  of  the  canal;  elevation,  9.58  feet  above  the  datum  of  th» 
gage.  (2)  A  nail  in  a  3-inch  willow  tree,  180  feet  south  of  the  head  of  the  canal,  east  of 
bench  mark  No.  1  and  across  the  road  from  it;  elevation,  9.34  feet  above  the  datum  of 
gage- 

Discharge  measurements  of  Matheson  canal  near  Chinook,  Mont.,  m  190$. 


Date. 


April  10.. . . 

April  24 

May  17 

June  3 

June  17 

June  23 

June  23 

July  8 

July  15 

July  21 

July  27 

August  11 . 
August  19. 


Hydrographer. 


L.  R.  Stockman 

Stockman  and  Morse. 

H.M.Morse 

....do 

Stockman  and  Prall. . 

C.  T.  Prall 

do 

Freeman  and  Morse. . . 

C.T.  Prall 

W.  B.  Freeman 

H.M.Morse 

...do 

C.T.  Prall 


Width. 


Feet. 

1L0 

7.5 
Il.fi 
10.0 

I'M. 
I  •  -    '-  - 


Area  of 

sw-etiitti. 


tt.2 

10.0 

*  II 


Sq.ft. 

is.  a 

8.2 
fi.O 
U.8 

is.  a 

lH.fi 

17.0 

£.0 
10,0 

4.0 
13,0 

4.B 


Mftlll 

v"N.i-it>  . 


Ft.  per 
tee. 

i.  rj 

.58 
.68 
.00 
.08 
.08 
.13 
.« 
.11 
.03 
.24 


Onee 
height. 


Feet, 
3.15 
2.1 
1.78 
2.53 

.  2.85 
3.17 
3.05 
1-85 
1  2S 
1.78 
2.73 
1.79 
1.45 


cbatft 


Eec.jL 
■J 
II 
It 
&l 
LI 
U.7 
11..-. 
,T 
4.0 
A 
M 

to 


Note.— Grass  removed  from  canal  bed  after  June  23. 
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:  height,  in  feet,  and  discharge,  in  second-feet,  of Matheson  canal  near  Chinook,  Mont., 
for  1906. 


April. 

May. 

June. 

July. 

August. 

7. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

26 
26 
26 
26 
26 
26 
26 
26 
26 
27 
27 
26 
25 
21 
16 
15 
14 
14 
13 
13 
13 
20 
22 
7 
6 
6 
6 
7 
23 
27 

3.25 

2.88 

3.2 

2.88 

2.8 

2.8 

2.7 

2.62 

2.6 

2.45 

2.28 

2.25 

1.76 

2.1 

2.22 

2.72 

2.8 

2.92 

2.6 

2.55 

2.62 

2.6 

2.7 

2.75 

2.8 

2.8 

2.8 

28 
20 
27 
20 
18 
18 
16 
15 
14 
12 

9 

9 

7.5 

6 

5 

4 

3 

7 

8 

8.5 

9 

9 

8 

8 

8 

8 

8.5 

9 

9 

9 

9 

2.8 

2.7 

2.7 

2.7 

2.7 

2.65 

2.65 

2.65 

2.65 

2.65 

2.6 

2.6 

2.6 

2.65 

2.65 

2.6 

2.85 

2.6 

2.5 

2.5 

2.7 

2.7 

3.1 

3.0 

3.0 

2.9 

2.8 

2.85 

2.6 

3.0 

9 

8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8.5 
8 
8 
8 
8 
8 
8 
9 
7 
6 
6 
8 
8 
12 
11 
11 
10 
9 
9 
7 
11 

2.38 

2.5 

2.0 

2.0 

1.9 

1.8 

2.3 

2.85 

2.8 

2.6 

2.5 

2.3 

2.25 

2.45 

2.4 

1.8 

1.8 

1.85 

1.8 

2.2 

1.8 

1.8 

1.8 

2.45 

2.72 

1.85 

1.7 

1.6 

1.6 

7 

7 

5 

6 

2 

2 

1 

1 

4 

9 

9 

7 

6 

4 

4 

5 

5 

1 

1 

1 

1 

3 

1 

1 

1 

5 

8 

1 

1 

.5 
.5 

1.6 

1.55 

1.5 

1.5 

1.5 

1.5 

1.3 

1.2 

1.7 

1.8 

1.8 

1.7 

1.65 

1.5 

1.5 

1.5 

1.7 

1.7 

1.6 

1.5 

1.5 

1.65 

0.5 

.4 

.3 

.3 

.3 

.3 

i 

.0 

.0 

.0* 

3.2 

3.2 

3.15 

3.12 

2.95 

2.7 

2.65 

2.6 

2.58 

2.55 

2.55 

2.55 

2.9 

3.0 

2.1 

2.0 

2.05 

2.05 

2.1 

3.05 

3.18 

1.0 

1.0 

.7 

.5 

.3 

.3 

.3 

.7 

.7 

.5 

.3 

.3 

.6 

-Discharge  April  1-9  estimated. 
Estimated  monthly  discharge  of  Matheson  canal  near  Chinook,  Mont.,  in  1906. 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

27 
28 
12 
9 
1 

6.0 
3.0 
6.0 
.5 
0 

19.0 
11.0 
9.0 
3.5 
.4 

1,131 

676 

536 

215 

-22 

17 

e  period 

2,575 

74 
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HARLEM  OAKAL  HSAB  ZTTRIOH,  MOHT. 


The  Harlem  canal  is  owned  by  a  corporation  composed  of  farmers  and  is  used  to 
a  considerable  area  of  bottom  lands  near  Harlem.     It  diverts  water  from  the  north  skip 4 
Milk  River  about  10$  miles  below  Chinook  and  flows  eastward  about  12  miles. 

The  station  was  established  in  June,  1903.     It  is  located  about  500  feet  below  the 
gates  of  the  canal,  which  arc  1J  miles  southeast  of  the  Great  Northern  Railway  sect* 
house  at  Zurich  and  is  best  reached  by  driving  from  Harlem  or  Chinook. 

Discharge  measurements  are  made  by  wading  at  the  gage.  The  initial  point  for  a 
injrs  is  a  stake  driven  into  the  left  bank,  near  the  gage.  Flood  measurements  can  be 
from  a  small  highway  bridge  2  miles  below. 

The  gage  was  read  daily  during  the  irrigation  season  of  1905  by  John  Palm,  who 
about  one-half  mile  below.  It  is  a  vertical  board  driven  into  the  bed  of  the  canal.  !■ 
bench-mark  is  a  spike  in  the  downstream  face  of  a  6  by  8  inch  post  at  the  left  bank,  ootfc 
downstream  side  of  the  head-gate.  The  spike  is  0.8  foot  below  the  top  of  the  cross  piece  tfi 
has  an  elevation  of  11.89  feet  above  the  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papenrf 
the  United  States  Geological  Survey : 

Description:  99,  p  106;  130,  pp  1OV-107. 
Discharge :  99,  pp  106,  136:  130.  p  107. 
Discharge,  monthly,  130,  p  108. 
Gage  heights:  130,  p  107. 
Rating  table:  130,  p  108. 

Discharge  measurements  of  Harlem  canal  near  Zurich,  Mont.,  in  1905. 


Date. 


Ilydrographer. 


Width. 


Area  of 
section. 


April  8 L.  U.  Stockman 

April  24 i  Stockman  and  Morse. 

May  17 '  II.  M.  Morse 

June  3 | do 

June  17 !  Stockman  and  Frail . . 

Juno  24 !  (\  T.  I'rall 

July  8 i  Freeman  and  Morse. . 

July  15 i  C.  T.  lYall 

July  21 1  W.  B.  Freeman 

July  27 j  II.  M.  Morse 

August  .r» j  \V.  B.  Freeman 

August  11 II.  M.  Morse 


Fret. 
16 
17  | 

20  I 
16  ' 
19  I 

13  ! 


Sq.ft. 
26 
27 
36 
24 
32 
10 
35 
20 
15 
52 
7 
20 


Mean 
velocity. 


Ft.  per 

sec.      I 

0.4  , 
.54  | 
.52 
.81 
.23 
.25 
.74 
.51 
.35 
.97 
.15 
.67 


Feet. 

1.35 

1.12 

1.38 

1.58 

.98 

.68 

2.21 

1.35 

1.05 

2.96 

.45 

1.37 


Dto- 
ch*igft> 


8ec-fL 

MLl 

nil 

7.1 

II 

26.1 
10.0 

u 

&• 
•LI 

11« 


a  leakage  through  gates. 
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( gage  heights,  in  feet,  and  discharge,  in  second-feet,  of  Harlem  canal  near  Zurich,  Mont., 

for  1905. 


March. 


Gage      Dis- 
iU  charge. 


2.33 
2.33 
2.43 
2.43 
2.53 
2.43 
2.33 
2.73 
2.83 
2.63 


Gage 
height 


2.13 


2.33 

2.33  ' 

2.43 

2.63 

2.33 

2.33 

2.23 

2.03 

2.03 

2.03 

2.13 

2.13 

2.13 


April. 


May. 


1.93 
1.93 
1.93 
1.53 
1.43 
1.43 
1.33 
1.33 
1.10 
1.10 
1.65 
2.50 
2.50 
2.50 
2.40 
2.40 
2.40 
1.80 
1.60 
1.45 
1.40 
1.30 
1.20 
1.10 
1.10 
1.20 
1.20 
1.10 
1.00 
1.00 


Dis- 
charge. 


Dis- 
t.  charge, 


5 

7 
8 

8    I 
75  | 
7    i 
6    I 
6    I 
35 
2 
1 
1 

.85 

.75 

.8 

.9 

1.0 

1.15 

1.3 

.4 


June. 


|    Dis- 
,  charge. 


I 


1.6 

1.6 

1.6 

1.5 

1.3 

1.0 
.9 

1.1 

1.3 

1.6 

1.4 

1.2 

1.15 

1.3 

1.1 

1.05 
.98 
.9 
.8 
.78 
.75 
.74 
.70 
.68 
.68 
.65 
.65 
.85 

1.10 

1.29 


I 


July. 

Gage 
height 

Dis- 
charge. 

1.4 

15 

1.6 

19 

1.98 

22 

25 

2.3 

28 

2.1 

24 

2.28 

28 

2.41 

30 

2.4 

30 

2.45 

31 

2.12 

24 

1.96 

21 

1.78 

18 

1.5 

13 

1.4 

11 

1.22 

8 

1.17 

7 

1.1 

6 

1.05 

5 

1.05 

5 

1.0 

5 

1.0 

5 

.98 

4 

.9 

3 

.87 

3 

1.6 

15 

2.83 

48 

4.05 

73 

3.2 

56 

1.75 

26 

1.5 

21 

August. 


Gage      Dis- 
heignt  charge. 


.45 
1.4 
1.2 
1.2 
1.4 
1.5 
1.35 
1.25 
1.2 
1.1 

.95 

.85 

.8 
2.0 

.85 


18 
0 
0 
0 
1 

15 
11 
11 
15 
1. 
14 
12 
11 
10 
7 
5 
4 
26 
5 
0 


Estimated  monthly  discharge  of  Harlem 

canal  near  Zurich, 

Moni 

-,/or 

1906. 

Month. 

Dischai 
Maximum. 

-gem 
Mini 

second 
mum. 

0 
6 
7 
2 
3 
0 

-feet. 
Mean. 

Total  in 
acre-feet. 

5-31 

38 

25.5 
18 
16 
9 
20 
10 

1,366 

32| 
27 

1.071 

984 

19 

73 

53fi 

1,230 

t  1-19 

... 

26 

377 

5,564 

par  ' i 

AGENCY  DITCH    NEAR    HARLEM,   MONT. 

*  canal  was  built  by  the  United  States  Indian  Office  and  is  used  for  the  ir^|ga^on  of 
n  the  Fort  Belknap  Indian  Reservation.     It  diverts  water  from  the  south  si<^0{  Milk 

flows  southward  and  eastward  for  about  11  miles,  and  has  several  laterals  of  Q0nsider- 
ize.  The  head  gates  are  situated  near  the  agency  buildings,  about  4  mii^a  gouth  °* 
n,  Mont. 

jbm  172— M 6 
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The  station  was  established  July  14,  1905.     It  is  located  at  the  highway  bridge  abo*  ] 
one-fourth  of  a  mile  below  the  head  gates. 

The  channel  is  straight  for  900  feet  above  and  below  the  station.     Both  banks  are  h$  | 
and  have  slopes  of  about  1J  to  1.    The  bed  of  the  canal  is  composed  of  firm  earth,  c 
parativcly  free  from  vegetation,  and  is  permanent. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  wooden-truss  brifej 
which  has  a  span  of  45  feet .    The  initial  point  for  soundings  is  a  nail  at  the  end  of  the  d 
stream  lower  chord  of  the  bridge  at  the  right  bank. 

The  gage,  which  was  read  gratuitously  once  each  day  during  the  irrigation  season  If  j 
C.  M.  Zeibach,  chief  clerk  of  the  agency,  is  a  vertical  rod  driven  into  the  bed  of  the  canal  151 
feet  below  the  bridge  and  5  feet  from  the  right  bank.  The  gage  is  referred  to  bench  marks*  J 
follows:  (1)  The  head  of  a  60-penny  spike  driven  vertically  into  an  8  by  8  inch  timber  out*  I 
south  end  and  lower  side  of  the  bridge;  elevation,  12.68  feet  above  the  zero  of  the  pp] 
(2)  The  highest  point  on  a  large  granite  bowlder  at  the  north  end  and  lower  side  of  1 
bridge;  elevation  above  the  zero  of  the  gage,  14.51  feet. 

Discharge  measurements  of  Agency  ditch  near  Harlem,  Mont.,  in  1905. 


Date. 


Hydrographer. 


Area  of  j    Mean 
section,  j  velocity. 


July  14 ;  Prall  and  Freeman 

July  28 '  \V.  B.  Freeman 

July  28 \ do 

August  4 i  C.  T.  Prall 

August  17 do 

August  25 1 do 

September  5 . . . '  W.  B.  Freeman 


Gage 
height. 


Dto- 


Ft.  per 
tec. 

1 
Feet. 

0.81 

3.24 

.77 

4.82 

1.04 

4.53 

.56 

4.3 

.33 

3.8 

1.01 

2.5 

.4 

1.75  I 

8ecJL 

% 

•a 

•M 


a  Backwater. 

Daily  gage  height,  in  feet,  and  discharge,  in  second  feet,  of  Agency  ditch  near  Harlem,  Moat, 

in  1905. 


July. 

I  ,    £ 

i  ■  $ 

0 

0 

'        0 

August. 

£  ;    •  > 

%         c 

.C         .         3) 

&  '  1 

*  1  1 
c    i   a 

4.4     ,      33 
4.3          29 
4.3          29 
4.3          29 
4.2    '      25 
4.2           25 
4.2          25 
4.2          25 
4.2          25 
4.2    ;      25 
4.1,      22 
4. 1          22 
4.1          22 
4.0    j      19 
3.95  !      18 
3.9    !      16 

September. 

i 
1 
1 

j        Day. 

1 

1 

I 

i . 

!  17 

I18 

<  19 

!  20 

'21 

i  22 

;  23 

24 

|  25 

26 

27 

!  28 

1  29 

\  30 

i  31 

1 

l 

July. 

August. 

Septan  bv. 

I>ay. 

%    ■    & 
&    '    fe 

1  i  * 

o    i  a 

1.9    |        5 

:  4 

i        3 

1.8     ;        3 
1.75  !        2 

:       2 

!       1 

!        1 

■       0 

\      o 

"       0 

i 
i 

§ 

■ 

4= 

£ 

3.1 

2.9 

1 

a 

21 
lfl 
12 

4 
I 
1 

5 

t 

l 

! 

3 

1 

3.8 
;i  7 
3,6 

12 
11 

2 

3 

"""1 

4 

!     o 

'        0 

10  '  3.5 

'""'"" 

5 

2.5          B     3.4 

2.5          ft  :  3,3" 

,2.5          8     3.2 

'2.0          2     3.W 

j     1.8                2.5 

8  f 

7» 

e1 

18 

\m"" 

6 

'        0 

7 

0 

"I*  —  -- 

8 

|        0 

'      32 

;      32 

32 

9 

; 

10 

1    1.7              !      18, 

i 

11 

1.6          0 
4.8        63 

■       14  1 

!     n 

12 

|      32 

I      29 

. . .    i 

13 

1 

5.2        52  I !        9 

;    5.3        52  | |       7 

'    4.8        51  1 |        5 

;         i     • 

i 

14 

3.32  '      27 

i 

15 

2.9  !      16 
3.1  ;      21 

i 

16 

i 

MILK    RIVER    DRAINAGE   BASIN. 
imated  monthly  discharge  of  Agency  ditch  near  Harlem,  Mont.,  in  1905. 
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Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

63 

0 
5 

1 

23 
18 
3 

1,049 

33 

5 

1,107 

g 

48 

iod 



2,204 

FOBT  BELKNAP  CANAL  HEAB  CHINOOK;  MONT. 

Belknap  canal  is  owned  by  a  corporation  composed  of  farmers  and  is  used  for 
n  of  extensive  areas  of  bottom  lands  near  Chinook,  Mont.  It  diverts  water  from 
de  of  Milk  River  about  8  miles  above  Chinook. 

>n  was  established  June  21,  1903.  It  is  located  at  the  highway  crossing  1  mile 
ead  gates  of  the  canal  and  is  reached  by  driving. 

icl  is  curved  above  and  straight  below  the  station.  Both  banks  are  sloping,  and 
omposed  of  sand  and  gravel. 

•  measurements  arc  made  from  the  wooden  highway  bridge,  to  which  the  gage  is 
The  initial  point  for  soundings  is  a  spike  15  feet  from  the  gage  on  the  down- 
J  rail. 

was  read  daily  until  August  12, 1905,  by  D.  E.  Martin,  and  from  that  date  to  the 
rrigation  season  by  Morris  Jones.  The  original  gage  was  a  vertical  board  fas- 
downstream  chord  of  the  highway  bridge.  This  was  replaced  July  28,  1905,  by 
riven  into  the  bed  of  the  canal  just  below  the  bridge,  the  same  datum  being  used, 
referred  to  bench  marks  as  follows:  (1)  A  nail  at  the  base  of  a  large  cotton  wood 
t  southeast  of  the  gage;  elevation,  3.91  feet  above  the  zero  of  the  gage  and 
t  above  sea  level.  (2)  A  nail  in  a  telephone  pole  30  feet  northeast  of  the  bridge; 
57  feet  above  gage  datum  and  2,431.46  feet  above  sea  level.  This  gage  datum  is 
,'her  than  that  of  1903. 

on  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
d  States  Geological  Survey: 

;  99.  pp  107-108;  130,  p  103. 
99.  p  108:  130.-p  104. 
monthly:  130.  p  105. 
s;  99,  p.  108;  130.  p.  104. 
e;  130,  p  104. 
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Discharge  measurements  of  Fort  Belknap  canal  near  Chinook,  Mow 

!.,  in  1905 

Date. 

Hydrograpber. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

April  10. 

April  22     

L.  R.  Stockman 

Feet. 
30.0 
33.5 
28.0 
27.5 
36.0 
28.0 

Sq.ft. 
51 
55 
46 
42 
63 
42 
14 
86 
37 
42 
56 
60 
41 

Ft.  per 
sec. 

1.00 

1.17 

1.01 

.67 

1.08 

.52 

.35 

1.51 

1.49 

1.49 

1.22 

.98 

.37 

Feet. 
2.83 
2.92 
2.70 
2.60 
3.18 
2.57 
1.50 
3.62 
2.35 
2.68 
3.00 
3.16 
2.62 
.65 

8ec-i 

do 

Mav  19 

H.  M.  Morse 

Juno  16 

Stockman  and  Prall 

July  1   

H.  M.  Morae 

July  12 

July  20  

<\  T.  Prall 

W.  B.  Freeman 

Julv  28 

II.  M.  Morse 

Julv  29 

do 

August  3 

( .  T.  Prall 

do 

August  8 

August  15 

August  23 

W.  B.  Freeman 

H.  M.  Morse 

C.T.  Prall 

«  Affected  by  backwater  from  check  in  canal. 


ft  Estimated. 


Daily  gage  heights,  in  feet,  and  discharge,  in  second-feet,  of  Fort  Belknap  canal  near  Chmm 

Mont.,  for  1905. 


March. 

April. 

May. 

June. 

July. 

August 

Day. 

Gage 
heignt 

Dis-    |  Gage  \    Dis- 
charge, height,  charge. 

Gage 
height 

Dis- 
charge. 

Gage 
heignt. 

Dis- 
charge. 

Gage 
height. 

Dis-    ;  Gage 
charge,  heignt. 

Dl 
cba 

1 

3.25 
3.15 

82 
76 

3.1 
3.1 

73 
73 

2.7 
2.9 

48 
60 

3.18 

68 
55 

2.5 

2 





3 



3.ap>            70 

3.0 

66 

2.9 

60 

2.8 

39 

3.0 

4 

3.  as          70 

2.95  1          63 
2.95  1          63 
2.95  |          63 
2.85  j          57 
2.95  j          63 
3.a5  j          56 

2.8  |          54 

2.9  j          60 
2.9     j          60 
2.9              60 

3.0 
2.9 
2.9 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.9 
2.8 
2.8 

66 
60 

2.7 

1  R 

48 
46 
44 

42 

40 
38 
36 
34 
32 
31 
30 
29 
28 

2.8 
2.8 
2.9 
3.0 
3.1 
3.Q 
2.9 
2.8 
2.7 
2.6 
2.5 
2.4 

39 
39 

47 
54 

62 

54 

47 
39 

32 

24 

20 
18 
14 

3.0 
3.3 
3.3 
3.3 
3.2 
3.1 
3.0 
2.9 
2.8 

5 

6 

60  1    2.  7 
66  I     2.7 
60       2.7 
60       2.7 
60  '    2.7 
60  !    2.7 
60  !    2.7 

60    

7 



8 

9 

10 

11 

12 

13 

It 



1 

15     

3.0 
3.0 

66 
66 

54 
54 

2.6 

2.6  1 

16 



2.4 

17 





3.0 

66 

2.7 

48  ' 

27 

» 

2.0 

18 

3.0 
3.0 
3.1 

06 
66 
73 

2.7 
2.7 
2.7 

48 ; 

48  1     2.6 
48  '     2.5 

26 
25 
24 

1.5 

8 
7 
5 

1  5 

19     .     ... 

!ii 

2() 



1.0  I 

21 

3.0 

66 

2.5 

36  1     2.5 

23 

5 

.9  1 

22 

2. 92             64 

2.7 

48  '     2.5 

22 

4 

.8  1 

23 

3. 0     !          66 

3.0 

66       2. 45 

21 

4 

•7I 

24 



3.0     I          (i6 

3.1 

73       2. 45 

20 

4 

.61 

25 





3.0     |          66 

3.2 

79    

19 

3 

.6 

3.0     ,          06 

3.1 

73    

18 

3 

.6, 

o7 

3.55 
3.45 

100 
94 

3.0               66 

2.9     1          60 

3.0 
2.9 

66  ' 

60  ■ 

17 
16 

3.62 

3 
130 

6 

28 

.*! 

29 

3.35 

88 

3.1     |          73 

2.9 

60  I 

30 

2.35 

55 

.6  , 

30 

3.25 

82 

3. 2     .          79 

2.8 

54  1 

40 

2.6 

70 

.6  1 

31 

3.25 

82  J 

1   . 

2.8 

54 

2.6 

70 

6  1 
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Estimated  monthly  discharge  of  Fort  Belknap  canal  near  Chinook,  Mont.,  for  1905. 


Month. 

Discharge  in  secont 

-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

irch  27-31 

100 
82 
79 
60 

130 
65 

82 
54 
36 
16 
3 
1 

89 
66 
60 
32 
33 
25 

883 

*il 

3,927 

iy 

3,689 

ne 

1,1KH 

ly 

2,029 

igust 

1,537 

The  period 

13,970 

BE8ER  DITCH  HEAB.  CHINOOK,  MONT. 

The  Reser  ditch  diverts  water  from  West  Fork  of  Milk  River  at  a  point  about  12  miles 
Hthwest  of  Chinook.  The  original  dam  and  some  dikes  were  constructed  in  1900,  but 
ere  destroyed  by  floods  the  same  year.  The  present  dam  was  built  in  1904  and  the  ditch 
as  completed  and  first  used  in  April,  1905.  It  is  designed  to  serve  about  400  acres  of  land 
wned  by  A.  H.  and  E.  T.  Reser. 

A  temporary  gaging  station  was  established  July  10,  1905.  It  is  located  about  1  mile 
»ebw  the  head-gates  of  the  ditch. 

A  gage  rod,  which  was  observed  by  A.  H.  Reser,  who  furnished  the  records  gratuitously, 
was  driven  into  the  bottom  of  the  ditch  about  10  feet  above  the  measuring  section.  A 
bench  mark  was  established  on  the  chipped  point  of  a  large  granite  bowlder  75  feet  south  of 
the  ditch  and  250  feet  west  of  the  station;  elevation  of  bench  mark  above  the  datum  of  the 
>age,  3.82  feet. 

The  ditch  was  dry  during  a  considerable  part  of  the  irrigation  season,  and  for  this  reason 
Nit  two  measurements  of  discharge  were  secured.  It  was  visited  live  times  between 
une  21  and  August  2  by  various  employees  of  the  Reclamation  Service. 

Discharge  measurements  of  Reser  ditch  near  Chinook,  Mont.,  in  1905. 


Date. 

Hydrographer. 

Jt  10 

C.  T.  Prall 

ipust  2 

W.  B.  Freeman 

Area  of 
section. 

Mean 
velocity. 

Oaee           Dis- 
hcignt.   |  charge. 

Sq.ft. 

Ft.  per 
sec. 

Feet,     i   Sec.-ft. 

8.6 

0.69 

2.50                5.9 

8.1 

.79 

2.53  1             G.t 

l 
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Daily  gage  height,  in  feet,  and  discharge  in  second-feet  of  Reeer  ditch  near  Chinook,  MonL, 

for  1906. 


!          April. 

May. 

June. 

July. 

August. 

Day. 

1  Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

"~Y 

3 
3 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage  1    Dto- 
height-i  chatf*. 

1 

! 

1"     " 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

2.5 

2.5 
2.4 
2.7 
2.4 
2.3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
6 
6 
6 
5 
8 
5 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.5 
2.5 
2.5 

2 

3 ' 



4 1 

i 

3  i 

5 

, 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

6 ' .. 

' 

7 1 

1 

8 

i 

9 ! 

u3    

10 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

11 1 

12 ' 

13 ; 

- 1     ; 

Z'.'.'.J            6 

.... ".".!".!        6 

........j            • 

1            o 

i   : 

i    : 

i    : 

:::::::;!     °. 

14 

15.... 1 

16 ' 

17 

3 

i           3 

1            3 

:           3 

!           3 

1            3 

!           3 

1           3 

1           3 

'           3 

3 

18 1 

1 
i 

19 

I 

20 

' |             3 

i 

21 

22 

23 

24 

25 

26 

27 

28 

20 

i 

......y.....^ 

i 

3 
3 
3 
3 

3 
3 
3 
3 
3 

0 
0 
0 
0 
0 

°o 

0 
A 

2.5 

30 

31 



3 
3 

1       ° 

0 

!       ° 

I 

a  Estimated  April  9-June  15. 
Estimated  monthly  discharge  of  Renter  ditch  near  Chinook,  Mont.,  in  1905. 


Month. 


April  <K«> 
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81 


WB8T  FORK  DITCH  VKAB,  OHXHOOK,  XOHT. 

Tbe  West  Fork  ditch  diverts  water  from  West  Fork  of  Milk  River  about  4  miles  north  of 
Chinook,  Mont.  In  1898  a  dam  was  constructed  at  this  point  and  a  ditch  which  irrigated 
about  75  acres.  The  ditch  was  extended  in  subsequent  years  and  now  serves,  it  is  claimed, 
several  hundred  acres  of  land.  A  new  dam  was  constructed  in  1904  near  the  original  loca- 
tion. Several  individuals  were  at  first  interested  in  the  West  Fork  ditch,  but  it  is  now  con- 
trolled exclusively  by  the  Empire  Cattle  Company. 

A  temporary  gaging  station  was  established  on  this  ditch  June  16,  1905,  about  200  feet 
below  the  head-gates. 

A  gage  rod  was  driven  into  the  bottom  of  the  ditch  at  the  measuring  section.  It  was 
referred  to  a  bench  mark  consisting  of  a  20-penny  nail  driven  vertically  into  a  6  by  12  inch 
timber  on  the  lower  side  of  the  head-gates  at  left  bank;  elevation  above  the  datum  of  the 
gige,  5.50  feet. 

An  injunction  was  served  on  the  owners  of  this  ditch  in  the  latter  part  of  June  and  the 
water  was  turned  off  until  July  11.  Several  measurements  of  discharge  were  made,  the 
results  of  which  are  given  below: 

Discharge  measurements  of  West  Fork  ditch  near  Chinook,  Mont.,  in  1905. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean    |     Gage 
velocity,    height. 

Dis- 
charge. 

Janelft 

Prall  and  Btocifufnan 

Sq.ft. 
7 
14 

Ft.  per. 
sec. 

0.84 
.90 

Feet. 
2.80 
3.43 
1.70 
3.55 
3.50 
2.90 

Sec.-ft. 
5.9 

July  11 

Prall  and  Morse 

12.6 

July  18 

August  2 . 

W,  BT  Fryman , ,     , 

o.  1 

do 

11.5 
12.8 
6.8 

1.03 
1.03 
.97 

12.0 

August  10 

do 

13.0 

August  15 

H.M.Morse 

6.6 

a  Estimated. 
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Daily  gage  heights,  in  feet,  and  discharge,  in  second-feet,  of  West  Fork  ditch 

Mont.,  for  1905. 


at***, 


Day. 


l.. 
2.. 
3.. 
4.. 

5.. 
6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12. 
13. 
14.. 
15. 
16. 
17.. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
20. 
30.. 
31. 


June. 


July. 


Oase 
leignt. 


_  L 
Dis-    !  Gage       Dis- 
charge.! height,  charge.1 


August 


Gage      Db- 
height.  chtifi 


2.8  | 


•8.5  : 

•8.5  l 

«8.5  | 

«8.0 

«8.0 

«8.0 

«7.5 

«7.5 

•7.5 

«7.0 

«7.0 

«7.0 

«6.0 

o6.0 

«6.0 

5.9 

4.3 

3.0 


3.43 


2.0 


1.7 


0  I 


1.0  ,. 

ol. 


0  I 

<M 
o  I 

°l 
°l 

•! 

al3       | 

12       i 
«13 

•13 

all 

•9 

«7 

«0 

0.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12 


3.35: 


2.9 


42 
H.T 
«B 
■B 

«fl 
■B 
•13 
-13 
«U 
0 

•u 
•a 

•M 

e 

«5 

•4 


a  Estimated. 


Estimated  v&nthly  discharge  of  West  Fork  ditch  near  Chinook,- Mont.,  for  1905.        * 


Month. 


Discharge  in  second-feet. 


,  Maximum. '  Minimum. 


June 

July.... 
August. 


8..r»  | 
13.0 
13.0  \ 


Mean. 


4.2 
2.9 
5.9 


Total  to 
acre-feet 


179 
364 


D0WEN  ft  BUCKLEY  DITCH  NEAR  CHINOOK.  MONT. 


This  ditch,  which  heads  in  Canada  alxmt  150  foot  north  of  the  international  boundary, 
diverts  water  from  North  Fork  of  Milk  River  at  a  point  about  30  miles  north  of  Chinook, 
Mont. 

Construction  was  l>cgun  on  the  dam  and  ditch  in  1902,  and  the  works  now  consist  of 
an  earth  and  rock  dam,  three  flumes,  and  alnmt  2  miles  of  ditch.  About  40  acres  of  land 
were  irrigated  from  the  ditch  in  1905,  and  it  is  probable  that  150  acres  will  ultimately  be 
reclaimed.     The  water  filing  attaching  to  this  ditch  is  for  a  flow  of  12  second-feet,  but  th€ 
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i  testified  in  a  lawsuit  that  only  50  miner's  inches,  or  1.25  second-feet,  have  ever  been 
verted.     September  20,  1905,  the  ditch  was  visited  and  a  cross  section  and  the  slope  were 
i,  from  which  the  capacity  of  the  ditch  was  estimated  at  7.5  second-feet. 

ROKITA  DITCH  NEAR  CHINOOK,  XONT. 

The  Rokita  ditch  diverts  water  from  North  Fork  of  Milk  River  at  a  point  about  27  miles 
of  Chinook,  Mont.     The  dam  is  well  constructed  of  earth  and  rock,  and  the  ditch  is 
2  miles  long.     About  40  acres  are  irrigated  at  present,  but  more  land  will  soon  be 
X  under  the  ditch.     Information  is  lacking  in  regard  to  the  date  and  amount  of 
Inter  filing,  as  well  as  the  date  on  which  construction  was  commenced. 

This  ditch  was  visited  September  20,  1905,  and  a  cross  section  and  the  slope  were  meas- 
|*nd,  from  which  the  capacity  is  estimated  at  6  second-feet. 


CORREGAN  DITCH  NEAR  CHINOOK,  XONT. 


"Hie  Corregan  dam  is  located  in  North  Fork  of  Milk  River  at  a  point  about  22  miles  north 
Chinook,  Mont.,  and  8  miles  below  the  Dowen  &  Buckley  dam.  The  head-gates  arc  5 
&  wide  and  2.5  high,  and  the  ditch  is  completed  for  2  miles.  The  upper  1,500  feet  are 
jjoctted  in  a  slough,  and  the  ditch  is  carried  across  North  Fork  in  a  flume  about  150  feet  long. 
Un  appropriation  of  20  second-feet  was  made  in  October,  1901,  and  construction  was  begun 
rfcn  the  ditch  in  1902.  About  55  acres  of  land  are  being  served  at  present  and  probably  150 
•cres  will  eventually  be  irrigated  from  this  ditch.  Henry  Corregan  testified  in  court  that  he 
used  about  100  miner's  inches,  or  2.5  second-feet,  since  1902. 
TTie  ditch  was  visited  September  20,  1905,  and  cross  sections  and  slopes  were  taken  at 
two  different  points,  from  which  the  capacity  of  the  ditch  is  estimated  at  6  second-feet. 

WINTER-ANDERSON  CANAL  NEAR  CHINOOK.  XONT. 

Hiis  canal  diverts  water  from  the  south  side  of  Milk  River  at  a  point  about  3  miles  south- 
east of  Chinook,  Mont.  Construction  was  begun  in  October,  1900,  and  a  filing  was  made  at 
stbat  time  for  100  second-feet  of  water.  An  appropriation  of  12  second-feet,  dating  back  to 
jplhrch,  1896,  is  also  claimed  for  this  ditch  by  Henry  Winter.  This  appropriation  was  orig- 
^Jbally  made  by  other  parties,  whose  rights  were  acquired  by  Winter  in  September,  189o\ 
:  Probably  2,500  acres  could  be  irrigated  from  the  Winter-Anderson  canal,  but  it  carried  no 
;  witer  duri4£l905. 

This  canal  was  visited  October  11,  1905,  and  from  the  cross  section  and  slope  whictfc  were 
then  taken  the  capacity  of  the  canal  was  estimated  at  45  second-feet. 

PARALLEL  CREEK  DITCHES  NEAR  HARLEM,  XONT. 

In  the  vicinity  of  Harlem,  Mont.,  are  a  number  of  ditches  used  to  divert  water  from 
Parallel  Creek,  a  stream  which  usually  discharges  a  large  amount  of  water  in  March  and 
April,  but  goes  dry  early  in  the  season.  A  considerable  body  of  land  is  irrigated  from  this 
creek. 

The  principal  ditches  are  the  Nystrom,  Fox,  Everett  &  Smith  Company,  and  Forbes. 

ROCK  CREEK  CANAL  NEAR  HLNSDALE,  XONT. 

This  canal  is  owned  by  a  corporation  composed  of  farmers  in  the  lower  Milk  River  Valley. 
It  diverts  water  from  the  east  side  of  Rock  Creek,  a  tributary  of  Milk  River  from  the  north. 
The  head-gates  are  situated  about  7  miles  north  of  Hinsdale,  Mont  ,  and  the  general  course 
of  the  canal  is  southerly.  The  canal  is  used  to  irrigate  extensive  areas  north  of  the  river 
mod  east  of  Rock  Creek. 

The  gaging  station  was  established  July  5,  1905.  It  is  located  about  300  feet  below  the 
head-gates  of  the  canal. 

TTie  channel  is  straight  for  100  yards  above  and  200  yards  below  the  section.  Both  banks 
are  nearjy  vertical  and  are  composed  of  earth.    The  bed  is  composed  of  soft  mud,  with  ^ 
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very  small  amount  of  vegetation,  and  probably  shifts  slightly.  The  current  has  a  veloei 
of  about  1  foot  per  second  in  ordinary  stages. 

Discharge  measurements  are  made  by  wading  about  10  feet  below  the  gage.  TT»  initi 
point  for  soundings  is  a  stake  set  in  the  west  bank  about  2  feet  from  the  water's  edge. 

The  gage,  which  was  read  twice  each  day  by  F.  E.  Halbert  from  the  time  of  its  estahtt 
ment  to  the  end  of  the  irrigation  season,  is  a  vertical  rod  driven  into  the  bed  of  the  ca 
near  the  left  bank.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  The  head  of  a  I 
penny  nail  driven  into  a  notch  cut  in  a  large  cottonwood  tree  100  feet  east  of  the  gage;  at 
vation,  8.43  feet  ut>ove  the  datum  of  the  gage.  (2)  The  head  of  a  10-penny  nail  driven  into 
notch  cut  in  a  large  cottonwood  tree  150  feet  northeast  of  the  gage;  elevation, 8.74  feet  aboi 
the  datum  of  the  gage. 

Discharge  measurements  of  Rock  Creek  canal  near  Hinsdale,  Mont.,  in  1905. 


Date. 


Hydrographer. 


July  5 \  (\  T.  Prall 

July  24 •  W.  B.  Freeman. 

August  12 ] do 


Width. 

Feet. 
24.5 
21.5 
21.5 


Area  of  |    Mean    !     Gage 
section.  ;  velocity.  \  height. 


Sq.ft. 
30.1 
9.4 
13.1 


Ft.  per 
see. 

1.02 
.26 
.51 


Dif 


Feet. 
1.0 
.10 
.3 


8«4 
1 


Daily  gage  heights,  in  feet }  and  discharge,  in  second-feet,  of  Rock  Creek  canal,  near  Hinttk 

Mont.,  for  1905. 


Day. 

Ju 

Gage 
height. 

1 

2 

3 

4 

5 



1.0 

6 

.95 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15.. 
16. 


August. 


Dis- 
charge.' h'cig] 


age 
Ight. 


Dis- 
charge. 


.95  | 

f! 

•7   I 

.65  1 
.62  ! 


.48 


31 
31 
31 
31 
31 
29 
31 
29 
25 
19 
17 
16 
12 
9 

»! 

u  ! 


1.25 
.95 
.9 
.8 
.7 
.65 
.58 


.42 
.4 

.ai 

.3 

.25 

.2 

.12 

.08 


"I 


41  !  17 

29  i!  18. 

27  \\   19 

23  |;  20 

19  ''  21 

17  I;  22. 

15  I.  23 

12  J;  24 

9  |,  25 

9  J1  26, 

7  !|  27, 

6  'l  28 

5  29. 


3  \  30 

2  !'  31 

jl 

1  'I 
!l 


July.          | 

August. 

Day. 

Gage 
height. 

Dis-   I   Gage  1    Di 
charge.1  height. .  chi 

0.68 

.5 

.4 

.38 

.3 

.25 

.25 

.2 

.1 
1.4 
1.4 
1.25 
1.3 
1.3 
1.2 

12  1 
9  • 

8  1 

6> 

•! 
«i 
*i 

1  ! 

48  ' 

•I 

41  ! 
44  1 

44  1 

30 

! 

0.2 
.* 

\ 







1 

i 

1 



.:...  J 

1 



1 





1 

1 

i 

! 

Estimated  monthly  discharge  of  Rock  Creek  canal  near  Hinsdale,  Mont.,  for  1905. 


Month. 


July.... 
August. 


Discharge  in  second-feet. 

Total 

Maximum.1  Minimum. 

Mean. 

acre-fc 

i 
48  |                   1 
41                     0 

22 
7.3 

1 
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8EEPAGE  MEASUREMENTS. 

MILK  RIVER,  MONTANA. 

week  beginning  June  4, 1905,  a  series  of  measurements  were  made  by  L.  R. 
nstant  engineer,  along  Milk  River  from  the  head-gates  of  the  Milk  River  canal, 
20  miles  northwest  of  Sweet  Grass,  down  the  river  to  a  point  2  miles  below 
police  station.  This  distance  is  approximately  50  miles.  Other  measure- 
lade  from  the  point  where  Milk  River  enters  Montana  as  far  down  as  Havre, 
is  about  60  miles. 

Seepage  measurements  of  Milk  River,  Montana,  June,  1906. 


- 

Dis- 
tances 

Dis- 
charge. 

Gain  or  loss. 

Location. 

Total. 

Per 

mile. 

ites 

Miles. 
0 
10 
16 
10 
14 
75 
15 
19 
15 
10 

Sec. -ft. 
49.0 
56.5 
51.4 
47.2 
43.9 
39.9 
37.0 
33.3 
41.6 
44.6 

Sec.-ft. 

8ec.-ft. 

ver 

+7.5 
-5.1 
-4.2 
-3.3 
-4.0 
-2.9 
-3.7 
+8.3 
+3.0 

+0.75 

-  .32 

42 

i ranch 

b  ranch 

s  ranch 

-  .24 

-  .053 

-  .20 

-  20 

in  line 

n's  ranch 

te , 

d  ranch 

+  .55 
+  .30 

«  Distances  from  point  to  point,  measured  along  the  river. 

OUTRANK  CREEK,  MONTANA. 

and  22,  1905,  a  series  of  measurements  were  made  by  H.  M.  Morse,  engineer- 
;  Cutbank  Creek,  for  the  purpose  of  determining  the  seepage  loss,  from  a  point 
es  above  the  town  of  Cutbank,  near  the  ranch  of  John  Bird,  to  Cutbank. 

Seepage  measurements  of  Cutbank  Creek,  Montana,  August,  1905. 


Location. 


ird's  ranch 

's  ranch 

lan's  camp,  1  mile  above  Bud  Kllison's  ranch 

below  Bud  Ellison's  ranch 

from  Cutbank  and  1  mile  above  point  where  reservation 

crosses  creek 

k 


Dis- 
tance 
from 
Cut- 
bank. 

Miles. 
20 
15 
11 

8 


Gain  or  loss. 


Dis- 
charge. 


Total 


i     Per 
mile. 


Sec.-ft. 

Sec.-ft. 

Sec.-ft. 

42. 5 

37.0 

—5. 5 

-1.1 

40.6 

+3.6 

+  .9 

35.6 

-5.0 

-1.4 

34.2 

-1.4 

-  .47 

33.0 

-1.2 

-  .27 
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MISCELLANEOUS  MEASUREMENTS. 

Miscellaneous  discharge  measurements  made  in  Milk  River  drainage  basin  in  JSOS. 


Date. 


June  16..  .. 

July  1 

July  12.... 
July  20.... 
July  2H.... 
July  29.... 
August  3.  . 
August  8.  . 
August  15. 


Stream. 


Locality. 


MUk  River« ;  Yantic,  Mont.. 

do.<» do 

do.* do 

do« ' do 

do.* do 

do.<* ' do 

do.« do 

do.© do 

do.« do 

August  23 do.a do 

June  17 Milk  River  * '  Chinook.  Mont 

June  24 do.* '• do 

JulyH do.* ' do 

July  15 do.* do 

July  21 do.' ' do 

July  27 do.* do 

Augusts do.* do 

August  11 do.* do 

August  10 do.* do 

Juno  17 Milk  River  d  Zurich,  Mont.. 

June  24 do.d do 

Julys do.d do 

July  1"> do.d do 

July  21 do.d do 

Julv  27 do.d do 

Augusts do.d do 

August  11 do.d do 

August  1«.) do.d do 

August  25 Agency  ditch  « Fort 


Width. 


Feet. 


July  14 Milk  River/ 

July  2S do./ 

August  4 do./ 

August  17 do./ 

August  25 do./ 

September  5 do.' 

July  24 Milk  River 

August  12 do 

July  5 Rock  Creek  o 

July  24 do.0 

August  12 do.0 

July  IS West  Fork  of  Milk 

River.* 
July  11 West  Fork  of  Milk 

River.' 
July  IS do.< 


Belknap 

Agency.  Mont.       , 

Harlem.  Mont ' 

i 
....do I 

....do 

....do | 

....do 

....do 

Hinsdale,  Mont 

....do 

....do 

...  do 

....do 

Chinook.  Mont 


.do. 


.do. 


Area  of 
section 


Sq.fi. 


127.0 
7.4 


38.0 


24 


184.0 


90.0 
19.0 


23.5 


Mean       Gage 
velocity,  height. 


Ft.  per  | 

tec.     i  Feet.  \8ec-fL 
I »  " 


1.07 

.« ! 


1.38 


2.32  !. 
1.88  I 


.68 


1.08 


.62 


a  Estimated  just  below  the  head  of  the  Fort  Belknap  canal. 

ft  Estimated. 

*  Measured  iust  below  the  head  of  the  Paradise  Valley  caniii 

d  Measured  just  below  the  head  of  the  Harlem  canal. 

«  Measured  1}  miles  below  head-gates. 

/  Measured  iust  below  head  of  the  agency  ditch. 

o  Measured  just  below  head  of  the  Rock  Creek  canai. 

A  Measured  below  head  of  the  Reservation  ditch. 

i  Measured  below  all  diversions. 


2.0 


1.6 


»i 

111 

>.l 

»M 

HI 

in 

MJ 
M 
») 

S 

1» 


» 

UJ 

fcil 

49 
»A 
»M 

»Ll 

111 

fttf 

»tt 

14.1 

U 

l.S 

M.0 
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Miscellaneous  discharge  measurements  made  in  Milk  River  drainage  basin  in 
1905— Continued. 


Date. 

Stream. 

Locality. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

ily2S-2»... 

. . !  West  Fork  of  Milk 

1      River.a 
.) do.« 

Chinook,  Mont 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

Sec.-ft. 
*  2011.0 

do 

36.0 
87.0 
33.0 

0.87 
.44 
.60 

24.0 

tJ1 

do.« 

I 
do.« 

do 

38.0 

,,t  M 

do 

20.0 

newt  11 

do.a 

do 

&  15.0 

«9Mttf.. . 

.J do.a 

do 

ft.  5 

JHBM23..  . 

do.« 

do '. 

6.5 

a  Measured  below  a 

1  diversions. 

&  Estimated. 

MUSSELSHELL  RIVER  DRAINAGE  BASIN. 

MUSSELSHELL   RIVER   AT   SHAWMUT,    MONT. 

Musselshell  River  heads  in  the  Little  Belt  Mountains,  not  far  from  White  Sulphur  Springs, 
Hetgher  County,  Mont.,  runs  eastward  between  the  Big  Snowy  Mountains  and  the  Bull 
Unintains  in  a  course  approximately  parallel  to  that  of  the  Yellowstone  to  about  107°  30' 
f  vest  longitude,  and  then  turns  northward  to  the  Missouri. 

,  The  gaging  station  was  established  August  12,  1902,  for  the  purpose  of  determining  the 
F  imount  of  water  available  for  irrigation  and  storage.  It  is  located  at  Crawford's  ranch, 
f  one-eighth  mile  from  the  post-office  at  Shawmut,  Mont.,  and  25  miles  east  of  Harlowtown. 
The  channel  is  straight  for  1*50  feet  above  and  below  the  station.  The  right  bank  is  high 
.  and  steep  and  covered  with  brush ;  the  left  is  comparatively  high  and  but  slightly  wooded ; 
both  banks  may  overflow  at  extreme  high  water.    There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  at  the  new  gage.     The  ini- 
tial point  for  soundings  is  the  center  of  the  post  supporting  the  right  end  of  the  cable. 

The  gage  is  read  once  each  day  by  Dwight  E.  Crawford.  The  original  gage  was  a  vertical 
rod  spiked  to  a  cot  ton  wood  stump  on  the  right  bank  of  the  river,  about  200  feet  north  of  Mr. 
Crawford's  house.  April  22,  1905,  a  new  rod  gage  was  set  into  the  right  bank  400  feet  below 
the  old  gage,  the  datum  being  1.01  feet  below  that  of  the  original  gage.  As  the  fall  of  the 
river  is  only  0.72  foot  between  the  two  points,  the  new  gage  reads  0.29  foot  greater  than  the 
old  one:  readings  for  years  previous  to  1905,  to  be  referred  to  the  new  datum,  must  therefore 
be  increased  by  that  amount.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  30- 
penny  spike  below  a  blaze  in  an  18-inch  cotton  wood  tree,  which  stands  at  the  corral  fence 
75  feet  northeast  of  the  old  gage  rod;  elevation,  5.91  feet  above  zero  of  the  old  ga^e  and 
6-92  feet  above  zero  of  the  new  gage.  (2)  A  10-penny  spike  in  a  6-inch  cotton  wood  tree  60 
feet  southeast  of  the  old  gage  rod;  elevation,  6.14  feet  above  zero  of  the  old  gage  and  7.15 
foet  above  zero  of  the  new  gage.  (3)  A  bolt  in  the  post  supporting  the  measuring  cable  at 
the  right  bank,  established  April  22,  1905;  elevation,  4.87  feet  above  zero  of  the  new  gage. 
Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
°f  the  United  States  Geological  Survey. 

Docription:  W,  p  31;  99,  pp  111-112;  130,  p  113. 

Discharge:  130.  p  114. 

C»«ebeighti:  M,  p  32;  99,  p  112;  130.  p  114. 
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Discharge  measurements  of  Musselshell  River  at  Shawmut,  Mont.,  190±-5. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean    '     Gage 
velocity.  1  height. 

Dfa 

|chau 

1904. 
November  8 . . . 

L.  R.  Stockman 

Feet. 

8q.fi. 
58 

08 
70 
158 
61 
1.6 

1 
Ft.  per  j 
sec     |     Feet. 

1.88  |       «1.44 

1 

.06  |          1.01 

1.18            1.20 

2.36  j         2.25 

.88  I         1.00 

1.10  I           .40 

i 

J 

1906. 

April  23 

Mav  15 

J.  H.  Sloan 

56 
55 

72 
63 

1 

do 

II 

June  20 

do 

fl 

August  7 

do 

1 

September  22 * 

do 

a  Referred  to  new  datum.  &  Made  at  different  aertion. 

Daily  gage  height ,  in  feet,  of  Musselshell  River  at  Shawmut,  Mont.,  for  1905. 


Day. 

Jan.  | 

I 
1.45; 
1.45 

i.45  ; 

1.45 

1.45  ! 

1.45 

1.45 

1.45 

1.45 

1.45  ' 

1.45 

1.45  ■ 

1.45  ' 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45  ; 

1.45 

1.45  > 

1.5    ; 

1.5     ' 
1.5 

1.5    ! 
1.5    \ 

1.5      ' 

1.5  \ 

i.6  ; 

1.6  1 

i.6  ; 

Feb. 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.65 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.75 

1.8 

1.8 

1.8 

1.9 

2.05 

Mar. 

1.9 

1.6 

1.6 

1.55 

1.5 

1.5 

1.55 

1.5 

1.4 

1.4 

1.3 

1.2 

1.2 

1.1 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

Apr. 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.25 
1.25 
1.25 
1.25 
1.2 
1.2 
1.2 
1.15 
1.15 
.05 
1.0 
1.0 
1.0 
1.0 
.95 
.95 
.95 

May. 

0.95 
.9 
.9 
1.0 
1.05 
1.05 
1.05 
1.0 
1.0 
1.0 
1.55 
1.5 
1.4 
1.3 
1.2 
1.15 
1.1 
1.1 
1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.5 
1.5 
1.5 

June. 

July. 

" 

2.5 
2.3 

2.1 
1.9 
1.8 
1.7 
1.5 
1.3 
1.3 
1.2 
1.05 
.9 
.8 
.7 
.65 
.6 
1.9 
.8 
.65 
.6 
.6 
.55 
.55 
.55 
.55 
.K5 

.  4 

.7 

9 
.9 

4.  IS 

Aug. 

Sept. 

0.55 
.55 
.55 
.55 
.55 
.55 
.55 
.55 
.5 
.5 
.5 
.5 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 

Oct. 

Nov.' 

i 

D 

1 

1.6 

1.9 

2.3 

2.6 

4.58 

3.78 

3.4 

3.4 

4.13 

3.2 

3.6 

3.3 

3.3 

3.25 

3.1 

2.75 

2.7 

2.6 

2.4 

2.2 

2.1 

2.2 

2.3 

2.35 

2.4 

2.4 

2.6 

2.45 

2.25 

2.1 

2.4 
2.0 
1.85 
1.5 
1.3 
1.15 
1.1 
.95 
.85 
.8 
.75 
.75 
.7 
.7 
.65 
.65 
.65 
.65 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.55 
.55 
.55 

0.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.5 
.5 
.5 
.6 
.6 
.6 
.6 
.7 
.8 
.8 

1.0 

1.1 

1.0 

1.05 

1.05 

1.0 

1.0 

1.0 
.9 
.9 
.8 

0.05 

2 

1.0    1 

3 

1 
1.1    . 

4 

1 
1.05  1 

1.05 

6 

1.05 

, 

1.05 

8 

1.05 

9 

10 

1.05 
1.05  ' 

11 

1.05  i 

12 

1.05  l 

13 

1.05  I 

14 

1 
1.04 

15 

1.04 
1.04 

16 

17 

1.0    | 

18 

19 

1.0 
1.01 
1.01 
1.0 
1.0 

20 

21 

«>2 

23 

.9    ' 

24 

25 

26 

27 

28 

29 

30 

31 

■• 

.9 
1.0 
1.1 
1.1 
1.1 
1.1 

Note.— All  gage  heights  refer  to  the  datum  established  April  22,  1905. 

From  January  1  to  February  12  the  river  was  frozen  entirely  across;  from  February  13  to  Febr 
28  there  was  an  ooen  channel;  the  river  was  clear  on  March  1.    Average  thickness  of  ice.  0.8  foot, 
river  was  froz.cn  also  from  November 27  to  December  31 .    Thickness  of  ice,  0.6  foot,  approximately, 
ing  frozen  period  gage  heights  are  to  the  top  of  the  ice. 
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LITTLE    MUDDY   RIVER    DRAINAGE    BASIN. 

LITTLE   MUDDY  RIVER  NEAR  WILLISTON,  N.   DAK. 

luddy  River  rises  in  the  northwestern  part  of  Williams  County,  N.  Dak.,  and 
hw&rd  into  Missouri  River  at  Williston. 

ping  station  was  established  February  4,  1904.  It  is  located  in  sec.  19,  T.  155  N.f 
.,  the  gage  in  the  southwest  quarter  and  the  cable  in  the  northeast  quarter,  about 
7  road  from  Williston,  N.  Dak. 

uinel  is  straight  for  about  200  feet  above  and  1,700  feet  below  the  station.  Both 
•  high  and  clean  and  do  not  overflow.  The  bed  of  the  stream  is  composed  of  silt 
rly  permanent.  There  is  but  one  channel  at  all  stages,  and  the  current  is  sluggish. 
rge  measurements  are  made  at  high  stage  by  means  of  a  cable,  car,  and  tagged  wire. 
1  point  for  soundings  is  a  point  0.5  foot  behind  the  top  of  the  cable  support  at  the 
k.  At  low  stages  measurements  are  made  by  wading  a  few  rods  below  the  gage. 
iard  chain  gage,  which  was  read  during  1905  by  W.  O.  Hollar,  is  attached  to  a  tim- 
c&ing  horizontally  over  the  stream  near  the  house  of  the  observer.    The  length  of 

is  22.23  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  post  driven 
i  the  surface  of  the  ground  under  the  projecting  timber  of  the  gage  and  marked 
ass-headed  nail  in  the  top;  elevation  above  the  datum  of  the  gage,  2.92  feet.  (2) 
ital  line  of  four  medium-sized  spikes  driven  into  the  end  of  a  log  in  the  wall  of  the 

about  4  rods  west  of  the  chain  gage  at  the  corner  nearest  to  it  and  about  3  feet 
Mind;  elevation  above  gage  datum,  13.00  feet, 
lined  rod  gage  reading  from  1.8  to  10.3  feet  was  established  about  6  rods  above 

lgage* 

ription  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 

'aper  No  130  of  the  United  States  Geological  Survey,  pages  114-117. 
harge  measurements  of  Little  Muddy  River  near  Williston,  N.  Dak.,  in  1905. 


Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

F.  C.  Davis 

Feet. 
8.0 
22 
7.8 
15.5 
8.5 
8.0 
8.0 
7.5 

Sq.ft. 
6.9 
9.8 
5.3 
6.2 
7.2 
7.2 
6.8 
4.5 

Ft.  per 
sec. 

2.32 

0.97 

1.72 

1.47 

2.43 

2  12 

1.71 

1.32 

Feet. 
2.60 
2.50 
2.45 
2.45 
2.54 
2.50 
2.57 
2.39 

Sec.-ft. 
16.0 

Chandler  and  Turner 

9.5 

do 

9.1 

....do 

9.1 

R.  Richards 

17.5 



•20.. 

F.  C.  Davis 

15  3 

Hanna  and  Chandler 

11.6 

E.  F.  Chandler 

5.9 

a  Made  at  different  section. 


90  STREAM   MEASUREMENTS   IN    1905,  PART   VIII. 

Daily  gage  height,  in  fed,  of  Little  Muddy  River  near  WiBtiton,  N.  Dak.,  for  1905. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
2."). 
26. 
27. 
28. 


30. 
31. 


Day. 


Mar. 

Apr.   1 

L 

May. 

June. 

July. 

Aug. 

Sept. 

OctJ 

Not. 

3.9 

2.6  | 

2.5 

2.5 

2.6 

i 

2.5     ; 

2.4 

1 
2.6  ! 

1* 

3.9 

2.6! 

2.5 

2.5 

2.6 

2.5 

2.5 

26 

u 

3.9 

2.6  1 

2.5 

2.5 

2.6 

2.5 

2.5 

2.6  1 

* 

3.9 

2.5 ; 

2.5 

2.55 

2.6 

2.5  ' 

2.5 

2.5 

u 

3.8 

2.5  : 

2.5 

3.2 

2.6 

2.5' 

2.4 

2.5  | 

u 

3.6 

2.5  | 

2.5 

3.45 

2.6 

2.5  1 

2.4 

2.5 

u 

3.5 

2.5' 

2.5 

3.2 

2.6 

2.5 

2.4 

2.5  j 

11 

3.2 

2.5  ' 

2.5 

3.1 

2.6 

2.5 

2.4 

2.5  ' 

li 

3.0 

2.5  | 

2.5 

2  95 

2.6 

2.6 

2.4 

2.5  1 

a 

3.0 

2.4  ' 

2.5 

2.8 

2.6 

2.5  ' 

2.4 

2.5  ! 

ii 

2.9 

2.4  J 

2.5 

2.8 

2.6 

2.4  ! 

2.4 

2.5  j 

u 

2.9 

2.4 

2.5 

2.7 

2.6 

2.4  1 

2.4 

2.5  1 

u 

2.9 

2.4  > 

2.5 

2.6 

2.6 

2.4  1 

2.4 

2.5  1 

u 

2.9 

2.4  ' 

2.5 

2.6 

2.6 

2.4  1 

2.4 

2.5  1 

u 

2.8 

2.4 

2.5 

2.6 

2.6 

2.4  ' 

2.4 

2.5 

u 

2.8 

2.4 

2.5 

2.6 

2.6 

2.4  1 

2.4 

2.5 

u 

2.8 

2.4  ' 

2.5 

2.6 

2.6 

2.4  | 

2.4 

2.5 

u 

2.7 

2.4  , 

2.5 

2.6 

2.6 

2.4  ! 

2.4 

2.5 

tl 

2.8 

2.5 

2.5 

25 

2.6 

2.4j 

2.4 

2.4 

* 

2.7 

2.5 

2.5 

2.6 

2.6 

2.4 

2.4 

2.5 

J. 

2.  7 

2.5 

2.5 

2.6 

2.6 

2.4 

2.4 

2.5 

i. 

2.7 

2.5 

2.5 

2.5 

2.6 

2.4  | 

2.4 

2.5 

1 

2.7 

2.5 

2.5 

2.5 

2.6 

2.4  | 

2.4 

2.5 

1 

2.6 

2.5 

2.5 

2.5 

2.5 

2.4  1 

2.4 

2.5 

1 

2.6 

2.5 

2.5 

2.5 

2.6 

2.4  | 

2.4 

2.5 

2 

2.6 

2.5 

2.5 

2.5 

2.6 

2.4; 

2.4 

2.5 

2 

2.6 

2.5 

2.5 

2.5 

2.6 

2.4  , 

2.4 

2.5 

2 

2.6 

2.5,' 

2.5 

2  65 

2.5 

2.4 

2.4 

2.5 

1 

2.6 

2  5 

2.5 

2.65 

2.5 

2.4  ' 

2.4 

2.5 

1 

2  6 

2.5 

2.5- 

2.6  . 

2.5 

2.4  j 

2.4 

2.5 

26 

2.5 

2  5 

2-*! 

i 

2.5 

Notk     River  frozen  over  January  1  to  February  28:  also  November  30  to  December 31. 

Station  rating  table  for  Little  Muddy  Rhvr  near  Wffliston,  .V.  Dak., from  February  1,190^ 

December  Jl,  1905. 


Cage 
height. 


Discharge..   ^    .Discharge,   ^ 


Stc.ft. 


Fed. 


Sec.-ft. 


Feet. 


Feet. 
2. 10 
2.50 
2  60 
2  70 

2  80 
2.90 
3.00 
3. 10 

3  20 
3.30 


The  hImivc  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  13  discharge  mease 
mints  made  during  1904-5.  It  is  fumy  well  defined  between  gage  heights  2.4  leet  and  5.4  feet;  aboi 
iwl  it »?  estimated. 


6     , 

3.40 

10     " 

3. 50 

16    ! 

3  60 

-J     , 

3.70 

32    , 

3.80 

43     " 

3.90 

57     ' 

4.00 

74 

4  10 

93    , 

4.20 

114 

137     , 

4.30 

162     ' 

4.40 

189     ' 

4.50 

218     1 

4  60 

249     ' 

4  70 

281     1 

4.80 

315    1 

4.90 

350     ' 

5  00 

386     ' 

5. 10 

Discharge 

height 

Discharge. 

Sec.-ft.     , 

Feet. 

8ec.fi. 

423 

5.20 

794 

461  ; 

5.30 

839 

500    . 

5  40 

885 

539 

5  50 

932 

579     | 

5.60 

960 

620     , 

5.70 

1,030 

662 

5.80 

1,082 

705     , 

5.90 

1,135 

749 

6  00 

1,189 
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ated  monthly  discharge  of  Little  Muddy  River  near  WillisUm,  N.  Dak.,  for  1905. 
[Drainage  area,  800  square  miles.] 


Month. 


Discharge  in  second-feet. 

Mean. 


Maximum. 


le  period . 


200 
16 
10 

150 
16 
10 
10 
16 
16 


Minimum. 


58.8 

9.4 

10.0 

28.1 

15.0 

7.3 

6.4 

10.6 

11.0 


Total  in 
acre-feet. 


3,615 
559 
615 

1,672 
922 
448 
381 
652 
633 


Run-off. 


Second-feet 
per  square 


9,500 


Depth  in 
inches. 


0.074 
.012 
.012 
.035 
.019 
.0091 
.0080 
.013 
.014 


0.085 
.013 
.014 
.039 
.022 
.010 
.0089 
.015 
.015 


YELLOWSTONE  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

upper  Yellowstone  rises  in  the  Shoshone  Mountains,  in  northwestern  Wyoming,  near 
itheast  corner  of  the  Yellowstone  National  Park,  flows  northwestward  for  40  or  50 
ind  then  enters  Yellowstone  Lake,  which  may  be  considered  the  great  source  of  the 
iver.  This  lake  is  about  15  miles  long  by  20  miles  wide,  lies  at  an  elevation  of  7,778 
ove  the  sea,  and  is  hemmed  in  on  every  side  by  lofty  mountains  from  whose  snow- 
i  slopes  its  chief  supply  of  water  must  come,  since  it  receives  no  important  streams. 
;  from  the  lake  at  the  north  end,  the  stream  flows  northwestward  for  10  or  15  miles, 
s  over  the  Great  Falls  of  the  Yellowstone,  and  for  the  next  20  miles  runs  through  the 
Canyon,  which  is  impassable  throughout.  About  80  miles  from  the  lake  it  emerges 
he  Snow  Mountains,  and  thence  runs  eastward  and  northeastward  until  it  joins  the 
ri  at  Fort  Buford,  N.  Dak. 

t  leaves  the  mountains  the  river  is  about  600  feet  wide  and  6  feet  deep;  thence  to 
Fork,  which  enters  from  the  south  about  15  miles  above  Billings,  Mont.,  it  is  character- 
r  bold,  sweeping  curves  and  many  islands.  Between  Clark  Fork  and  the  mouth  of  the 
■n  it  is  from  1,500  to  1,800  feet  wide,  is  free  from  rapids,  and  has  a  current  of  3  to  4 
in  hour.  Between  the  Bighorn  and  the  Powder  the  main  stream  increases  in  width 
n  2,400  to  2,700  feet,  and  becomes  turbid  like  the  Missouri.  Below  the  mouth  of  the 
x  the  banks  are  low  and  caving,  and  the  stream  contains  some  rapids  and  shoals  and 
ous  densely  timbered  islands. 

length  of  the  Yellowstone  is  about  500  miles;  the  area  of  the  basin  is  approximately 
square  miles. 

he  tributaries  of  the  Yellowstone  the  most  important  is  the  Bighorn,  which  has  its 
in  the  many  small  streams  draining  the  intersecting  slopes  of  the  Wind  River  and 
>ne  mountains  in  northwestern  Wyoming,  about  30  miles  southeast  of  Yellowstone 
al  Park.  For  approximately  75  miles  it  flows  southeastward,  its  volume  being  con- 
'  augmented  by  small  streams  from  the  south  heading  well  back  in  the  Wind  River 
,  but  receiving  no  important  additions  from  the  north.  In  this  portion  of  its  course  it  is 
Wind  River;  but  at  its  southernmost  point  it  is  joined  by  Little  Wind  River,  turns 
ry  to  the  northeast,  and  is  below  known  as  the  Bighorn.  Continuing  in  a  winding 
for  about  15  miles,  it  then  turns  directly  north,  passes  through  a  deep  canyon  in  the 
eek  Range,  crosses  Bighorn  County,  Wyo.,  into  Montana,  and  joins  the  Yellowstone 
JO  miles  north  of  Fort  Custer.  The  basin  is  almost  surrounded  by  high  mountain 
ibb  172-06 7 


92  STREAM   MEASUREMENTS    IN   1905,  PART    VIII. 

ranges,  including  the  Shoshone  and  Owl  Crook  mountains  on  the  north  of  Wind  River,  tk 
Wind  River,  Sweetwater,  and  Granite  ranges  on  the  west  and  south,  and  to  the  east  a  low 
range  of  broken  hills  which  extend  to  the  high  plateau  forming  the  divide  between  the  Big- 
horn and  the  Powder  and  North  Platte  river  basins.  The  reduced  Shoshone  Indian  Haer- 
ration  is  drained  by  Wind  River,  while  the  Crow  Reservation  is  located  near  the  mouth  of 
the  Bighoi  n.  On  the  Indian  lands  several  large  canals  are  being  constructed  and  the  science 
of  irrigation  is  being  taught.  The  soil  on  the  Rocky  Mountain  slopes  is  generally  a  sandy 
loam,  but  in  the  narrow  tributary  valleys  the  soil  is  deeper  and  of  an  alluvial  character. 

The  principal  tributaries  of  the  Bighorn  are,  first,  Wind,  Little  Wind,  and  Popo  ipe 
rivers,  which  combined  carry  the  great  perennial  discharge  and  become  the  head  watenji 
below  the  mouth  of  the  Little  Wind  are  Muskrat ,  Poison,  and  Badwater  creeks,  which  drtm 
the  sand  hills  to  the  east,  Muddy  Creek,  which  follows  the  foothills  of  the  Owl  Creek  RaifV 
Gooseberry  (-reek,  Gray  Bull  Creek,  No  Wood  Creek,  and  Shoshone  and  Little  Bigbon 
rivers. 

The  Shoshone  rises  on  the  eastern  slojx*  of  the  Shoshone  Mountains,  east  of  the  Yellow- 
stone National  Park.     It  has  two  chief  upper  branches,  North  and  South  forks,  which  unfr 
just  before  entering  Shoshone  Canyon,  at  a  point  about  12  miles  southwest  of  Cody.    Frai 
the  junction  of  the  forks  the  course  of  the  main  river  is  a  little  east  of  northeast  to  the  Big- 
horn.   The  head-water  region  is  very  mountainous,  many  of  the  peaks,  which  are  never 
entirely  free  from  snow,  rising  to  elevations  of  nearly  1 1 ,000  feet.    The  valley  of  North  Folk 
is  very  narrow  and  the  area  of  agricultural  land  in  its  lower  reaches  comprises  but  a  fef 
hundred  acres.     The  valley  of  South  Fork  is  perhaps  2  miles  wide  at  its  mouth,  gradually 
narrowing  for  10  or  1/5  miles  until  it  becomes  a  gulch  or  canyon.    There  are  2,000  or  3,000 
acres  of  land  under  some  stage  of  cult i vat  ion .     From  these  two  forks  the  Shoshone  receives 90  \ 
per  cent  of  all  the  nm-ofT  carried  by  the  stream  at  any  point.     The  lower  basin,  on  the  north 
of  the  river,  soon  flattens  out  to  a  low  plain  with  a  gentle  slope  to  the  southeast;  to  the  south 
there  is  a  small  level  1>ench  immediately  below  Cody,  which  is  soon  closed  in  by  a  brokca 
headland,  spreading  out  again  farther  downstream,  whew  another  large  tract  of  irrigibfe 
land  is  to  be  found.     Throughout  its  length  the  Shoshone  is  a  rapid  stream,  the  fall  being  v«y 
great.     On  the  first  benches  the  soil  is  a  sandy  loam  resting  upon  gravel.     Salt  sage  and  an 
extremely  light  growth  of  grasses  cover  the  valleys.     The  site  of  the  Shoshone  storage  dam, 
one  of  the  projects  of  the  Reclamation  Service,  is  in  Shoshone  Canyon  about  6  miles  west  of  1 
Cody. 

Information  in  regard  to  this  basin  is  contained  in  Annual  Report*  of  the  United  States 
Reclamation  Service  and  in  the  following  publications  of  the  United  States  Geological  Sur- 
vey (Ann  =  Annual  Report:  Bull  =  Bulletin): 

Description:  Ann  11.  ii.  pp  3f»  'AS;  12,  ii.  pp  217-2:*;  20,  iv,  pp  240-247:  21,  lv,  p  190;  Bull  131,  p  36. 
Irrigation  surveys:  Ann  13,  iii,  pp  03  73. 
Kninfall  data:  Ann  13,  iii,  pp  67  On. 

YELLOWSTONK  RIVER  NEAR  LIVINGSTON,  MONT. 

This  station  was  established  May  2,  \S\Y7.  It  is  located  at  Carter's  bridge,  5  miles  south 
of  Livingston,  Mont.,  at  the  mouth  of  the  lower  canyon. 

The  channel  is  straight  for  100  yards  alajve  and  lx-low  the  station.  The  right  bank  is 
low  and  in  flood  season  a  part  of  the  water  esc.aj)es  through  a  slough  on  that  side,  beginning 
at  gage  height  4.0.r>  feet.  This  water  is  measured  separately  at  the  bridge  over  the  slough 
12")  yards  away.     The  left  bank  is  high  and  will  not  overflow.     The  current  is  swift. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  At  high 
water  a  stay  line  is  necessary  to  keep  the  meter  submerged.  The  initial  point  for  soundings 
is  marked  on  the  guard  rail  2  feet  east  of  the  center  of  the  northwest  pier,  which  is  at  the 
left  bank. 

Gage  readings  are  taken  once  each  day  by  Mrs.  \\\  ().  Cowan.  A  vertical  rod  was  first 
installed,  but  was  replaced  by  a  wire  gage  located  on  the  lower  side  of  the  east  span.  Janu- 
ary 1,  1903,  the  gage  datum  was  lowered  3  feet,  increasing  all  subsequent  readings  by  that 
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In  April,  1904,  the  wire  gage  was  replaced  by  a  standard  chain  gage  having  the 
im.  The  length  of  the  chain  is  20.77  feet.  The  gage  is  referred  to  bench  marks 
:  (1)  The.  head  of  a  2-inch  nut  on  the  center  pin  at  the  foot  of  the  end  diagonal  of 
»am  truss  of  the  east  pier;  elevation,  17.60  feet  above  the  new  datum.  (2)  A 
it  mark  on  the  corner  of  the  top  of  the  shoe  at  the  foot  of  the  batter  post  on  the 
>f  the  upstream  side  of  the  bridge;  the  batter  post  is  marked  in  white  paint  "  B. 
'  it  is  also  marked  in  red  paint  "17.20;''  elevation  above  the  new  gage  datum, 

ition  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
&tes  Geological  Survey  (Ann  =  Annual  Report;  WS  —  Water-Supply  Paper): 

Ion:  WS  15.  p  74;  27,  p69;  37.  pp  210-211;  49,  p  268;  G6fp22;  84,  pp  24-2,3;  99,p97;  130,  p  117. 
e:  Ann  20,  iv,  p  247;  W8  15,  p  74;  37,  p  211;  49,  p  268;  66,  p  22;  84,  p  25;  99,  p  98;  130,  p  118. 
«:  monthly;  Ann  19,  iv,  p  289;  20,  iv,  p  248;  22,  iv,  p  280;  WS  75,  p  122;  84,  p  26;  99,  p  99;  130, 

«*.  yearly:  Ann  20,  Iv,  p  53. 

?hts:  WS  15,  p  74;  27,  p  73;  37,  p  211;  49,  p  268;  66,  p  22;  84,  p  25;  99,  p  98;  130,  p  118. 

aphs:  Ann  19,  iv,  p  289;  20.  iv,  p  248;  22,  iv,  p  290;  WS  75,  p  123. 

tbles:  Ann  19,  iv,  p  288;  WS  27,  p  76;  52.  p  516;  66,  p  170;  84,  p  26;  99,  p  99;  130,  p  119. 

seharge  measurements  of  Yellowstone  River  near  Livingston,  Mont.,  in  1906. 


Hydrographer. 


20. 


L.  R.  Stockman. 

J.  H.  Sloan 

do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Width. 


Feet. 
160 
179 
178 


235 


182 
179 


Area  of 
section. 


Sq.ft. 
426 
567 
543 
1,478 
1,440 
842 
784 
540 
490 


Mean    ,     Gage  Dia- 

velocity.  I  height.  I  charge. 


Ft.  per 
see. 

2.56 

3.68 

3.50 

6.93  | 

6.63  j 

5.05  ' 

3.94 

3.49  | 

3.13 

I 


Feet. 
1.80 
2.56 
2.50 
6.41 
6.20 
4.12 
3.05 
2.52 
2.19 


Sec.-ft. 
1,089 
2,082 
1,900 
10,250 
9,548 
4,252 
3,090 
1,884 
1,536 
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Daily  gage  height,  in  feet,  of  Yellowstone  River  near  Livingston,  Mont.,  for  1905, 


Day. 


7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
36. 
27. 
28. 
29. 
20. 
31. 


Jan. 


1.7 

1.7 

1.85 

1.7 

1.7 

1.7 

1.7 

1.5 

1.6 

1.5 

1.2 

1.2 

1.7 

1.9 

1.9 

1.8 

1.9 

1.75 

1.9 

1.9 

1.9 

1.9 


Fob. 

Mar. 

1.3 

1.9 

5.35 

1.8 

4.9 

1.8 

4. 25 

1.85 

4.1 

1.85 

2.3 

1.85 

2.0 

1.9 

1.8 

1.9 

1. 7 

1.9 

1.5 

1.85 

1.25 

1.8 

1.25 

1.25 

1.5 

1.6 

1.6 

1.6 

1.6 

1.65 

1.75 

1.8 

1.8 

1.7 


1.9 

1.75  ! 

1     1.9 

1.85 

1.85 

1.95  | 

1.85 

1.85  1 

1.85 

1.85 

1.8 

1.75 

1 

1.5 

1 


1.8 

1.8 

1.9 

1.9 

1.8 

1.85 

1.85  i 

1.9 

1.95 

1.95 

1.8 

1.85 

1.7     ! 

1.7 

1.7 

1.7 

1.8 

1.8 

1.S5 

1.8 


Apr. 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.9 

2.0 

2.1 

2.1 

1.9 

1.9 

1.9 

1.9 

1.95 

1.95 

1.95 

1.95 

2.0 

2.0 

2.1 

2.1 

2.1 

2.2 

2.4 

2.5 

2.75 

2.75 

2.5 

2.45 


May. 

June. 

July.  J 

1 

2.35 

5.85 

6.2 

2.5 

6.35 

6.2 

2.6 

6.8 

6.1 

2.45 

7.15 

6.0 

2.35 

7.4 

5.0 

2.25 

6.4 

5.7    | 

2.35 

6.2 

5.7 

2.5 

6.85 

5.5    1 

2.85 

7.25 

5.3 

2.8 

6.7 

5.3 

2.6 

6.4 

5.25 

2.5 

6.6 

5.2 

2.5 

7.0 

6.15 

2.4 

7.2 

5.0 

2.45 

6.85 

4.9 

2.5 

6.4 

5.0 

2.65 

6.2 

4.9 

3.5 

6.2 

4.7 

3.4 

6.0 

4.65 

3.4 

5.8 

4.6 

3.4 

5.75 

4.55 

3.5 

6.5 

4.45 

3.6 

6.2 

4.4 

3.6 

6.4 

4.3    1 

3.6 

6.3 

4.25 

3.8 

6.5 

4.2 

3.9 
3.85  ' 
4.25  ; 
4.55 
4.95  ' 


6.75  | 
6.85  i 

g.5  ; 

6.4    , 


I 


4.15 

4.1 

4.05 

4.0 

3.95 


\m- 

Sept. 

&tt 

2.9 

3.95 

2.8    ! 

3.85 

2.8 

3,85 

^  75 

3.K5 

2.75 

3.8 

2.7 

3.;5 

2.7 

3,5 

2.7 

3.5 

2.7 

3.5 

2.65 

3.5 

2-6 

:"l..'. 

2.6 

M 

2.6 

3-43 

3.6 

3.4 

3.6 

3.35 

2.55 

3.3 

3.5 

3.3 

3.5 

3.3 

3.5 

3.15 

2.5 

3.1 

2.45 

3.1 

2.45 

3.0 

3.35 

3-D 

3.35 

M 

2.4 

3.0 

2.4 

3.0 

3.35 

3.0 

2.35 

2,05 

3.35 

2.9 

2.5 

3.0 



Oct- 


(fpr, 


2.5 

2.45 

24* 

2.45 

24 

2.4 

2.35  I 

2-35 

2.35  | 

2.3 

2.2    j 

"i 

2.2  j 
2-3  I 
2.2  I 
2.25  I 
2.2    I 

2.1   , 

2.1     ' 

2.1  I 

2.2  , 
2.15 
2.15  I 
2.15 
2.2 
2.2 
2.2 
2.2 
2.1 
2.1 
20 


1-tt 

1.91 

].« 

1.9S 

IJft 

1.S 

2.0 

2-0 

10 

2.0 

2.0 

LB 

LIB 

LI 

U 

1.8 

1,3 

1.8 

LI 

1.8 

1.6 

1.8 

1.8 

1.8S 

2.00 

1.95 

1.9 

1,78 

K45 

1.6 


Nivtk.-  Ice  conditions  February  2-14     <  Jajjo  heights  are  to  tho  top  of  the  loe. 
Station  rating  table  for  Yellowstone  River  mar  Livingston,  Mont. ,  from  January  1  to  Deeewk 

31,  toon. 


Gage 
height. 

Feel. 
1.00 
1.10 
1.20 
1.30 
l.W 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 


Discharge. 


i     G 


Sec.-fL 

500 

560 

630 

700 

770 

850 

930 

1,020 

1,110 

1,200 

1,300 

1,400 

1,520 

1,640 


,«$=.   iDta*.,*.  ;.,<$•      I^hanse. 


Feet. 
2.40 
2.50 
2.60 
2. 70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 


Sec. -ft. 
1.760 
1,890 
2.020 
2, 150 
2,280 
2.410 
2f550 
2,690 
2,830 
2,970 
3,110 
3,250 
3,400 
3,560 


Feet. 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.20 


The 
ments 


above  table  is  applicable  only  for  open-ch«nn9j  conditions.    It  is  based  on  discharge  mea* 
made  during  1904-5,  and  is  well  defined  throughout. 
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Emoted  monthly  discharge  of  Yellowstone  River  near  Livingston,  Mont.,  for  1905. 
[Drainage  area,  3,580  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  souare 

Depth  in 
inches. 

r 

1,200 
1,260 
1,250 
2,215 
5,960 
13,820 
9,540 
3,970 
2,410 
1,890 
1,300 
1,250 

630 

700 

1,020 

1,110 

1,580 

8,130 

3,970 

2,410 

1,700 

1,300 

930 

700 

1,054 
1,032 
1,139 
1,396 
2,752 
10,670 
6,180 
3,068 
1,975 
1,572 
1,190 
1,025 

64,810 
30,700 
70,040 
83,070 
169,200 
634,900 
380,000 
188,600 
117,500 
96,660 
70,810 
63,030 

0.294 
.288 
.318 
.390 
.769 
2.98 
1.73 
.857 
.552 
.439 
.332 
.286 

0.:>39 

ry  (15  days) 

.161 

.367 

.435 

.887 

.332 

1.99 

.988 

ber 

.616 

r 

.506 

ber 

.370 

5er. 

.330 

"he  period 

1,969,000 

t. — No  estimate  for  ice  period. 

YELLOWSTONE  RIVER  NEAR  BILLINGS,  MONT. 

»  station  was  established  May  29,  1904.  It  is  located  at  the  county  highway  bridge 
2  miles  east  of  Billings  and  200  feet  below  the  Northern  Pacific  Railway  bridge.  A 
gage  is  also  maintained  by  the  Department  of  Agriculture  at  the  second  highway 
■  above,  about  4  miles  west  of  the  Geological  Survey  station. 

channel  is  straight  for  200  feet  above  and  400  feet  below  the  station.  The  right  bank 
gravel,  slopes  gradually  back  from  the  channel,  and  is  not  subject  to  overflow.  The 
ink  is  low  and  sandy,  overflowing  in  extremely  high  water.  The  bed  of  the  stream  is 
wed  of  gravel  and  is  free  from  vegetation.  There  is  but  one  channel  at  all  stages,  and 
rrent  is  swift.  The  masonry  piers  of  the  railway  bridge,  200  feet  above,  and  an  island, 
*t  below,  have  considerable  effect  on  the  direction  of  the  current. 
charge  measurements  are  made  from  the  lower  side  of  the  bridge,  which  has  three 
resting  on  steel-jacketed  concrete  piers.  The  initial  point  for  soundings  is  on  the  left 
T  the  bridge. 

tandard  chain  gage,  which  is  read  twice  each  day  by  James  E.  Dickie,  is  attached  to 
idge  near  the  middle  of  the  first  span  from  the  west  bank.  The  length  of  the  chain  is 
feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  The  top  of  the  third  course 
ie  in  the  left  abutment  of  the  Northern  Pacific  Railway  bridge;  elevation  above  the 
i  of  the  gage,  18.99  feet.  (2)  The  top  of  a  nail  on  the  end  of  the  second  bent  from  the 
ad  of  the  highway  bridge  on  the  downstream  end  of  the  bent  sill;  elevation,  18.21  feet 
the  datum  of  the  gage. 

•scriptioD  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
•  Paper  No.  130  of  the  United  States  Geological  Survey,  pages  120-122. 
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Discharge  measurement*  of  Yellowstone  River  near  Billings,  Mont.,  in  1905. 


Date. 


March  25 

April  27 

May  12 

June8 

June  28 

July  20 

August  14 

September  12. 
October  11.... 


Hydrographer. 


L.  R.  Stockman. 

J.H.Sloan 

....do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


October  20 Morse  and  Sloan . 


Width. 


Feet. 
282 
318 
325 
456 
458 
301 
324 
319 
287 
318 


Area  of 
section. 


8q.  ft. 
1,027 
1,842 
2.000 
4,177 
4,554 
2,618 
2,240 
1,771 
1,066 
1,762 


Mean         Gage 
velocity,     height. 


Ft.  per 
sec. 


Daily  gage  height,  in  feet,  of  Yellowstone  River  near  Billings,  Mont.,  for  1905. 


Day. 


i  Jan. 


1 

1 

2 " 

3 ; 

4 

5 ' 

6 , 

1 
8 i 

« ' 

10 

12 ' 

13 

14 

15   

16 

17 

18     

19 

20 '. 

21 ' 

22 ' 

23 

24 ' 

25 ; 

26 i 

27 ' 

28 

20 1 

» ! 

i 
31 1 

Feb. 


4.1 
4.1 
4.1 
4.1 
4.1 
4.1 

4.i  i 

4.1  | 
4.1  I 
4.1, 
4.1  I 

4.i ; 

4.1  ' 

4.i : 

4.1  i 
4.5  , 
5.0 
5.3  ; 
5.5  ' 
5.5  ! 
5.5  ' 
5.5  | 
5.5  ■■ 

5.5 ; 

5.5  i 

5.5  ' 

5.5  ! 

5.5  ! 


Mar. 

5.0 

4.95 

4.9 

4.7 

4.55 

4.05 

3.8 

3.4 

2.9 

2.6 

2.2 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.6 

1.6 

1.15 

1.4 

1.4 

1.4 

1.4 

1.4 

1.3 

1.2 

1.0 

1.0 


Apr. 

0.9 
.85 
.8 
.9 
1.0 
1.0 
1.1 
1.1 
1.5 
1.8 
1.8 
1.8 
1.7 
1.5 
1.5 
1.5 
1.6 
1.7 
1.8 
1.8 
1.8 
1.85 
1.9 
1.95 
1.8 
1.8 
2.0 
2.2 
2.5 
2.25 


May.  i  June. 

I 


2.0 

2.3 

2.3 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

3.25 

3.25 

3.0 

3.2 

3.05 

2.8 

2.5 

2.1 

2.0 

3.7 

4.1 

2. 75 

2.6 

3.45 

4.2 

4.05 

3.8 

3.95 

4.2 

4.1 

4.6 

5.5 


6.2 

6.75 

7.2 

8.4 

9.6 

9.4 

8.1 

8.25 

9.6 

9.7 

8.7 

8.55 

9.7 

9.8 

9.6 

8.8 

8.55 

8.25 

7.65 

7.1 

7.1 

7.4 

8.15 

8.5 

8.4 

8.4 

8.9 

9.4 

8.85 

8.65 


July. 


8.6 

8.35 

8.05 

8.0 

8.0 

7.75 

7.3 

7.15 

7.0 

6.7 

6.8 

6.55 

6.55 

6.1 

6.0 

6.15 

6.25 

5.65 

5.3 

5.35 

5.5 

5.6 

5.5 

4.6 

4.5 

4.5 

4.45 

4.45 

4.25 

4.25 

4.2 


Aug. 


4.25 
4.4 

4.15 

4.15 

4.15 

4.0 

4.15 

3.06 

3.55 

3.5 

3.5 

3.4 

3.45 

3.4 

3.25 

3.15 

3.1 

3.1 

3.2 

3.0 

2.85 

2.7 

2.7 

2.65 

2.7 

2.7 

2.6 

2.6 

2.6 

2.65 

2.7 


Sept. 


2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.5 

2.4 

2.3 

2.25 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.25 

2.4 


Oct.  ,  Not. 


2.3 

2.3 

2.3 

2.2 

2.2 

2.1 

2.1 

2.2 

2.25 

2.2 

2.0 

2.05 

2.1 

2.0 

2.0 

2.0 

2.05 

2.2 

2.2 

2.2 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 


2.0    | 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.8 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 


Lt 
1.1 

U 
1.41 
L4 
1.3 
1.3 
1.1 
Lt 


Note.-  lee  conditions  January  1  to  March  11 ;  readings  to  the  top  of  the  ire.  January  11  to  February 
22  the  river  was  gorged  below  the  station;  thickness  ol  ice  increased  from  0.2  foot  to  1.8  feet.  RtfM 
frozen  November  29  to  December  31. 
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how  ruling  table  for  Yellowstone  River  near  Billings,  Mont. ,  from  January  1  to  December 

31,  1905. 


Oage 
height. 

Discharge.  1 

i 

Gage 
height. 

Discharge.  ; 

Gage 
height. 

Feet. 

Discharge. 
Sec.-ft. 

Gage 
height. 

Discharge. 

i 

Feet. 

Sec.-/*.     1 

Feet. 

Sec.-ft.     j 

!     Feet. 

Sec.-ft. 

l.OO 

1,800    ' 

2.70 

4,860 

4.40 

8,790 

1        7.20 

18,470 

1.1G 

1.940    | 

2.80 

5,085    1 

4.50 

9,050 

1        7.40 

19,340 

1.2U 

2,085    i 

2.90 

5,310    | 

4.60 

9,320 

|        7.60 

20,250 

1.30 

2,235    ! 

3.00 

5,535    j 

4.70 

9,600 

7.80 

21,200 

1            1.40 

1             2,390 

3.10 

5,760 

4.80 

9,890 

8.00 

22,190 

\           1.50 

2,550 

3.20 

5,985    | 

4.90 

10,190 

1        8.20 

23,190 

1           1.60 

,             2.715    ' 

3.30 

6,210 

5.00 

10,500 

8.40 

24,190 

l.TO 

2,885 

3.40 

6,435    ' 

5.20 

11,140 

8.60 

25,190 

\          1.S0 

3,080 

3.50 

6,660    1 

5.40 

11,810 

8.80 

26,200 

1.90 

3,240 

3.60 

6,885 

5.60 

12,490 

9.00 

27,260 

,          2.00 

3,425    , 

3.70 

7,110 

5.80 

13,190 

9.20 

28,360 

2.  lO 

1            3,615 

3.80 

7,335    | 

6.00 

13,890 

|        9.40 

29,490 

1          2.20 

'            3,810 
I            4,010    ! 

3.90 

7,565 

6.20 

14,590 

!        9.60 

30,660 

I          2.30 

4.00 

7,800    | 

6.40 

15,300 

'        9.80 

31,860 

2.40 

1            V215 

4.10 

8,040    ' 

6.60 

16,050 

!      10.00 

33,060 

2.50 

|            *>425    i 

4.20 

8,285    1 

6.80 

16,840 

1 

2.60 

4,640    : 

4.30 

8,535    j 

1 

7.00 

17,640 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  14  discharge  measure- 
ments made  during  1904-5.  It  is  fairly  well  defined  between  gage  heights  1  foot  and  5  feet,  being  based 
on  two  flood  measurements  above  5  feet. 

Estimated  monthly  discharge  of  Yellowstone  River  near  Billings,  Mont.,  for  1905. 
[Drainage  area,  11,180  square  miles.] 


Discharge  in  second 
Maximum.   Minimum. 

l-feet. 
Mean. 

2.612 

Total  in 
acre-feet. 

Run-off. 

Month. 

Second-feet 

per  square 

mile. 

0.234 
.246 
.532 
2.21 
1.32 
.556 
.352 
.323 
.294 

Depth  in 
inches. 

March  12-31      

3,060 
4,425 
12,150 
31,860 
25,190 
8,790 
4,640 
4,010 
3,425 

1,800 

103,600 
163, 500 
365,400 
1,470,000 
906,300 
382.300 
234,000 
222,300 
182,700 

0.174 

April                

1,535  1        2,747 
3,425  '        5,943 
14,590  1      24,700 
8,285  '       14,740 
4,640  ,        6,218 
3,425  i        3.933 

.274 

Mar     

.613 

2.47 

Julv                  

1.52 

.641 

.393 

October 

3,425 
3,060 

3.615 
3,290 

.372 

November  1-2* 

.306 

I 

4,030,000 

1 

1 

Note. — No  estimate  for  ice  period. 

YELLOWSTONE  RIVER  AT  GLENDIVE,  MONT. 

This  station,  established  in  1893  by  the  United  States  War  Department,  was  transferred 
to  the  Department  of  Agriculture,  which  has  kept  daily  records  of  river  height.  When  a 
studv  of  the  lower  Yellowstone  Valley  was  begun  in  1903,  this  station  was  taken  up  by  the 
United  States  Geological  Survey,  whose  records  begin  August  1,  1903.  The  station  is 
located  at  the  steel  highway  bridge  leading  northward  from  Glendive,  about  one-fourth 
mile  from  the  post-office. 
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The  channel  is  straight  for  about  500  feet  above  and  below  the  bridge.  The  right  bok 
is  composed  of  clay  and  gravel,  is  high,  and  is  riprapped  for  some  distance  above  and  bdo* 
the  bridge;  the  left  bank  is  low  and  bordered  by  sandy  flats,  covered  with  trees  and  brah, 
extending  to  the  hills,  1  mile  distant;  these  flats  are  liable  to  be  submerged  at  high  watfe- 
The  l)cd  of  the  stream  is  of  clay  and  sand  and  shifts  at  every  flood.  At  low  water  an  ffikai 
becomes  visible  ljctwecn  the  third  and  fourth  spans  from  the  right,  and  at  flood  stages  wi 
finds  its  way  through  a  slough  traversing  the  flats  on  the  left.  Hie  water  at  high  stagwii 
very  deep  and  swift.  Old  piling  and  cribwork,  remains  of  a  former  bridge,  obstruct  tk 
channel  on  the  upstream  side. 

Discharge  measurements  are  made  from  the  downstream  hand  rail  of  the  bridge,  whkk 
spans  the  channel  in  four  spans  of  300  feet  each.  Hie  initial  point  for  soundings  is  overtki 
southeast  pier  at  the  right  hank. 

During  1905  the  gage  was  read  daily  until  August  31  by  H.  A.  Sample;  after  that  datetb 
daily  observations  wen*  taken  by  the  local  office  of  the  United  States  Reclamation  Serriea 
The  original  United  States  Geological  Survey  gage  was  of  the  wire  type,  fastened  to  tfa 
upstream  hand  rail  of  the  first  span,  about  200  feet  from  the  right  bank,  the  scale  grtdn» 
tions  being  marked  on  the  hand  rail.    This  gage  was  destroyed  October  24,  1904,  and  oot 
month  later  a  standard  chain  having  the  same  datum  was  put  in  its  place.     The  length rf 
the  chain  is  39.48  feet.    The  gage  is  referred  to  l>ench  marks  as  follows:  (1)  A  point  on  tk 
surface  of  the  cement  at  the  northwest  corner  of  the  girder  on  the  pier  under  station  "0;' 
elevation,  2<>.2(>  feet  above  gage  datum  and  2,060.6  feet  above  sea  level.     (2)  The  top  of  tb 
west  rail  of  the  Northern  Pacilic  Railway  track  at  the  right  end  of  the  bridge;  elevatioa, 
30.19  feet  alx>ve  gage  datum.    The  elevation  of  the  bench  marks  above  sea  level  was  deter* 
mined  from  the  Northern  Pacific  elevation  of  the  datum  rail  at  Terry,  Mont.;  this  is 2,24 
feet  alx>ve-  sea  level.    The  gage  readings  from  1897  until  the  establishment  of  the  Unite!  1 
Stales  (reological  Survey  wire  gage  were  referred  to  a  "T"  on  the  top  of  the  southetffcl 
anchor  bolt  in  the  southeast  caisson  at  the  east  end  of  the  bridge;  its  elevation  was25J0Bl 
feet  above  gage  datum.     The  old  gage  was  carried  away  by  ice  April  8, 1809,  and  gap  ■ 
heights  during  the  remainder  of  that  year  were  determined  by  measuring  down  to  the  water  1 
surface  from  this  bench  mark.   A  new  bridge  was  erected  in  1901,  and  it  is  not  known  whether  1 
this  old  Ix'iich  mark  was  disturlwd  or  not.  j 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papen  j 
of  the  United  States  Geological  Survey:  ! 

Description:  99.  pp  91-92;  130,  pp  123-124. 
Discharge:  99.  p  92:  130,  p  124. 
Discharge,  monthly:  130,  p  12(1. 
Gage  heights,  99,  pp  93-97;  130,  pp  124-125. 
Rating  table:  130,  p  25 


Discharge  measurement*  ofYelloirstone  Rhvr  at  Glendive,  Mont.,  in  1905. 


Date. 


Hydrographer. 


j  Width. 


i  Feet,   i 

March  28 '  L.  It.  Stockman '  70) 

Aprils \  J.  II.  Sloan 735 

May  9 do 7*2 

June  1 do '  772 

July  1 do !  1, 010 

July  26 ' do |  763 

August  22 • do ■  746 

September  15  . . ' do j  740 

October  13 do !  746 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

8ec.-ft. 

.      2,(08 

2.19 

0.73 

4,471 

2,413 

2.31 

1.10 

5.565 

3,099 

2.50 

2.18 

7,746 

6,2S5 

5.26 

6.34 

33.090 

7,973 

6.58 

8.09 

52,450 

4.097 

3.64 

4.53 

17.100 

3,270 

2.69 

2.42 

8,788 

2,368 

2.29 

1.30 

5.433 

2,382 

2.13 

1.11 

5,079 

YELLOWSTONE    RIVER    DRAINAGE   BASIN. 


99 


Daily  gage  height,  in  feet,  of  Yellowstone  River  at  Glendive,  Mont.,  for  1905. 


Jan. 


4.4 
4.4 

4.5 

4.5 

4.6 

4.6 

4.5 

4.5 

4.6 

4.6 

4.1 

3.6 

3.3 

3.1 

3.0 

2.85 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 

2.75 


Feb.      Mar. 


2.75 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85 

2.96 

3.25 

3.85 

3.5 

3.3 

3.0 

2.9 

2.9 

2.9 

3.3 

3.4 

3.4 

4.1 

4.5 

6.9 

6.1 


6.1 

6.1 

6.3 

6.4 

7.5 

6.7 

6.3 

5.9 

5.3 

5.2 

5.0 

5.0 

4.9 

4.8 

4.5 

4.1 

3.7 

3.6 

1.5 

1.1 

1.1 

1.0 

1.0 

1.0 

.9 

.9 

.8 

.7 

.7 

.7 

.7 


Apr. 

May. 

June. 

July. 

Aug. 

0.7 

1.1 

4.6 

8.3 

4.8 

.6 

1.4 

5.7 

7.9 

5.4 

.6 

1.4 

5.8 

8.1 

4.6 

.6 

1.1 

6.3 

8.3 

4.4 

.5 

1.2 

7.0 

7.7 

4.3 

.5 

1.3 

8.2 

7.2 

3.9 

.5 

1.9 

9.2 

7.1 

3.7 

.5 

2.4 

9.4 

6.7 

3.5 

.5 

2.4 

8.3 

6.6 

3.3 

.4 

2.2 

8.8 

6.4 

3.1 

.4 

2.2 

9.3 

6.2 

3.1 

.4 

2.4 

9.3 

6.0 

6.0 

.4 

2.8 

8.8 

5.9 

3.0 

.9 

2.9 

8.1 

5.9 

3.0 

.9 

2.6 

8.2 

5.9 

3.0 

.8 

2.3 

8.6 

5.8 

3.0 

.8 

2.2 

8.5 

5.7 

3.0 

.8 

2.0 

8.2 

6.0 

2.9 

.9 

1.8 

7.8 

5.4 

2.8 

.9 

1.8 

7.8 

5.2 

2.7 

.9 

1.9 

7.8 

5.0 

2.7 

.9 

3.3 

7.0 

4.9 

2.7 

.9 

3.3 

7.0 

4.4 

2.5 

.8 

3.3 

6.9 

4.3 

2.3 

1.1 

3.6 

7.8 

4.3 

2.1 

1.1 

4.1 

8.0 

4.5 

2.0 

.9 

4.5 

7.7 

4.4 

1.9 

.8 

4.4 

7.7 

5.2 

1  9 

.9 

4.2 

7.9 

5.2 

1.8 

1.6- 

4.3 

8.1 

5.4 

1.8 

4.3 

4.7 

1.8 

Sept.     Oct.      Nov.     Dec. 


1.8 
1.8 
1.8 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.6 
1.5 
1.4 
1.3 
1.3 
1.2 
1.3 
1.2 
1.1 
1.0 
1.0 
1.0 
1.0 
.9 
.9 
.8 
.8 
.7 


i.i 

1. 

5.2 

1. 

.8 

1. 

L.4 

1. 

1.3 

1. 

.8 

1. 

.6 

1. 

.4 

1. 

.3 

1. 

.2 

1. 

.2 

1. 

L.15 

1. 

.15 

1. 

.2 

1. 

.2 

1. 

.2 

1. 

.3 

1. 

.3 

1. 

.4 

1. 

.4 

1. 

.4 

1. 

.4 

1. 

.4 

1. 

.4 

1. 

.4 

1. 

.4 

1. 

.4 

1. 

.4 

1. 

.4 

3. 

.4 

2. 

.5 

2.0 
1.6 
1.3 
1.4 
1.4 
1.5 
1.7 
3.2 
3.8 
4.0 
4.0 
3.8 
3.6 
3.4 
3.0 
2.9 
2.9 
2.8 
2.7 
2.7 
2.7 
2.7 
2.6 
2.5 
2.4 
2.1 
2.0 
1.9 
1.5 
1.5 
1.5 


-lee  conditions  January  1  to  March  19;  also  November  29  to  December  31,    Readings  are  to 
4  the  ice. 
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Station  rating  table  for  Yellowstone  River  at  Glendive,  Mont.,  from  January  1  to  Dfcemhet 

1905.  ^ 


(iage 
height. 


Feet. 

.40 

.50 

.60 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.30 

1.40 

1.50 

1.60 

1.70 

1.80 

1.90 


Discharge. 

Sec.  ft.     , 
3,750 
3,930    ' 
4,120    , 
4,310    * 
4,500    ' 
4,700    \ 
4,900 
5,100 
5,300 
5,530 
5,700    ■! 
5,990    ,' 
6,210 
6,490    Jj 
6,740    !, 
7,020 


Gage 
height. 

Feet. 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 


Diacha^Jl^l 


Sec.  ft. 
7,300 
7,580 
7,860 
8,160 
8,460 
8,780 
9.100 
9,450 
9,800 
10,150 
10,500 
10,850 
11,250 
11,650 
12.050 
12,450 


heigh 

Feet. 
3.60 
3.70 
3.80 
3.90 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 


Discharge. 

Gage 
height. 

1 
Discharge.  1 

Sec.  ft. 

Feet. 

8ee.ft.  1 

12,900 

6.40 

32,000 

13,350 

6.60 

34,000 

13,800 

1       6.80 

36,000 

14,300 

]        7.00 

38,000 

14,800 

7.20 

40,200  ! 

15,800 

|        7.40 

42,400 

16,900 

7.60 

44,700 

18,000 

7.80 

47,100 

19,200 

8.00 

49,500 

20,400 

8.20 

52,000 

21,750 

8.40 

54,000 

23,200    | 

8.60 

57,200  J 

24,750    1 

8.80 

59.800  1 

26,400 

9.00 

62,400  1 

28,200 

30,050 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
ments  made  during  1904-5,  and  is  fairly  well  defined  throughout. 

Estimated  monthly  discharge  of  Yellowstone  Riwr  at  Glendioe,  Mont.,  for  1905. 

[Drainage  area,  66.090  square  miles.] 


Month. 


Discharge  in  second-feet. 
Muximum.  Minimum.  '    Mean. 


March  20-31 

April 

May 

June 

July 

August 

September  1-29. 

October 

November  1-28.. 


5,100 ; 

5,100  J 
17.450  ' 
07,800 
53.300 
23.200  , 
7,020  ' 
8.100  | 
5.7(50  l 


4,310 


3.750  I 
5.100  ' 
IS, 000  ' 
16.350  ' 
6.740  ' 
4,310  | 
5,200  ' 
5.100  ' 


4,070 
4.374 
9.663 
47,970 
20, 240 
11,110 
5,751 
5.917 
5,294 


Run-off. 
Total  in    i  ^Zw^j  ,~  J\ 


111,200 
260,300 
594.200 
2,854,000 
1,798,000 
683.100 
330.800 
363,800 
294,000  I 


0.071  | 
.066 
.146, 
.726 
.442  I 
.168  ' 
.087  ! 
.090 
.080 


The  period . 


,289,000 


Note.  -No  estimate  for  ice  period. 

CLARK  FORK  AT  FHOMHEHCJ,  MONT. 

Clark  Fork  enters  Yellowstone  River  from  the  south,  about  15  miles  southwest  of  I 
ings,  Mont. 

The  gaging  station  was  established  June  3,  1905.  It  is  located  on  the  highway  bri 
one-half  mile  east  of  the  Northern  Pacific  Railway  station  at  Frombcrg,  Mont.  One  sr 
stream,  Rock  Creek,  flows  into  the  river  between  the  gaging  station  and  its  mouth. 

The  channel  is  slightly  curved  for  100  yards  al>ove  and  300  yards  U>low  the  station.'  ' 
right  bank  is  high,  is  covered  with  brush  and  willows,  and  does  not  overflow.  The  left  b 
is  low,  is  sparsely  wooded,  and  overflows  during  extremely  high  water.    The  bed  of 
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is  composed  of  rock  and  gravel  and  is  free  from  vegetation  and  permanent.    There 
>ne  channel  and  the  water  flaws  uniformly  v;ith  &  good  velocity, 
large  measurements  are  made  from  the  dcrvnsiTetlm  side  of  the  bridge  to  which  the 
attached.    The  initial  point  for  soundings  is  directly  over  the.  cenxe^of  Jth©  p;pr  on 
bt  bank.  '    -   *      -  -   '  • 

gage,  which  is  read  twice  daily  by  Mrs.  J.  S.  Tuggle,  was  first  a  temporary  rod  spiked 
upstream  side  of  the  central  pier  of  the  bridge.  This  was  replaced  July  25,  1905,  by 
lard  chain  gage  fastened  to  the  upstream  side  of  the  bridge  not  far  from  the  center  of 
earn.  The  length  of  the  chain  is  15.24  feet.  The  gage  is  referred  to  bench  marks  as 
c  (1)  The  top  of  the  west  end  of  the  cap  on  the  piling  on  the  west  bent  of  the  bridge, 
im  side;  elevation,  13.36  feet  above  gage  zero.  (2)  The  top  of  a  10-penny  nail 
into  the  base  of  a  large  cottonwood  tree  120  feet  southwest  of  the  west  end  of  the 
;  elevation,  13.06  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  Clark  Fork  at  Fromberg,  Mont.,  in  1906. 


ite. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

J.  H.  Sloan 

Feet. 
209 
210 
185 
135 
122 
122 

Sq.ft. 
845 
970 
518 
370 
309 
289 

Ft.  per 
sec. 

4.87 

5.91 

3.00 

1.98 

1.34 

1.30 

Feet. 
6.42 
7.25 
4.95 
3.98 
3.53 
3.47 

Sec.-ft. 
4,118 

do 

5,730 

do 

1,657 

19. 

ber  16.. . 
r17 

do 

do 

do 

734 
416 
372 
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Daily  gage  height,  in  feet,  of  Clark  Fork  at-Fmnberg,  Moid.,  for  1905. 


Day. 


June. 


•  •    •  -"               "  "  * 

y ." 

1 

i 

2 ' 

3 

'      6.5 

■1 

i      6.95 

.  .                 7.25 

6 

!      6.55 

'      6.05 

8 

1      6.25 

9 

!      7.45 

10 

!      7.1 

11 

1      6.35 

12 

!      6.5 

13 

'      7.25 

14 

!      7.3 

15 

'      7.0 

16 

i 
,      6.55 

17 '..... 

'      6.3 

18 

6. 15 

19 

'      5.55 

20 

5.4 

21 

5. 7 

22 

,      6.4 

23 

6.4 

24 

■      6.4 

25 

6.4 

26 

6.58 

27 

7.0 

28 

7. 25 

29 

]      0.9 

30 

6. 7 

31 ' 

July.  | 

6.6 

6.55 

6.28 

6.2 

6.15 

5.9 

5.95 

6.0 

6.0 

6.0 

6.02 

5.9 

5.9 

5.82 

5.8 

5.75 

5.55 

5.2 

5.2 

5.0 

5.0 

4.9 

5.05 

5.0 

5.0 

4.88 

5.0 

4.85 

4.78 

4.78 

4.72 


Aug.      Sept.       Oct. 


4.72 

4.68 

4.95 

5.1 

4.8 

4.6 

4.5 

4.5 

4.38 

4.28 

4.35 

4.3 

4.3 

4.22 

4.18 

4.12 

4.08 

4.0 

3.9 

3.85 

3.8 

3.8 

3.8 

3.75 

3.75 

3.7 

3.85 

3.85 

3.9 

3.88 

3.85 


3.82 
3.75 
3.72 
3.68 
3.65 
3.6 
3.6 
3.55 
3.55 
3.55 
3.55 
3.55 
3.55 
3.55  | 
3.5    | 
3.5    i 
3.5    | 
3.47. 
3.4*  | 
3.45  I 
3.45  | 
3.4    ; 
3.4    j 
3.87  | 
3.35  | 
3.35  J 
3.35  I 
3.35  J 
3.45  | 
3.75  | 
, I 


3.5 

3.5 

3.5 

3.45 

3.45 

3.4 

3.4 

3.4 

3.4 

3.4 

3.35 

3.35 

3.45 

3.6 

3.5 

3.45 

3.45 

3.42 


Nov.  i  Dec. 


3.4    I 

3.42  I 

3.48  | 

3.5 

3.53  | 

3.55 

3.55 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 


3.5 

u  ; 

3.5 

IS    1 

3.5    ' 

«  ! 

3.58 

is  i 

3.6 

11 

3.55  I 

u  : 

3.55 

u 

3.55  1 

IS 

3.5    | 

3.5 

3.5 

IS 

3.5 

3.5 

3.5 

IS 

3.5 

IS 

3.5 

IS 

3.5 

X* 

3.5 

l« 

3.5 

J.* 

3.5 

1* 

3.5 

I* 

3.5 

I# 

3.5 

14* 

3.5 

3.41 

3.5 

14fl 

3.5 

3.4 

3.5 

3.4 

3.5 

3.4 

3.8 

3.4 

3.8 

3.4 

3.8 

3.4 

3.8 

3.4 

...... 

3.4 

Note.— November  27-30,  rise  caused  by  iee. 
to  the  wutcr  surface  in  a  hole  in  the  ice." 


River  frozen  November  27  to  December  31;  readings  ai 


Station  rating  table  for  Clark  Fork  at  Fromberg,  Mont.,  from  June  3  to  December  SI,  19d 


<Juge 
height. 

Discharge. 
Sec.-ft.     ' 

Gage 
height. 

Fret. 

Discharge. 
j     Sec.-ft. 

(tage 
height. 

,     Fert 

Discharge. 
Sec.-ft. 

|  hefiEl 

Discharge. 

Fert. 

Feet. 

Sec.-fL 

3.40 

346  : 

4.30 

i        «» 

5.20 

1,973 

6.20 

3,475 

3.  50 

400 

4.40 

1           1.094 

5.30 

2.102 

6.40 

3,850 

3.  on 

45*    ' 

4.50 

j          1.192 

5. 40 

2,236 

1       6.60 

4,260 

:t.  70 

520 

4.00 

I          1.293 

5.50 

2.375 

j       6.80 

4,690 

3.80 

587  ; 

4.70 

|          1,397 

5.60 

2,519 

1        7.00   . 

5,140 

3.90 

060 

4.80 

1          1.504 

■        5.70 

2.667 

j        7.20 

5,600 

4.00 

738     . 

4.90 

|          1,615 

5.80 

2,819 

1        7.40 

6,080 

4.10 

821     ' 

5.00 

|          1,730 

5.90 

2,975 

l 

4.20 

906    , 

5.10 

|          1,849 

1 

|        6.00 

3,135 

l 

1 

The  above  table  is  applicable  onlv  for  open-channel  conditions.    It  is  based  on  six  discharge  mea 
urements  made  during  1905  and  is  well  defined  between  gage  heights  3.5  feet  and  7.2  feet. 
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Estimated  monthly  discharge  of  Clark  Fork  at  Fromberg,  Mont.,  for  1906. 


Month. 


June  3-30 

July 

August 

September 

October 

November  1-26 . 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean, 


The  period. 


6,200 

4,260 

1,849 

602 

458 

458 


I 


2,236 
1,418 
520 
321 
321 
400 


4,294 
2,511 
924 
421 
381 
407 


Total  in 
acre-feet. 


238,500 
154,400 
56,820 
25,050 
23,430 
20,990 


Non-No  estimate  for  ice  period. 

PRYOR  CREEK  AT  HUNTI^EY,  MONT. 

Pryor  Creek  rises  in  the  Pryor  Mountains,  in  southeastern  Carbon  County,  Mont.,  flows 
northeastward,  and  enters  Yellowstone  River  from  the  south  about  15  miles  northeast  of 


The  station  was  established  August  6, 1904.  It  is  located  at  Huntley,  the  junction  of  the 
Northern  Pacific  and  Burlington  railroads,  13  miles  from  Billings,  Mont. 

No  regular  station  for  discharge  measurements  has  yet  been  established;  but  low-water 
measurements  have  been  made  by  wading  above  the  gage  and  high-water  measurements 
have  been  made  from  the  Northern  Pacific  Railway  bridge,  1}  miles  below. 

The  gage,  which  is  read  twice  each  day  by  J.  W.  Day,  consists  of  a  rod  placed  vertically 
at  the  right  bank  about  200  feet  south  of  the  Northern  Pacific  Railway  station.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  The  top  of  the  rail  of  the  Northern  Pacific  Railway 
track  in  front  of  the  operator's  window;  elevation,  14.52  feet.  (2)  A  nail  in  a  pile  at  the 
foot  of  a  large  tree  on  the  east  side  of  the  creek,  opposite  the  station  agent's  house  and  the 
post-office;  elevation,  11.46  feet.  (3)  A  spike  driven  in  a  large  tree  100  feet  southwest  of  the 
water-tank,  150  feet  north  of  the  section  house,  and  40  feet  east  of  the  track;  elevation, 
12.79  feet.  Elevations  are  above  the  zero  of  the  gage,  which  is  3,014.48  feet  above  sea 
level. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  130  of  the  United  States  Geological  Survey,  pages  126-127. 

Discharge  measurements  of  Pryor  Creek  at  Huntley,  Mont.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Ft.  per 
sec. 

1.25 

2.35 

7.31 

2.66 

6.34 

1.21 

1.19 

Gage 
height. 

Dis- 
charge. 

April  17 

J.  H.  Sloan 

Feet. 
12 
16 

40 
17 
34 
18 

Sq.ft. 
20 
25 
271 
26 
148 
16 
10 

Feet. 
1.45 
1.96 

14.93 
2.20 

10.52 
1.20 
1.18 

Sec.-ft. 
26 

May  12 

do 

59 

June5 

do 

1,982 
68 

Jane  26.. 

do 

July  2 

do 

936 

Aupwtl5 

do 

13 

September  14.. 

do 

12 
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Daily  gage  height,  in  feel,  ofPryor  Creek  at  Hvntiey,  Mont.,  for  1905. 


Day. 

Jan. 
.     1.6 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct.   1  Nov. 

1 

i 

•  Dee. 

2.3 

1 

3.05 

4.8 

1.7 

1.55 

2.3 

7.95 

1.3 

1.2 

2.35  1     1.75 

2 

.,    1.65 

3.25 
3.3 

4.4 
3.95 

1.7 
1.8 

1.75 
1.8 

2.45 
2.4 

8.1 
5.4 

1.7 
1.4 

1.2 
1.2 

1.8     i     1.75  '      2.3 

3 

.     1.55 

1.65  |     1.8    T     2.3 

4 

.      1.7 

3.4 

3.75 

1.65 

2.15 

2.3 

3.4 

1.3 

1.25 

1.6    1     1.9          2.3 

5 

.      1.75 

3.4 

3.55 

1.55 

3.45 

12.7 

2.7 

1.3 

1.2 

1.65  J     1.8    '      2,3 

6 

.      1.65 

3.4 

3.3 

1.65 

2.1 

5.25 

1.85 

1.3 

1.3 

1.55  |     1.7    \      2.3 

7 

.      1.8 
.      1.95 

3.45 
3.55 

3.06 
2.65 

1.7 
1.6 

1.65 
1.55 

3.25 
6.3 

1.75 
1.7 

1.3 
1.3 

1.25 
1.2 

1.5    j     1.7    |      2.3 

8 

1.45  !     1.7          2.3 

9 

.      2.1 
.      2.15 

3.6 

2.2 
2.0 

1.75 
1.85 

2.25 
4.8 

8.55 
8.1 

1.7 
1.6 

1.28 
1.25 

1.2 
1.2 

1.4    !     1.7    '      2.3 

10 

1.65       1.7    1      2.3 

11 

.      2.0 

3.6 

1.9 

2.0 

3.6 

3.8 

1.5 

1.2 

1.3 

1.7    j     1.65  !      2.3 

12 

.,    2.15 

3.6 

1.8 

2.05 

1.95 

3.5 

1.6 

1.2 

1.25 

1.6         1.7    1     -2.3 

13 

.      2.25 

3.6 

1.95 

2.2 

1.8 

3.6 

1.65 

1.2 

1.^5 

1.65 

1.7    j     2.3 

14 

.     2.2 

3.6 

1.85 

2.1 

1.75 

3.55 

1.7 

1.2 

1.3 

1.85 

1.6    !      2.3 

15 

..      2.35 

3.6 

1.7 

2.05 

1.75 

3.45 

1.65 

1.2 

1.25 

2.1 

1.6    i      2.3 

16 

.      2.3 

3.7 

1.85 

2.05 

1.7 

3.5 

1.55 

1.2 

1.2 

1.8 

1.65  |      2.3 

17.... 

..'    2.4 

3.8 

2.0 

1.9 

1.65 

3.65 

1.5 

1.25 

1.2 

1.65 

1.65 

2.31 

18 

..;  2.2 

3.95 

1.9 

1.85 

1.85 

3.8 

1.4 

1.2 

1.2 

1.6 

1.7 

2.4 

19 

..!    2.15 

4.15 

1.8 

1.8 

2.05 

3.65 

1.4 

1.2 

1.3 

1.6 

1.66 

2.4 

20 

..!    2.25 

4.2 
4.4 

1.65 
1.6 

1.55 
1.45 

2.3 
2.0 

3.25 
3.05 

1.3 
1.3 

1.2 
1.2 

1.3 
1.25 

1.6 
1.6 

1.6 
1.6 

2.4. 

21 

..'    2.25 

2.4 

22 

..]    2.3 

4.5 

1.7 

1.4 

1.9 

2.8 

1.3 

1.2 

1.2 

1.95 

1.7 

2.4 

23 

..      2.4 

4.6 

1.75 

1.4 

2.4 

2.75 

1.35 

1.2 

1.2 

1.8 

1.6    |      2.4 

24 

..'    2.4 

4.75 

1.6 

1.5 

4.05 

3.05 

1.35 

1.2 

1.3 

1.75 

1.7 

2.4 

25 

..      2.5 

5.1 

1.6 

1.45 

2.9 

3.2 

1.25 

1.3 

1.3 

1.95 

1.7 

2.4 

26 

..      2.5 

5.2 

1.7 

1.4 

2.45 

3.05 

1.3 

1.2 

1.25 

2.1 

1.7 

2.4 

27 

.."    2.5 

5.3 

1.6 

1.5 

2.4 

3.2 

1.25 

1.15 

1.2 

2.15 

1.9 

2.4 

» 

..,    2.5 

5.15 

1.6 

1.45 

2.3 

3.3 

1.2 

1.2 

1.25 

2.3 

2.05 

2.4 

29 

..i    2.65 

1.65 

1.4 

2.4 

3.3 

1.35 

1.08 

1.3 

2.4 

2.1 

2.4 

30 

..1    2.85 

1.7 

1.5 

2.45 

3.3 

1.3 

1.15 

2.0 

1.8 

2.2 

2.4 

31 

..1    2.9 

i 

1.65 

2.55 

1.3 

1.2 

1.8 

2.5 

Note.— River  frozen 
from  November  28  to  U 
8  inclusive. 
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Irion  rating  tabU  for  Pryor  Creek  at  Huntley,  Mont.,  from  August  7,  1904,  to  December  31, 

1905. 


Gage 
height. 

1 
Discharge,  j 

Sec.-ft. 

Gage 
height. 

Discharge. 

j     Gage 
j  height. 

Discharge. 
Sec.-ft. 

Gage 
height. 

Discharge. 

Feet. 

Feet. 

Sec.-ft. 

1     Feet. 

i     Feet. 

Sec.-ft. 

'        1.00 

6 

2.60 

96 

,        4.10 

203 

>        6.20 

388 

1        1.10 

9 

2.70 

102 

1        4.20 

211 

6.40 

408 

1.30 

13 

2.80 

109 

j        4.30 

219 

6.60 

428 

1.30 

18 

2.90 

115 

!        4.40 

227 

6.80 

448 

1.40 

23 

3.00 

122 

j        4.50 

235 

7.00 

470 

1.50 

28 

3.10 

128 

j        4.60 

243 

7.20 

492 

1.60 

33    1 

3.20 

135 

|        4.70 

251 

7.40 

514 

1.70 

39    | 

3.30 

142 

4.80 

259 

7.60 

536 

1.80 

45     ! 

3.40 

149 

4  90 

268 

7.80 

558 

1.90 

51 

3.50 

156 

5.00 

277 

8.00 

582 

2.00 

57 

3.60 

163 

5.20 

295 

8.20 

606 

2.10 

63 

3.70 

171 

5.40 

313 

8.40 

634 

2.30 

70 

3.80 

179 

5.60 

331 

8.60 

657 

2.30 

76 

3.90 

187 

5.80 

349 

8.80 

683 

2.40 

83    i 

4.00 

195 

6.00 

368 

9.00 

710 

2.50 

89    1 

1 

i 

The  above  table  is  applicable  only  for  open-channel  conditions.  1 1  Is  based  on  nine  discharge  measure- 
Hoti  made  during  1904-5  and  is  well  defined  between  gage  heights  1  foot  and  2  feet.  The  table  has 
een  extended  beyond  these  limits,  being  based  on  two  flood  measurements,  one  at  10.52  feet  and  one  at 
1.93  feet. 


Estimated  monthly  discharge  of  Pryor  Creek  at  Huntley,  Mont.,  for  1904r-6. 
(Drainage  area,  800  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


ogust  7-31 . 
ptember. . 

:tober 

ovember. . 
ecember ... 


The  period . 


nuary  1-7 
arch  9-31 . 
>ril 


U 

igust 

ptember 

-tober 

nrember  1-27. 


The  period. 


45 
70 
70 

259 
1,370 

594 
39 
57 
83 
51 


8.9 
16.1 
24.7 
30.8 
34.1 


37.3 
43.3 
39.4 
77.8 
222 
78.2 
15.2 
16.6 
44.4 
39.0 


Total  in 
acre-feet. 


441 

958 

1,519 

1,833 

2,097 


6,848 


516 
1,975 
2,344 
4,784 
13,210 
4,808 
935 
988 
2,730 
2,089 


Run-off. 


Second-feet 


per  square  I  Depth  in 


.1 


34,380  |. 


0.011 


.020  j 
.031  I 
.038  I 
.043  | 


0.010 
.022 
.030 
.042 
.  050 


I 


.047 
.054 
.049 
.097 
.278 
.098 
.019 
.021 
.056 
.040 


.012 
.046 
.OTm 
.112 
.310 
.113 
.022 
.023 
.065 
.049 


vote.— No  estimate  for  ice  period. 
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STREAM   MEASUREMENTS   IN    1905,  PART    VIII. 


BIGHORN  RIVERa  AT  THERMO  POLIS,  WYO. 

This  station  wjus  established  May  28,  1900.     It  was  at  first  located  near  the  hot 
on  the  ''Mile  Square,  State  Reservation,"  about  half  a  mile  northeast  of  TTiermopolis,  h 
43  N\,  Ks.  9-1  and  (J5  W.;  but  in  1901  it  was  transferred  to  the  new  iron  bridge  400  or 
feet  upstream  from  the  former  location. 

The  channel  is  st  might  for  Home  distance  above  and  below  the  station.     The  banks 
high  and  do  not  overflow.    The  Ixxl  of  the  stream  is  composed  of  rock  and  gravel  am 
fairly  permanent.     At  ordinary  stages  all  of  the  water  flows  beneath  the  bridge  propr 
hut  at  flood  stages  it  rises  under  the  approaches  at  each  side.    There  are  no  obstruction!  I 
the  channel  nlxtve  the  station. 

Discharge  measurements  are  made  from  the  bridge,  which  is  a  two-span  truss 
each  spun  125  feet  long,  with  approaches  on  each  side  15  feet  long.    Sounding  points  m\ 
marked  at  10-foot  intervals  by  brass-headed  nails  driven  into  the  railing  on  the 
stream  side,  l>eginning  at  the  center  pier,  which  is  the  initial  point,  and  running 
either  hank. 

The  gage  is  observed  by  William  M.  Necce,  superintendent  of  the  State  reserve,  who  En 
within  100  yards  of  the  station.    The  gage  used  in  1900  was  a  horizontal  rod  extending  i 
over  the  water  and  fastened  to  posts  (irmly  set  in  the  ground,  with  the  usual  wire  and  wei 
attachment.    In  1901  a  new  gage,  with  relative  heights  the  same  as  those  in  use  in  H 
was  painted  on  the  lower  center  pier  of  the  recently  constructed  iron  bridge,  400  or  5001 
above  the  old  gage.     In  March,  1903,  another  gage,  serving  as  a  bench  mark  and  for 
observer's  use  at  times  of  high  water,  was  painted  on  the  lower  pier  of  the  bridge  on  tk 
right  bank  of  the  river.    This  gage,  which  Ls  not  reached  by  the  water  until  it  stands  3  W 
alxwe  datum,  enables  the  observer  to  read  heights  of  high  water  more  accurately  than  thsj 
can  be  read  on  the  regular  gage,  which  in  in  the  center  of  the  stream  and  exposed  to  mm 
force  of  the  current,  causing  a  rise  and  fall  of  several  inches  on  the  gage.     In  March,  19MA 
the  regular  gage  was  replaced  by  a  new  one,  consisting  of  a  vertical  staff  firmly  fastened  bA 
iron  hands  to  the  pier  on  which  the  former  gage  was  painted.  A 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  tfc» 
United  States  Geological  Survey  (Ann  «  Annual  Report;  WS— Water-Supply  Paper): 

Description:  WS  37.  p  211;  40.  p  209;  66.  p  23;  81,  pp  23-24;  90,  p  89;  130,  pp  127-128. 

Discharge:  WS  37,  p  211:  49,  p  209;  SI.  p  21;  09,  p  HO;  130,  p  128. 

Discharge,  monthly:  Ann  22,  iv,  p  291;  WS  7.r».  p  123;  00.  p  01;  130.  p  130. 

(Jage  heights:  WS  40.  p  2f»9;  Gf>,  p  23;  84,  p  24;  90.  p  TO:  130,  p  120. 

II ydrograph:  Ann  22.  iv.  p  201. 

Hating  tables:  WS  52.  p  5li;;  fit*,  p  170;  00,  p  01;  130.  p  130. 

Ditichartjf  mtanurtmvnis  of  Bighorn  River  at  Thrrmopolis,  Wyo.f  in  t905. 


Ilydrographor. 


W'idth. 


Area  <if 
portion. 


1    Mean 
I  velocity. 


MurohO A.  .1.  Marshall. 

July  10 do 

July  11 do 

July  12 do 

July  18 C.  I).  Farmer.. 

July  23 do 

August  1 do 

August  4 do 

August  18 do 

September  9 . . . ' do 

September  20 do 

October  12 do 


Fret.  ; 

177  1 

252  j 

252  I 

252  ! 

"*'"  I 

214  i 

244  ' 

220  j 

220  | 

108  I 

170 

166 


Sq.ft. 
326 
910 
038 
980 
8tl2 
787 
liS7 

5S5 

510 
478 
401 
330 


Ft.  per 
tee. 

1.67 

5.02 

5.15 

5.25 

4.72 

4.54 

4. 12 

3.83 

3.30 

3.05 

2.27 

2.25 


he'ight. 

1     Dis- 
charge. 

Feet. 

Sec.-ft. 

0.85 

54$ 

3.45 

4.587 

3.60 

4.837 

3.70 

5.00 

3.30 

4.0« 

3.00 

3,572 

2.60 

2.830 

2.  JO 

2.240 

1.90 

1,68* 

1.50 

1,454 

1.20  | 

010 

1.00 

761 

a  a  description  oi  wis  river  is  included  in  the  general  description  of  the  Yellowstone  River  basin,  p.  0L 
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Daily  gage  height,  in  feet,  of  Bighorn  River  at  Thermopolis,  Wyo.,for  1905. 


Day. 


0.3 

.3 

.5 

.3 

.3 

1 

.3 

.2 

I 

.3 

1 

.4 

> 

.55 

.75 

» 

.8 

.65 

.6 

.8 

.85 

> 

.7 

.7 

> 

.8 

.8 

.8 

.9 

1..            

.95 

.8 

1 

.85 

1.0 

7 

1.1 

1.0 

9 

i  n 

1.06 

i::::::::::::::::::::::::::: 

Apr.  !   May. 


June.  |   July. 


i 


Aug. 


3.9 

4.65 

4.35 

4.6 

5.75 

6.2 

6.1 

6.15 

4.5 

5.5 

4.8 

3.85 

4.15 

4.45 

4.8 

4.55 

4.3 

4.45 

4.6 

4.5 

4.6 

4.45 

4.25 

3.95 

3.9 

4.3 

4.65 

5.05 

5.0 

5.05 


I 


4.85 

4.75 

4.55 

4.65 

4.55 

4.35 

4.05 

3.75 

3.6 

3.55 

3.4 

3.35 

3.5 

3.65 

3.6 

3.52 

3.7 

3.6 

3.25 

2.95 

2.95 

3.15 

3.05 

2.9 

2.85 

2.8 

2.8 

2.85 

2.85 

2.8 

3.15 


2.65 

2.55 

2.5 

2.35 

2.2 

2.45 

2.45 

2.4 

2.25 

2.2 

2.75 

2.3 

2.3 

2.25 

2.1 

2.0 

2.0 

1.95 

1.9 

1.8 

1.8 

1.7 

1.7 

1.7 

1.8 

1.8 

1.8 

1.9 

1.8 

1.7 

1.65 


Sept. 

I 
1.6 

1.55  J 

2.0    ; 

1.95  j 

1.8 

1.9    j 

1.85 

1.75  ' 

1.55  ' 

1.6-1 

1.4 

1.4 

1.45 

1.3 

1.3    ! 

1.25 

1.2     ' 

1.25  I 

1.2 

1.15 

1.2    j 

1.15 

1.1 

1.1 

1.0    j 

.95  | 

1.0 

1.0 

1.05 


Oct.       Nov.   ,    Doc. 


1.35 

1.5 

1.4 

1.3 

1.25 

1.35 

1.25 

1.2 

1.1 

1.1 

1.0 

1.0 

1.1 

1.1 

1.2 

1.15 

1.3 

1.2 

1.1 

1.0 

0.95 

0.9 

0.9 

0.9 

0.85 

0.9 

0.9 

0.8 

0.85 

0.9 

0.8 


0.8 
0.8 
0.8    ' 
0.7    : 
0.9    | 
0.8 
0.95  I 
0.85  | 
0.85 
0.9 
0.95  ' 
0.9 
0.8 
0.8    ! 

o.7  ; 

0.7    ! 
0.75  I 
0.75 
0.9    , 
0.8     \ 
0.85 
0.9    I 
0.85  | 
0.8 
0.7 
0.7 
0.7 
0.65 
a  0. 55 
0.45 


*>0.3 
0.3 
0.3 
0.2 
0.25 
0.4 
0.35 
0.3 
0.2 
0.4 
0.4 
0.4 
0.5 
0.45 

.  0-4 
0.3 
0.3 
0.3 
0.2 
0.2 
0.2 
0.3 
0.25 
0.2 
0.2 
0.2 
0.2 
0.3 
0.3 
0.4 
0.3 


«  River  frozen  over. 


b  River  full  of  ice. 


tation  rating  table  for  Bighorn  River  at  Thermopolis,  Wyo.,  from  April  1  to  October  14,  HH)5. 


Gage 
height. 


Feet. 

.20 
.30 
.40 
.50 
.60 
.70 

.m 

.90 
1.00 
1.10 
1.20 
1.30 
1.40 


Pi.K-harge. 

Sfc.-ft. 
150 
205 
265 
330 
400 
475 
555 
640 
730 
825 
925 
1,030 
1,140 


Gage 
height. 


Feet. 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.10 
2.50 
2.60 
2.70 


Discharge. 

8ec.-ft. 
1,255 
1,375 
1,500 
1,630 
1,765 
1,905 
2,050 
2,200 
2,355 
2,515 
2,680 
2,850 
3,025 


The  above  table  is  applicable  only  for  open-chann» 


(•age 
height. 


Feet. 
2.80 
2.90 
3.00 
3.10 
3.20 
3. 30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 


Dint-barge,      j,*^       Dischargi- 


70    | 


Str.-ft. 
3. 205 
3. 390 
3,580 
3, 770 
3.965 
4.105 
4.3115 
4, 570 
4.775 
4.985 
5.  195 
5, 405 


ign 

Feet. 
4.()0 
4.20 
4.40 
4.60 
4.80 
5.00 
5.  20 
5.40 
5.60 
5.  SO 
6.00 
6.20 


Sec-ft. 
5,615 
6, 045 
6,475 
6,905 
7, 3  JO 
7,  780 
8.220 
8,6611 
9.100 
9. 550 
10,000 
10,  450 


1  conditions 


cats  made  during  190o  and  ia  well  denned  between  gage  heights  0.8  foot  and  3 
jbb  172-06 8 


It  Ih  based  on  11  discharge  incasure- 
feet. 
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Station  rating  table  for  Bighorn  River  at  Fort  Custer,  Mont.,  from  June  16, 1904,  to  Den 

31, 1905. 


Gage 
height. 

i 
Discharge.  | 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

i     Gage 
<  height. 

Discharge. 

Ffft. 

Sec.-ft.     1 

Feet. 

8ec.-ft.     j 

Feet. 

See.-fl. 

1     Feet. 

Sec.-ft.   ! 

0.40 

1,260    | 

1.60 

3,660    , 

2.80 

7,460 

!       4.00 

12,780  , 

.50 

1,400    j 

1.70 

3,920    i 

2.90 

7,820 

!       4.20 

13,910  ' 

.60 

1,540    1 

1.80 

4,200    | 

3.00 

8,200 

<       4.40 

15,180 

.70 

1,700    | 

1.00 

4,480    , 

3.10 

8,580 

|       4.60 

16,500 

.80 

1,860    | 

2.00 

4,780    , 

3.20 

8,980 

|       4.80 

17,900 

.90 

2,040    | 

2.10 

5,080    I 

3.30 

9,380 

5.00 

19,380 

1.00 

2,240    | 

2.20 

5,400    , 

3.40 

9,800 

5.20 

30,940 

1.10 

2,440    | 

2.30 

5,720    j 

3.50 

10,240 

1       5.40 

22,000 

1.20 

2,660    | 

2.40 

6,060 

3.60 

10,720 

1       5.60 

24,460 

1.30 

2,000    j 

2.50 

6,400 

3.70 

11,200 

1       5.80 

26,340 

1.40 

3,140    | 

2.60 

6,740 

i       3.80 

11,720 

1 

1.50 

3,400    j 

2.70 

7,100 

i       3.90 

1 

12,240 

i  ' 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  fourteen  dial 
measurements  made  during  1904-5,  and  is  fairly  well  defined  between  gage  heights  0.5  foot  and  43 
Tho  table  has  been  extended  beyond  these  limits,  being  based  on  one  measurement  at  5-55  feet 

Estimated  monthly  discharge  of  Bighorn  River  at  Fort  Custer,  Mont.,  for  1904-5. 

[Drainage  area,  20,720  square  miles.] 


January  1-21 

March  4-31 

April 

May 

June 

July 

August 

September  1-25 

October  2-31 

November  1-2' 

The  period 


No  estimate  for  ice  period. 


YELLOW8TONE   RIVER   DRAINAGE    BA8IN. 


Ill 


LITTLE  BIGHORN  RIVER  AT  CROW  AGENCY,  MONT. 

lis  station  was  established  March  24, 1905.  It  is  located  at  the  Burlington  and  Missouri 
«•  Railroad  bridge,  one-fourth  mile  south  of  Crow  Agency,  Mont. 
le  channel  is  straight  for  200  feet  above  and  below  the  station.  Both  banks  are  high 
un wooded.  The  bed  of  the  stream  is  covered  with  rock  and  gravel,  is  free  from  vege- 
mi,  and  is  permanent.  All  of  the  water  passes  between  the  abutments  of  the  bridge  at 
&ages.  The  velocity  of  the  current  is  moderate.  There  are  a  few  large  rocks  in  the 
r,  and  about  1,200  feet  above  the  station,  at  the  head  of  Crow  Agency  ditch,  there  is  a 
le  and  brush  dam. 

fcscharge  measurements  are  made  from  the  upstream  side  of  the  single-span  bridge  to 
eh  the  gage  is  attached.  The  initial  point  for  soundings  is  a  nail  driven  in  the  upstream 
id  rail  directly  over  the  inner  face  of  the  right  abutment. 

hd\y  gage  readings  have  been  taken  since  the  establishment  of  the  station  by  three  suc- 
rive  observers — C.  C.  Hut-ton,  J.  A.  Smith,  and  Thomas  W.  McHoes.  The  standard 
in  gage  is  attached  to  the  upstream  side  of  the  bridge,  near  the  center  of  the  river.  The 
gth  of  the  chain  is  20.31  feet.  The  gage  -is  referred  to  bench  marks  as  follows:  (1)  A 
ss  on  the  west  end  of  the  south  abutment,  directly  below  the  figures  "1903;"  elevation, 
$/ feet.  (2)  A  bolt  head  in  the  guard  rail  on  the  upstream  side  of  the  bridge,  7  feet  south 
he  gage;  elevation,  19.33  feet.  (3)  A  nail  in  the  east  end  of  the  cap  on  piles  supporting 
railroad  track  over  Crow  Agency  ditch;  elevation,  14.33  feet.  Elevations  are  above  the 
>  of  the  gage. 

Discharge  measurements  of  Little  Bighorn  River  at  Crow  Agency,  Mont.,  in  1905. 


vh  24 

1126 

11 

BlO 

?26 

18 

list  18 

«mber  13 . 

►ber  19 

ber  30 


Hydrograpber. 


.  R.  Stockman. 

H.Sloan 

..do 

..do 

..do 

..do 

..do 

..do 

..do 


Width. 


Morse  and  Sloan . 


Feet. 

114 
82 
89 
99 
92 
87 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

85 

1.43 

2.00 

83 

1.51 

2.00 

165 

2.77 

3.10 

326 

3.85 

4.80 

262 

3.38 

4.04 

148 

1.82 

2.48 

91 

1.37 

2.05 

68 

1.08 

1.89 

69 

1.06 

1.90 

83 

1.38 

2.06 

Dis- 
charge. 


Sec.-ft. 
122 
125 
457 
1,253 
885 
268 
124 
74 
72 
115 


110 


STREAM   MEASUREMENTS    IN   1905,  PART    VUX. 


Station  rating  table  for  Bighorn  River  at  Fort  Custer,  Mont.,  from  June  16, 1904,  to  Dm 

31, 1905. 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  fourteen  diid 
measurements  made  during  11)04-5,  and  is  (airly  well  defined  between  gage  heights  0.5  foot  and  4.5 
The  table  has  txxm  extended  lieyond  these  limits,  being  based  on  one  measurement  at  5.55  feet 

Estimated  monthly  discharge  of  Bighorn  River  at  Fort  Custer,  Mont.,  for  190^-6. 

[Drainage  urea,  20,720  square  miles.] 


Month. 


I         Discharge  in  second-feet. 

i        :         "  ~ 

i  Maximum.  Minimum,  i    Mean. 


1904. 


June  16  ^30.. 

July 

August 

Septemlicr. 

Octolxjr 

November.. 


> 

25,290  i 

1 
13.  MO  ' 

17,540  ' 

8.010  ' 

7.  :.32  \ 

2.506  ! 

3.920 

1,700  , 

1.S60  ■ 

1,620  ' 

1,700 

1.400 

20,670  | 
12,260 
4,583 
2,449  | 
1.728 
1.558 


The  period . 


January  1-21... 

March  4-31 

April 

May 

June 

July 

August 

Scptemtor  1-25. 

<  )ctober  2-31 

November  1-27. 


1,700 

1.400 

1, 

4.200 

1,200 

1. 

1.896 

1,200 

1. 

1  t.(NH) 

1.700 

4, 

21.  160 

11,400 

17. 

15,960 

5. 100 

9. 

5. 400 

2. 4M) 

3. 

2,660 

1,170 

o. 

5,080 

1.700 

2, 

1,860 

1,668 

1. 

,485 
.957 
.440 
,318 

420 
.  1 13 
.  4S6 
t.  077 
1.202 

732 


1 

Run- 

off. 
r>Pi 

|    Total  in 
!  acre-feet. 

Second-feot 

i 

»*jErr& 

1 

1        615,000 

i 

0.998  , 

753,800 

.582 

1        281,800 

.221  1 

I        145,700 

.118. 

1        106,300 

.083 

02,710 

.075  1 

1,995,000 

1 

. 1 

61,850 

.072 

108,700 

.094 

i         85.690 

.009 

265.500 

.208 

i     1.037.000 

.841 

562.200 

.441 

214,300 

.168 

103.000 

.100 

,         131. 000 

.106 

92, 7.50 

.084 

The  period ' ' 2. 662, 000  ' 


Note.-    No  estimate  for  ice  period. 


YKLLOW8T0NE   RIVER   DRAINAGE    BASIN. 
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LITTLE   BIGHORN  RIVER  AT  CROW  AGENCY,  MONT. 

station  was  established  March  24, 1905.  It  is  located  at  the  Burlington  and  Missouri 
Railroad  bridge,  one-fourth  mile  south  of  Crow  Agency,  Mont. 

channel  is  straight  for  200  feet  above  and  below  the  station.  Both  banks  are  high 
n wooded.  The  bed  of  the  stream  is  covered  with  rock  and  gravel,  is  free  from  vege- 
i,  and  is  permanent.  All  of  the  water  passes  between  the  abutments  of  the  bridge  at 
*ges.  The  velocity  of  the  current  is  moderate.  There  are  a  few  large  rocks  in  the 
,  and  about  1 ,200  feet  above  the  station,  at  the  head  of  Crow  Agency  ditch,  there  is  a 
►  and  brush  dam. 

ischarge  measurements  are  made  from  the  upstream  side  of  the  single-span  bridge  to 
ch  the  gage  is  attached.  The  initial  point  for  soundings  is  a  nail  driven  in  the  upstream 
ird  rail  directly  over  the  inner  face  of  the  right  abutment. 

Diily  gage  readings  have  been  taken  since  the  establishment  of  the  station  by  three  suc- 
«ve  observers — C.  C.  Hut  ton,  J.  A.  Smith,  and  Thomas  W.  McHoes.  The  standard 
tftio  gage  is  attached  to  the  upstream  side  of  the  bridge,  near  the  center  of  the  river.  The 
Dglh  of  the  chain  is  20.31  feet.  The  gage  4s  referred  to  bench  marks  as  follows:  (1)  A 
won  the  west  end  of  the  south  abutment,  directly  below  the  figures  "1903;"  elevation, 
ISiieet.  (2)  A  lx>lt  head  in  the  guard  rail  on  the  upstream  side  of  the  bridge,  7  feet  south 
!  the  gage;  elevation,  19.33  feet.  (3)  A  nail  in  the  east  end  of  the  cap  on  piles  supporting 
»  railroad  track  over  Crow  Agency  ditch;  elevation,  14.33  feet.  Elevations  are  above  the 
ro  of  the  gage. 

Discharge  measurements  of  Little  Bighorn  River  at  Crow  Agency,  Mont.,  in  1905. 


Date. 


arch  24 L 

kpril26 ,  J 

l»y  11 

line  in 

hue  26 (.. 

%  18 ,.. 

August  18 j.. 

fcptember  13 


Ilydrograpber. 


Width. 


R.  Stockman. 

II.  Sloan 

..do 

..do 

..do 

..do 

..do 

..do 


October  19 ' do 

October  30 I  Morse  and  Sloan . 


Feet. 
114 

82 
K9 
99 
92 
87 
83 
82 
83 
82 


Area  of 
section. 


Sq.ft. 

85 
83 
1G5 

326 
262 
148 
91 
68 
69 
H3 


Mean 
velocity. 

Ft.  per 
sec. 

1.43 

1.51 

2.77 

3.85 

3.38 

1.82 

1.37 

1.08 

1.06 

1.38 


Gage 
leight. 

Dis- 
charge. 

Fert. 

Sec.-ft. 

2.00 

122 

2.00 

125 

3. 10 

457 

4.M) 

1,253 

4.04 

885 

2.48 

268 

2.05 

124 

1.89 

74 

1.90 

72 

2.06 

115 
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Itiwharge  mm*wfmmi*  ofRhoshanr  ffivrr  nmr  Codyt  W%/o.t  in  1905* 

Dill*. 


May  7 A*  J.  l>ftrrim!l 

J u mi *,_,_,_, ..   J.  A hern 

J  imp  2(1 -    flrundageaori  griper 

JuneHJ . do 

July  8  . do 

July  H A,  J.  Partiball 

July  16 - do 

August  2fi.  _, do 

September  IK . .    linindage  and  Moper 
Urrernher  !..„  ,.,TTt|o 


Day. 
] 

|  Jan. 
....1     2,0 

2 _. 

2.1 

3__ ,. 

1  ;,, 

i 

...J      3.0 

5 

„.,'     1.9 

6 

...        1.9 
1.9 

8,„ _. 

f 

1-8 

9..,T 

iQ... 

....'      1.8 

...J      1.8 

11 

....i      1.8 

12 

,...       1.9 

13  i„ 

1.9 

]4 

2.0 

W  . 

2.0 

Ii^ull»fl 

2. 0 

17 

1.9 

18 

,,..        1.9 

10 

20.......... 

1,9 
1.8 

21 ... 

22... 

....        l.H 
1.7 

23... 

1.7 

24 ..„_ 

1.7 

2-r, 

20 

KB 
1.6 

27 

1,8 

2S 

20 ..... 

LIS 

3D , 

1.8 

31 __„ 

1.9 

NofE.-The  gage  heiphls  for  this  station  us  rppi 
have  (wen  eorreeted  urn!  rnljustfd  nti  1  |iv>  basis  or; 
~i  *nrJ  by  the  uw  of  the  Maniiiiutc  Motion  irflpe 
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Estimated  monthly  discharge  of  Shoshone  River  near  Cody,  Wyo.,for  1906. 
[Drainage  area,  1,480  square  miles.] 


Discbarge  in  second-feet. 


i 


Run-off. 


Month. 


I  Maximum.'  Minimum,  j    Mean. 


ber 

r 

ber 

wr 

he  vear 


365 

630 

1,230 

1,230 

3,705 

7,850 

5,720 

2,675 

900 

350 

410 

350 


190 
190 
630 
630 
420 
3,070 
1,965 
800 
255 
220 
220 
190 


270 

351 

833 

972 

1,401 

5,747 

3,891 

1,286 

559 

295 

303 

270 


16,600 
19,490 
51,220 
57,840 
86,140 
342,000 
239,200 
79,070 
33,260 
18, 140 
18,030 
16,600 


0.182 
.237 
.563 
.657 
.947 

3.88 

2.63 
.869 
.378  I 
.199  | 
.205  ! 
.182  I 


0.210 
.247 
.649 
.733 
1.09 
4.33 
3.03 
1.00 
.422 
.229 
.229 
.210 


7,850 


190 


1,348 


977,600 


.911  I        12.38 


!.— The  greater  part  of  the  published  gage  heights  for  December,  1904,  are  probably  1  foot  too  low, 
to  inaccurate  gage  reading,  thus  causing  great  error  in  published  estimates  for  that  month.  The 
timates  are  baaed  on  two  rating  curves. 

SOUTH  FORK  OF  SHOSHONE  RIVER  AT  MARQUETTE,  WYO. 

th  Fork,  which  furnishes  about  25  per  cent  of  the  discharge  of  Shoshone  River,  rises 

Shoshone  Mountains,  near  the, southeast  corner  of  the  Yellowstone  National  Park, 
3ws  northeastward  about  50  miles  to  the  entrance  of  the  canyon,  where  it  joins  North 
It  receives  numerous  small  tributaries  which  enter  from  both  sides. 

gaging  station  was  established  April  26,  1903,  but  was  discontinued  during  1904.  It 
ited  at  the  county  highway  bridge  at  Marquette,  Wyo.,  12  railas  west  of  Cody,  in  sec. 

52  N\,  R.  103  W. 

•  channel  forms  the  arc  of  a  long  curve  extending  about  200  feet  above  and  below  the 
;.  The  banks  do  not  overflow,  but  at  highest  stages  the  water  rises  a  few  feet  against 
ridge  abutments  on  either  side.  The  bed  of  the  stream  is  rocky  and  stable.  The 
flows  in  a  single  channel  under  the  bridge,  the  greatest  depth  being  near  the  center. 

rocks  near  the  left  bank  interfere  somewhat  with  the  accuracy  of  discharge  measure- 
\. 

charge  measurements  are  made  from  the  bridge,  sounding  points  being  indicated  by 
»  painted  at  10-foot  intervals  on  the  lower  railing.     The  initial  point  for  sounding  is 

abutment  on  the  left  bank. 

gage,  which  is  read  twice  daily  by  C.  P.  MacGlashan,  is  a  vertical  timber  set  well 

the  stream  and  fastened  to  a  strong  post  placed  1  foot  deep  in  the  rocky  bed  of  the 
el  and  securely  braced  to  the  sleeper  of  the  bridge.  The  bench  mark  is  the  lower 
b  of  the  iron  plate  at  the  bottom  of  the  bridge  stringer  at  the  gage  rod;  elevation, 
reet  above  the  zero  of  the  gage. 

ascription  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
-  Paper  No.  99  of  the  United  States  Geological  Survey,  pages  85-87. 
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Discharge  measurements  of  South  Fork  of  Shoshone  River  at  Marquette,  Wyo.,  in  1905. 


Date. 


April  25 J.  Ahem 


Hydrograpber. 


May8.... 

June  6 

June  15... 

June  19... 

June  27... 

Julyl.... 

July  15... 

September  16 . .    Brundage  and  Soper . 

September  19  a do 


A.J  Parshall 

J.  Ahem 

Brundage  and  Saunders. 

Brundage  and  Soper 

do 

do 

A.J.  Parshall 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
|  charge. 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

See.-ft. 

85 

88 

2.16 

0.70 

190 

118 

113 

2.52 

1.00 

1         as 

144 

275 

4.61 

2.40 

1,209 

144 

338 

5.36 

2.80 

1,812 

144 

228 

4.14 

1.95 

943 

144 

430 

5.95 

3.35 

2.559 

144 

343 

5.42 

2.75 

1,H0 

144 

262 

5.09 

2.35 

1.33S 

85 

67 

1.94 

.63 

130 

72 

91 

1.22 

.62 

113 

a  Made  by  wading  250  feet  above  usual  point. 
Daily  gage  height,  infect,  of  South  Fork  of  Shoshone  River  at  Marquette,  Wyo.,  for  1906. 


Day 


l. 
2. 
3. 
4. 

5. 
6. 

7. 

8. 

9. 
10. 
11  . 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21  . 
22. 
23. 
24. 
25  . 
20. 
27. 
28. 
29. 
30. 
31. 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

0.7 

2.65 

3.0 

1.45 

0.8 

0.7 

as 

.75 

2.65 

.2.75 

1.4 

.8 

.7 

.6 

.85 

2.8 

2.45 

1.35 

.85 

.6 

.6 

.9 

3.0 

2.3 

1.35 

.»» 

.6 

.6 

.85 

2.9 

2.45 

1.25 

.8 

.6 

.6 

.9 

2.3 

2.5 

1.35 

.75 

.6 

.6 

.95 

2.3 

2.7 

1.3 

.75 

.55 

.6 

1.0 

2.8 

2.6 

1.3 

.7 

.5 

« 

.9 

2.8 

2.6 

1.15 

.75 

.55 

•• 

.9 

2.85 

2.35 

1.15 

.75 

.6 

.55 

.9 

2.4 

2.7 

1.1 

.8 

.5 

.55 

.8 

2.3 

2.4 

1.1 

.75 

.5 

.6 

.8 

2.7 

2.45 

.95 

.75 

.6 

.7 

•  7 

2.85 

2.6 

.9 

.65 

.6 

.85 

.8 

2.9 

2.5 

.95 

.65 

.55 

.7 

.75 

2.7 

2.43 

1.05 

.7 

.6 

.7 

1.1 

2.15 

2.6 

.95 

.7 

.6 

.7 

1.7 

2.15 

2.45 

1.0 

.65 

.6 

.7 

1.4 

2.0 

..8 

.85 

.65 

.65 

.7 

1.55 

2.0 

2.2 

.85 

.6 

.7 

.65 

1.65 

2.1 

1.95 

.8 

.6 

.6 

.7 

1.6 

2.7 

1.8 

.85 

.6 

.5 

.65 

1.65 

2.3 

2.65 

.8 

.6 

.6 

.65 

1.45 

2.6 

2.3 

.85 

.6 

.6 

.7 

1.45 

3.05 

.8 

.5 

.6 

.6 

.       1.55 

3.4 

3.8 

2.1 
2.5 

.9 
.85 

.5 
.4 

.6 
.6 

55 

1       1.5 

.5 

i       1.7 

3.15 

2.25 

.9 

.5 

.5 

.4 

2.3 

3.0 

1.8 

.9 

.55 

.5 

35 

2.2 

2.85 

1.7 

.85 

.6 

.5 

.35 

,       2. 55 

1.5 

.9 

.5 
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%  rating  table  for  Smith  Fork  of  Shoshone  River  at  Marquette,  Wyo.,from  May  1 

to  November  SO,  1905. 


Cage 
height. 

Discharge. 

Gage 
height. 

Discharge. ! 

i| 

Gage 
height. 

i 
Discharge. : 

Gage 
height. 

J  Discharge. 

Fret. 

Sec.-ft. 

Feel. 

Sec.-ft.     I 

Feet. 

Sec.-ft.     J 

Feet. 

Sec.-ft. 

0.4O 

63 

1.30 

460     1 

2.20 

1,180    | 

3.10 

1          2,235 

.SO 

87 

1        1.40 

525 

2.30 

1,280    ' 

3.20 

j          2,365 

.60 

115 

1.50 

590    ' 

2.40 

1,385 

3.30 

2,500 

.70 

149 

1        1.60 

660 

2.50 

1,496    > 

3.40 

|          2,635 

.ao 

189 

1.70 

735     i 

2.60 

1,610    , 

3.50 

1          2,775 

.90 

235 

I        1.80 

815    | 

2.70 

1,730 

3.60 

|          2,915 

l.OO 

285 

1.90 

900 

2.80 

1,850    : 

3.70 

3,055 

l.lO 

340 

2.00 

990    l| 

2.90 

1,975    i 

3.80 

1          3,200 

1.20 

400 

2.10 

1,085    I, 

3.00 

2..05    | 

1 

ibove  table  is  applicable  only  for  open-channel  conditions, 
its  made  during  1905,  and  is  well  defined. 


It  is  based  on  eight  discharge  meas- 


ured monthly  discharge  of  South  Fork  of  Shoshone  River  at  Marquette,  Wyo.,for  1905. 
[Drainage  area,  500  square  miles.] 


Discharge  in  second-feet. 

Total  in 
aere-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

1,552 
3,200 
2,105 
558 
212 
149 
149 

149 
990 
590 
189 

474 
1,724 
1,335 

314 

29,140 

102,600 

82,090 

19,310 

0.948 
3.45 

1.09 

3.85 

2.67    1          3.08 

J5t 

.628  i            .724 

ember 

63  i           143 
87  1           110 
53             117 

8,509  1               .286  ,            .319 

>ber 

6,764  |               .220              .254 

ernber T  T  T  . . 

6,962  |               .234  '            .261 

The  period 

| 

255,400 

1 

i 

1 

PINEY  CREEK  AT  KEARNEY,  WYO. 

Piney  Creek  rises  on  the  eastern  slope  of  the  Bighorn  Mountains,  in  the  extreme  north- 
stem  part  of  Johnson  County,  Wyo.,  in  the  elevated  plateau  region  east  of  Cloud  Peak, 
j  Bows  in  a  general  northeasterly  direction  until  it  joins  Clear  Creek,  a  branch  of  Powder 
rer.  Its  entire  length  is  between  40  and  50  miles,  and  its  total  drainage  area  about  1(30 
iare  miles.  It  receives  a  number  of  small  tributaries,  among  which  may  be  mentioned 
tie  Piney  Creek,  which  enters  from  the  south  near  the  gaging  station  at  Kearney,  and  Box- 
er Creek,  which  comes  in  a  few  miles  above  the  junction  of  Piney  and  Clear  creeks.  Box- 
er Creek  probably  obtains  a  part  of  its  limited  discharge  by  seepage  from  De  Smet  Luke, 
mall  lake  without  outlet  on  the  divide  between  this  basin  and  that  of  Clear  Creek  to  the 
th.     The  valley  of  Piney  Creek  is  narrow,  and  is  so  largely  composed  of  rock,  bowlders, 

I  cobblestones  that  little  effort  has  been  made  to  use  it  for  agricultural  purposes.  The 
of  the  rolling  uplands  and  side  hills  is  a  rich,  deep,  sandy  loam,  generally  covered  with  a 

II  growth  of  sagebrush  and  thick,  luxuriant  grasses.  A  few  thousand  acres,  including 
•iml  sidehill  tracts,  comprise  the  arable  land  within  the  Piney  basin  proper  to  which  the 
»r  supply  has  been  applied.  Two  large  ditches,  taken  out  at  the  point  where  the  creek 
»  the  mountain  slopes  to  enter  the  valley,  have  "been  carried  from  Piney  Creek  across 
low  divide  to  the  Prairie  Dog  basin,  where  the  soil  conditions  are  similar.     Near  the 
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head  of  Piney  Creek  are  several  small  lakes,  at  one  of  which — Piney  Lake — an  eartha  ] 
dam  was  constructed  some  yearn  ago  to  conserve  waters  for  use  on  the  northern  slope  of  j 
the  northern  Piney  divide.  This  dam,  which  was  not  well  planned  or  constructed,  g»*H 
way  when  nearly  filled  and  caused  considerable  destruction  to  properties  below. 

The  gaging  station  was  established  September  6,  1902.  It  is  located  at  the  highwi/j 
bridge  about  100  yards  south  of  the  Kearney  post-office,  at  the  crossing  of  the  stage  ratd] 
from  Buffalo  to  Sheridan,  on  the  water  front  of  the  Oeier  ranch.  This  ranch  is  one  of  tat  J 
most  productive  properties  on  Piney  Creek  and  is  built  on  the  site  of  old  Fort  Kearney. 

The  channel  is  straight  for  600  feet  above  and  below  the  station.  The  right  bank  is  hjgfc  ] 
and  does  not  overflow;  the.  left  bank  overflows  at  extreme  flood  stages,  when  a  sk 
ulxmt  100  yards  from  the  bank  carries  a  small  amount  of  water.  The  bed  of  the  stream  j 
is  composed  of  gravel.  There  is  but  one  channel.  The  current  is  very  swift  during  hffr  j 
water  and  sluggish  at  low-water  periods.  There  are  no  obstructions  in  the  channel,  eitfcir  j 
above  or  below. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  is  a  zero  painted  j 
on  the  floor  of  the  bridge  at  the  right  bank. 

The  gage  is  read  once  daily  at  ordinary  stages  and  twice  daily  during  times  of  great**  j 
fluctuations,  by  A.  J.  Sinsel,  who  lives  one-fourth  mile  distant.  The  gage  is  a  verttal] 
staff,  spiked  to  the  lower  abutment  of  the  bridge  on  the  right  bank.  The  bench  marksj 
the  United  States  Geological  Survey  bench  at  Geier's  ranch,  about  60  feet  south  of  the  gap;  ] 
it  Is  marked  ''Slier.  4662,"  and  its  elevation  is  4,661.77  feet  above  sea  level.  The  ek«-  | 
tion  of  the  zero  of  the  gage  is  4,645.96  feet;  the  range  of  gage  heights  is  about  2.5  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  PapeH  i 
of  the  United  States  Geological  Survey: 

Description:  8-1.  p  21:  99,  p  77:  130,  p  13s. 
Discharge:  84..  p  21;  99,  pp  77-78;  130.  p  139. 
Discharge,  monthly:  99,  p  79:  130,  p  140. 
(Sage  heights:  84,  p  21;  90,  p  78:  130.  p  139. 
Rating  table:  90,  p  79:  130.  p  140. 

Discharge  meaaurtrmnttt  of  Piney  Creek  at  Kearney,  Wyo.,  for  1905. 


Hydrographer. 


Width     Ar*aof 
i"wtn-,  section. 


March  l.r> ,  A.  J.  Parshall  . 

May  10 do 

May  11 ' do 

June,") do 

June  ft «» do 

July  ft do 

July  0 do 

July  7 ' do 

July  18 do 

August  21 do 

September  -**•__■ do 


I  Fed. 

\         40  I 
.'  41 

41 
42 

.'  42 

.;    4i  j 
-:    * 

41  , 
40  ' 

10  i 


Sq.ft. 
57 
81 
80 
137 
95 
89 
91 
88 
80 
02 
53 


Mean 
velocity. 

height. 

Dis- 
charge. 

Ft.  per 
tec. 

Feet. 

8ec4t. 

0.54 

1.40 

a 

1.32 

2.00 

107 

1.18 

1.92 

91 

7.33 

3.40 

1,004 

5.36 

2.80 

501 

1.66 

1.95 

148 

1.46 

1.90 

133 

1.39 

1.85 

123 

1.21 

1.70 

97 

.82 

1.40 

52 

.45 

1.10 

24 

o  Measured  above  bridge. 


YELLOWSTONE   RIVER   DRAINAGE   BASIN. 
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Daily  gage  height,  in  feet,  ofPiney  Creek  at  Kearney,  Wyo.,  for  1905. 


Day 


Apr.   ,  May.      June.      July.       Aug.   |  Sept. 


'      1.4 

; 1.4 

,       1.4 

1.4 

1      1.4 

j      1.45 

1      1.45 

I      1.5 

!      1.5 

1      1.5 

1.5 

:      1.5 

1.55 

1.55 

1.55 

,.5 

1.5 

1.5 

1.5 

|      1.5 

1.5 

!      1.5 

;    1.5 

«       1.55 

:     i.6 

'      1.7 

!      1.85 

1.75 

1.7 

I 


1.8 

1.9 

1.8 

1.7 

1.7 

1.8    | 

1.85 

1.85 

1.9 

1.9 

1.95 

2.0 

1.95 

1.95 

2.0 

2.0 

2.1  , 
2.2 
2.3    j 

2.2  | 
2.3 
2.35 
2.75  . 
2.55  | 
2.5 
2.5     | 
2. 45 
2.5 
2.65 


2.88 

3.1 

3.3 

3.7 

3.5 

2.78 

2.88 

3.25 

3.25 

2.88 

2.75 

2.72 

2.82 

2.75 

2.68 

2.62 

2.45 

2.35 

2.30 

2.35 

2.38 

2.38 

2,38 

2.3 

2.3 

2.42 

2.45 

2.45 

2.25 

2.3 


2.35 

2.3 

2.3 

2.2 

2.15 

2.05 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

2.1 

2.0 

1.95 

1.8    , 

1.7 

1.9 

1.85  i 

1.75  | 

1.7     ' 

1.7 

1.7    I 

1.7     ' 

1.8 

1.75 

1.65 

1.65 

1.6 


I 


1.6    ! 
1.6    j 
1.55 
1.4 
1.2    I 
1.2 

1.2  j 
1.1     j 
1.1    ! 
l.l 
1.2 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 

12 

1.2 
..2    I 

I 

1.3 

1.3  I 

1.4  I 
1.45  j 
1.4     | 
1.4 
1.3    : 
1.3 
1.3     | 
1.3 
1.25 


1.25 
1.25 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 

1.2    . 
1.15  | 
1.15 
1.15  ' 
1.15 

1.15 ! 

1.15  ' 
1.15 


Oct.    I    Nov. 


1.15 
1.2 
1.15  j 
1.15  I 
1.15 
1.15  | 
1.15 
1.15  , 
1.15  1 
1.1 
1.1     ; 
1.1 

11  i 
i.i 

1.15, 

1.15 

1.15 

1.15  | 

1.15 

1.2 

1.25 

1.3  ' 
1.35 

1.4  I 
1.4 
1.45 
1.4 
1.4     , 
1.4 
1.4 
1.4     l. 


I 


rating  table  for  Piney  Creek  at  Kearney,  Wyo.,  from  January  1 ,  VM)^,  to  June  5, 1905. 


(5  age 
leight. 

Discharge. 

(J  age 
height. 

Discharge. 

Gage 
height. 

Discharge. 

(I  age 
height. 

Discharge. 

Feet. 

Sec. 

-/<• 

1, 

Feet. 

i     Sec 

.-//. 

Feet. 

Src.-ft. 

Fett. 

Src.-tt. 

1.20 

15 

1.80 

1 

76 

2.40 

262 

3.00 

660 

1.30 

21 

I 

1.90 

1 

9fi 

2.50 

310 

3.10 

7.50 

1.40 

29 

2.00 

118 

2.60 

361 

3. 20 

850 

1.50 

I 

38 

!' 

2.10 

1 

144 

2.70 

430 

3.30 

9M 

1.60 

48 

il 
'1 

2.20 

178 

2.  SO 

500 

3. 40 

1,080 

1.70 

60 

2.30 

j 

218 

2.90 

580 

3.50 

1,200 

*ove.  table  is  applicable  only  for  open-channel  conditions.     It  is  bused  on  nine  discharge  raeasure- 
lade  during  1904,  and  is  well  defined  between  gage  heights  1.3  feet  and  3  leet. 
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Station  rating  table  for  Piney  Creek  at  Kearney,  Wyo.,  from  June  6  to  November  SO,  1905. 


Gage 
height. 

.  Discharge. ! 

1 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1     Gage 
1   height. 

1 

|     Feet. 

Discharge 

Feet. 

1 
'     Sec.-ft.     i 

Feet 

8ec.-ft.     1 

FeeL 

Sec.-ft. 

Sec.-fL  | 

1.10 

■              24    1 

1.70 

W    I 

2.30 

262 

If       2.90 

505  ' 

1.20 

|              32    ! 

1.80 

113 

2.40 

302 

1        3.00 

675  : 

1.30 

i               41     "' 

1.90 

136    ' 

2.50 

347 

|        3.10 

765 

1.40 

1       *  ! 

2.00 

162   ; 

2.60 

400 

|        3.20 

m 

1.50 

I               54    , 

2.10 

192 

2.70 

460 

1        3.30 

980 

1.60 

i        »| 

2.20 

225    ! 

2.80 

525 

1 

The  above  table  is  applicable  only  for  oi 
urements  made  subsequent  to  June  5, 1905 


en-channel  conditions.    1 1  is  based  on  eight  discbarge  flgj 
.    It  is  well  defined  between  gage  heights  l.l  feet  and 2 f8* 


Estimated  monthly  discharge  of  Piney  Creek  at  Kearney,  Wyo.,for  1906. 


Month. 


April 

May 

June 

July 

August 

September. . 

October 

November.. 


The  period . 


Discharge  in  second-feet. 


Maximum. 

86 
540 
1,450 
282 
78 
36 
58 
52 


Minimum.  |    Mean. 


29 
60 
244 
78 
24 
28 
24 
41 


f 


42.2 

196 

510 

142 
41.3 
29.7 
35.3 
45.8 


Total  10 
acre-fee* 


2,5 

12,01 
30,3! 
8,13 
2.S 
1,71 
U 
2,* 


62,  * 


MISCELLANEOUS  MEASUREMENT. 

A  measurement  of  Clark  Forkat  Bridger,  Mont.,  made  Juno  1,  1905,  gave  the  following 
Area  of  section,  755  square  feet;  mean  velocity,  5.42  feet  per  second;  discharge,  4,088 sec 
ond-feet. 

LITTLE    MISSOURI    RIVER    DRAINAGE    BASIN. 

DESCRIPTION    OF  BASIN. 

The  Little  Missouri  rises  in  the  central  part  of  Crook  County,  in  northeastern  Wyoming 
flows  northeastward,  crossing  the  southeast  corner  of  Montana  and  the  northwest  comer  c 
South  Dakota,  and  empties  into  the  Missouri  in  North  Dakota,  in  the  Fort  Berthold  India- 
Reservation.  The  upper  portion  of  the  basin  is  mountainous,  but  the  stream  flows  fortb 
most  part  through  a  rolling  country  bounded  in  places  by  ranges  of  steep  hills  carrying  soO 
timU'r.  The  soil  is  partly  a  sandy  loam  and  partly  gumbo,  and  there  is  little  land  und 
cultivation.  The  stream  receives  numerous  small  tributaries,  most  of  which  are  dry  for  t 
greater  part  of  the  year.  The  main  Hoods  occur  during  March,  May,  June,  and  »li* 
During  the  rainy  season  some  water  is  diverted  from  the  tributaries  and  a  small  quantity 
stored  for  irrigation. 

LITTLE  MISSOURI  RIVER  AT  ALZADA,  MONT. 

This  station  was  established  April  3,  1904.  It  is  located  at  the  highway  bridge  on  the  c 
Spearfish  and  Miles  City  stage  road,  about  one-half  mile  northwest  of  Alzada,  Mont. 

The  channel  is  straight  both  al>ovc  and  tx'lnw  the  station  for  alxmt  200  feet.  Both  ban 
are  high,  but  are  liable  to  overflow  at  extreme  high  water.  The  bed  of  the  stream  is  coi 
posed  of  line  silt  and  is  fairly  permanent.    The  current  is  moderately  swift,  except  at  k 
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There  is  but  ons  channel,  broken  by  the  middle  crib  pier  of  the  bridge.  This  pier 
e  ice  breaker  just  above  are  the  only  obstructions  in  the  channel  at  the  station.  Wil- 
ed brush  on  the  banks  tend  to  retard  the  flow  during  high  water.  Below  the  station 
Uows  grow  in  some  places  so  that  their  branches  reach  nearly  across  the  channel.  The 
n  is  frozen  from  about  December  20  to  March  10,  and  observations  are  discontinued 
g  that  time. 

charge  measurements  are  made  at  high  stages  from  the  downstream  side  of  the  bridge, 
nitial  point  for  soundings  is  a  bolt  in  the  downstream  hand  rail  near  the  left  end  of  the 
e.  Low-water  measurements  are  made  by  wading  one-half  mile  above  the  gage, 
e  gage,  which  was  read  during  1905  once  each  day  by  Miss  Elsie  King,  consists  of  a  plain 
attached  vertically  to  the  downstream  side  of  the  crib  pier  supporting  the  middle  of  the 
tp.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  spike  driven  into  the  base  of 
e  about  50  feet  west  of  the  left  end  of  the  bridge;  elevation  above  the  zero  of  the  gage, 
i  feet.  (2)  A  United  States  Geological  Survey  standard  bench  mark  in  front  of  the 
la  post-office,  about  2,000  feet  distant;  elevation  above  sea  level,  3,428  feet,  and  above 
ero  of  the  gage,  26.82  feet.    The  elevation  of  the  gage  zero  above  sea  level  is  3,401.18 


lescription  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
\y  Paper  No.  130  of  the  United  States  Geological  Survey,  pages  140  to  143. 

Discharge  measurement*  of  Little  Missouri  River  at  Alzada,  Mont.,  in  1905. 


ate. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gase 
height. 

Dis- 
charge. 

1       

H.  D.  Comstock 

Feet. 
6 
6 
21 

Sq.ft. 
1.5 
2.1 
13.0 

Ft.  per 
sec. 

1.0 

2.14 

2.29 

Feet. 
1.10 
1.24 
1.90 
1.10 

8ec.-ft. 
1.5 

do 

4.5 

do 

3.0 

24 

do 

3.0 
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Daily  gage  height,  in  feet,  of  Little  Missouri  River  at  Alzada,  Mont.,  for  1905. 


Day. 


Mar. 


3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
2*. 
20. 
30. 
31. 


Apr.    ,  May. 


1.6  i 

1.6  ! 
1.5  ' 

1.5  | 

i.i  ! 
i.i  i 

i.i  ' 

i 
i.i  i 

i.i  i 

i-i : 

i.i  i 
i.i  I 

"I 

i.i  i 

1.4  ' 

M  ! 

1.4  ' 

1.3 ; 

1.2  I 

1.2 ; 

1.2  ! 

1.2  j 
1.2  ; 
1.2  • 
1.2  j 
1.2  , 

1.2 ; 

1.2  \ 

1.2  - 


1.2 
1.5 
4.4 
11.4 
12.6 
9.05 
4.6 
2.9 
1.6 
1.6 
1.6 
1.5 
1.3 
1.3 
1.3 
1.2 
1.2 
1.1 
1.1 
1.2 
1.2 
1.2 
1.3 
1.1 
1.1 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 


June.  1  July.      Aug.   .   Sept. 


Oct. 


Xoi 


1 
1.1, 

1.1  j 
2.0  | 
2.0  I 
1.8  j 

1.4  \ 

1.2  i 
1.2  . 
3.0  I 
2.2  j 
1.5 
1.3! 
1.2  ' 
1.1 
8.5 
3.0 
9.7 

14.0  ' 
12.6  i 
11.5 
4.0  ' 
2.2  ; 

2.5  ; 
2.7 
3.0  ! 
3.2 
2.0 
1.6 
1.5 
1.4 


I 

1.4  | 
3.6  ', 

13.0  | 

13.1  ! 
3.8  ' 

a,  J 

3.4| 

3.2  | 
2.7 
2.6 

2.5  | 

2.4  i 

2.3  j 
3.0  j 

3.5  j 

2.2  | 

4.0  1 
t 
3.2 

2.0 

7.0 

6.5 

4.5 

3.0 

2.0 

3.0 

4.3 

5.0 

4.0, 

7.0  | 


3.9 


2.6  i 


2.2  | 

1.5 

|        5.3  j        I 

1.9  i 

2.8 

4.0  '        1 

1.2  | 

2.2 

3.3          1 

1.0  | 

1.8 

2.3          1 

2.0  ; 

1.4 

1.4  1        I. 

1.2  i 

1.2 

1.2          1. 

1.2  i 

1.2 

1.1           I. 

1.2  , 

1.2 

1.0  .        U 

1.2  1 

1.2 

1.0  1       LI 

1.2  i 

1.2 

1.0  i       u 

1.2  1 

1.2 

1.0         LI 

3.0  j 

1.2 

i.o  i      I' 

6.0  , 

1.2 

1.0          1.' 

4.0, 

1.0 

1.0  j        I 

2.0  j 

1.0 

1.0          L 

1.5  1 

1.0 

1.0  1       1 

1.2  1 

1.0 

1.0  j        I 

1.2  > 

1.0 

1.0          1 

1.2  | 

1.0 

1.0  1       1 

1.2  ' 

1.0 

1.0  1        1 

1.0, 

1.0 

1.0,        1 

1.0, 

1.0 

1.4  1        1 

1.0  j 

1.0 

3.8  j        1 

1.0  j 

1.0 

2.4,        1 

1.0  ' 

1.0 

1.1  |        1 

1.0  | 

1.0 

1.2  1        1 

1.0  j 

1.0 

1.0  |        1 

1.2  ! 

1.0 

1.0  j        1 

i.o ! 

1.0 

1.0  ;         1 

1.0  j 

6.0 

1.0  !         1 

10.0  !... 
1 

1.0  1 

1 

March 

15.U 

o  Novembers 

Station  rat  inn  table  for  Little  Missouri  Hirtr  at  Alzada,  Mont., from  March  15,  to  November  $ 

1905. 


(J  age 
bright. 

Disch 

irgc. 

(Jage 
height. 

Discharge. 

Cage 
height. 

Disci 

mrge 

Feet. 

Sfc. 

-ft. 

Frrt. 

Srr.-ft. 

Fret. 

Src 

.-ft. 

1.00 

1 

2. 30 

07 

3. 60 

178 

1.10 

2 

2.  10 

7.r> 

3. 70 

1S7 

1.20 

4 

2.  50 

S3 

3. 80 

196 

1.30 

7 

2.  60 

91 

3.90 

205 

1.40 

10     , 

2.70 

99 

4.00 

214 

1.50 

14      ■ 

2.  SO 

107 

4.10 

223 

I. GO 

19     ' 

2.90 

115 

4.20 

232 

1.70 

24 

3.00 

124 

4.30 

241 

1.S0 

30 

3. 10 

133 

4.40 

250 

1.90 

37 

3.20 

142 

4.50 

260 

2.00 

44 

3.30 

151 

4.60 

270 

2.10 

51 

3.40 

160 

1.70 

280 

2.20 

59 

3.50 

169 

4.  SO 

290 

Ga 
heifi 


Discharge. 


Feet. 
4.90 
5.00 
5.10 
5.20 
5.30 
5.40 
5.50 
5.60 
5.70 
5.80 
5.90 
6.00 


Sec.-ft. 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
411 


The  above  table  is  applicable  only  for  o|>en-ohimnel  conditions.  It  is  based  on  12  discharge  rwnsi 
merits  made  during  1904-5,  and  is  well  denned  between  gage  heights  1  foot  and  6  feet.  Above  :i  l«vt 
table  is  the  same  us  that  for  1904.    Above  6  feet  the  discharge  is  only  approximate. 
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Estimated  monthly  discharge  of  Little  Missouri  River  at  Alzada,  Mont.,  for  1905. 
[Drainage  area,  600  square  miles.] 


Month. 


h  13-31 


■lit    .. 
emi  er. 

»ber 

ember. 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

24 

10 

13.3 

449 

0.022 

0.014 

19 

2 

5.6 

333 

.0093 

.010 

1,173 

2 

124 

7,624 

.207 

.239 

1,354 

2 

212 

12,620 

.353 

.3M 

1,237 

10  '        245 

15,060 

.408 

.470 

861 

1            60.2 

3,702 

.100 

.115 

411 

1 

22.6 

1,345 

.038 

.042 

340                     1 

35.4 

2,177 

.059 

.068 

1 

1 

1.0 

60 

.0017 

.0019 

The  period. 


43,370 


I 


LITTLE  MISSOURI  RIVER  AT  CAMP  CROOK,  8.  DAK. 

"his  station  was  established  September  2,  1903.  It  is  located  near  the  old  highway 
Ige  on  the  road  from  Camp  Crook  to  Belle  Fourche,  about  one-half  mile  from  Camp 
ok,  in  T.  18  N.,  R.  1  E. 

Tie  channel  is  straight  for  300  feet  above  and  400  feet  below  the  station.  Both  banks 
sparsely  wooded,  and  the  left  bank  overflows  at  high  water.  The  bed  is  sandy  and  some- 
it  shifting.  There  is  but  one  channel  at  all  stages.  The  current  is  sluggish  at  low  water. 
»  river  is  frozen  from  about  December  20  to  March  10,  and  observations  are  discontinued 
ing  that  time.    Gage  heights  range  from  zero  to  10  feet. 

ligh-water  measurements  are  made  from  a  car  and  cable  200  feet  above  the  old  bridge. 
>  cable  is  marked  at  10-foot  intervals  with  white  paint.  The  initial  point  for  soundings 
he  left  cable  support.  Low-water  measurements  are  made  by  wading  near  the  cable. 
?  gage  was  read  once  each  day  during  1905  by  Paul  A.  Chuning.  The  original  gage  was 
troyed  by  floods  in  the  spring  of  1904.  The  present  temporary  gage,  established  April  20, 
15,  consists  of  three  parts — a  staff  driven  in  the  center  of  the  channel,  a  staff  driven  on 
left  bank,  and  a  timber  spiked  to  the  left  abutment  of  the  old  bridge.  This  gage  will  be 
laced  by  a  permanent  gage  on  the  steel  bridge  now  being  erected.  The  gage  is  referred 
bench  marks  as  follows:  (1)  A  spike  driven  in  a  blaze  6  inches  above  ground  on  a  tree 
r  the  road,  100  feet  from  the  right  end  of  the  bridge;  elevation,  10.53  feet  above  the  zero 
he  gage.  (2)  A  spike  driven  in  a  blaze  6  inches  above  ground  on  a  tree  across  the  road 
n  bench  mark  No.  1  and  175  feet  farther  downstream;  elevation  above  the  zero  of  the 
?,  12.89  feet. 

iformation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
je  United  States  Geological  Survey: 

■cription:  99,  p  73;  130,  pp  143-144. 
charge:  99,  p  74;  130,  p  144. 
charge,  monthly:  130,  p  146. 
5e  height*:  99,  p  74:  130,  p  145. 
ting  table:  130.  p  145. 
irk  172—06 9 
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Discharge  measurements  of  Little  Missouri  River  at  Camp  Crook,  8.  Dak.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Ana  of 
section. 

Mean 
velocity. 

Gage, 
height. 

Dis- 
charge. 

April  20 

Jun«  4 .    , 

II.  D.  Comatock 

Feel. 
64 
28 
21 
114 
110 
68 

Sq.ft. 
24 
17 
5.5 
197 
166 
48 

Ft.  per 
see. 

1.00 

.61 

1.42 

2.12 

1.77 

1.10 

Feet. 

0.45 

.34 

.31 

2.15 

1.90 

.69 

Sec.-fi. 
24 

do 

10.3 

June  • 

do 

7.8 

July  25 

do 

418 

July  26 

do 

294 

August  23 

Stevens  and  Corostock 

53 

Note.— Measurements  made  at  different  sections. 

Daily  gage  height,  in  feet,  of  Little  Missouri  River  at  Camp  Crook,  8.  Dak.,  for  1905. 


Day. 

Apr. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 1 

11 1 

12 ! 

I 
13 ■ 

I 
14 ' 

15 ' 

16 1 

17 ' 

i 
18 

19 i 

20 

0.45 
.5 
.5 
.4 
.4 
.4 
.35 
.3 
.3 
.3 
.3 

21 

22 



23 

24 

25 

26 

27 

28 

29 

30 

31 

lay. 

June. 

July. 

0.3 

0.4 

1.1 

.3 

.4 

3.2 

.3 

.4 

5.85 

1.1 

.4 

6.7 

3.0 

.4 

6.0 

4.0 

.4 

5.1 

4.0 

.3 

2.2 

2.6 

.3 

1.9 

1.6 

.4 

1.8 

1.3 

.4 

2.0 

1.3 

.4 

2.0 

.9 

.5 

2.0 

.8 

.9 

1.8 

.8 

.85 

1.8 

.6 

.8 

1.4 

.55 

4.9 

2.0 

.5 

5.6 

6.8 

.5 

7.0' 

5.1 

.5 

7.6 

3.0 

.5 

5.6 

2.4 

.5 

4.5 

1.5 

.5 

3.3 

1.6 

.4 

2.5 

2.6 

.4 

1.6 

2.6 

.3 

1.4 

2.1 

.3 

1.8 

1.7 

1.7 
1.7 
1.6 
1.5 


1.8 
4.2 
6.0 
6.15 


4.0 
3.5 
2.7 
1.9 
1.7 
1.7 
1.6 
1.4 
1.2 
1.0 
.9 
.8 
.7 
.7 
2.0 
2.1 
1.7 
1.0 
.9 
.7 
.7 
.7 
.6 
.6 
.6 
.6 
.6 
.6 
.5 
.5 


5.0 

5.6 

3.0 

2.25 

2.0 

1.8 

1.7 

1.7 

1.7 

.7 

.6 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.4 

.4 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.4 


I 


0.4 

3.7 

2.9 

2.7 

2.6 

2.4 

1.7 

1.2 

.7 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.7 

.7 

.9 

1.0 

1.5 

1.6 

1.9 

2.5 

1.9 

1.8 

1.5 

1.4 

1.0 
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m  rating  table  for  Little  Missouri  River  at  Camp  Crook,  S.  Dak.,  from  April  to  November 

30,1906. 


Gage 
height. 

Discharge. 
8ec~ft. 

height 

Discharge. 

Gage 

height. 

Discharge. 

Gage 
1   height. 

Feet. 

Discharge 

Feet. 

Feet. 

8ec.-ft. 

1 

I     Feet 

Sec.'ft 

Sec.-ft. 

0.20 

3 

1.00 

93 

1.70 

270 

2.40 

523 

:        .30 

7 

1.10 

111 

1.80 

302 

i        2.50 

565 

1        -m 

16 

1.20 

132 

1.90 

335 

'        2.60 

608 

\            .50 

26 

1.30 

156 

2.00 

370 

2.70 

652 

.60 

37 

1.40 

182 

2.10 

406 

2.80 

697 

.70 

49 

1.50 

210 

2.20 

444 

2.90 

743 

.80 

62 

1.60 

239 

2.30 

483 

3.00 

790 

.90 

" 

be  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  sixteen  discharge  meas- 
ments  made  during  1903-1905,  and  is  well  defined  between  gage  heights  0.3  foot  and  2.6  feet.  The  dis- 
xge  above  3  feet  is  only  approximate. 

Estimated  monthly  discharge  of  Little  Missouri  River  at  Camp  Crook,  S.  Dak.,  for  1905. 
[Drainage  area,  1,900  square  miles.] 


Month. 


pril  20-30. 

1*7 

one 

my 

august 

eptember.. 
October.... 
November. 


The  period. 


Discharge  in  second-feet. 


Maximum.'  Minimum. 


26 
1,320 
3,480 
3,000 
1,320 
2,280 
1,147 

77 


Mean. 


14.6 
170 
608 
961 
208 
244 
229 

27.2 


Total  in 
acre-feet. 


319 
10,450 
36,180 
59,090 
12,790 
14,520 
14,080 
1,618 


Run-off. 


Second-feet 

rsc 
mi! 


per  square 
nile. 


0.0077 
.089 
.320 
.506 
.109 
.128 
.121 
.014 


149,000 


Depth  in 
inches. 


0.0032 
.103 
.357 
.583 
.126 
.143 
.140 
.016 


UTTIJE  MISSOURI  RIVER  AT  MEDORA,  N.  DAK. 

This  station  was  established  May  12, 1903.     It  is  located  at  the  Northern  Pacific  Railway 
nidge,  one-third  mile  west  of  the  railroad  station  at  Medora,  Nv  Dak. 

The  channel  is  straight  for  100  feet  above  the  station  and  300  feet  below.  The  right  bank 
s  clean,  low,  and  overflows  at  very  high  stages;  the  left  bank  is  almost  perpendicular  and 
las  a  height  of  30  feet  above  gage  datum.  The  bed  of  the  stream  is  of  clay  and  sand,  and 
ometimes  scours  from  5  to  8  feet  during  floods;  at  ordinary  stages  the  bed  changes  only 
lightly.  There  is  but  one  channel,  broken  by  three  piers,  according  to  the  stage  of  the 
iver.  In  the  latter  part  of  1903  the  cross  section  at  the  bridge  was  temporarily  changed 
uring  repairs  to  the  bridge  by  the  railroad  company,  continuing  several  months. 
Discharge  measurements  are  made  from  the  railroad  bridge  to  which  the  gage  is  attached. 
be  initial  point  for  soundings  is  the  left  end  of  the  guard  rail  on  the  lower  side  of  the  bridge, 
9  feet  west  of  the  east  face  of  the  concrete  abutment. 

The  gage  was  read  during  1905  by  W.  A.  Bru baker  and  P.  E.  Anderson.  A  standard 
ain  gage  is  located  on  the  lower  side  of  the  railroad  bridge  at  a  point  91  feet  from  the 
tiaJ  point  for  soundings.  There  is  also  a  vertical  board  gage  reading  f  r°m  *  ^oot  to  9 
t,  fastened  to  a  pile  in  the  river  about  200  feet  above  the  bridge.  August  7, 1905,  on 
xxint  of  the  bridge  having  been  changed  by  the  railroad,  a  chain  length  of  30.92  feet  was 
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established,  which  made  the  readings  agree  with  the  timber  gage.  The  bench  mark  is  the 
top  of  the  southwest  corner  of  the  concrete  abutment  on  the  left  bank;  elevation  above  gap 
datum,  30.11  feet.  The  top  of  the  gage  pulley  is  31.6  feet  above  the  gage  datum,  which 
is  about  2,230  feet  above  sea  level,  as  determined  by  hand  level  from  the  railroad  station  at 
Medora,  N.  Dak. 

Information  in  regard  to  this  station  is -contained  in  the  following  Water-Supply  Papen 
of  the  United  States  Geological  Survey: 

Description:  99,  pp  70-71;  130,  pp  146-147. 
Discharge:  99,  p  71;  130,  p  147. 
Discharge,  monthly:  99,  p  73;  130,  p  149. 
Gage  heights:  99,  pp  71-72;  130,  pp  147-148. 
Rating  table:  99,  p  72;  130,  p  148. 

Discharge  measurements  of  Little  Missouri  River  at  Medora,  N.  Dak.,  in  1905. 


Date. 


Hydrographer. 


Width. 


Area  of 
section. 

Mean 
velocity. 

Sq.ft. 

Ft.  per 
tee. 

130 

.95 

1,026 

4.19 

959 

4.73 

986 

4.27 

975 

4.30 

456 

2.75 

998 

2.81 

173 

1.55 

186 

.87 

Ga 
heis 


Dis- 
|  charge. 


March  26... 

July  7 

July  8 

Do 

Do 

August  6... 
August  7... 
August  24.. 
October  16. 


E.  F.  Chandler 

Chandler  and  Richards. 

....do 

E.  F.  Chandler 

R.  Richard 8 

...,do 

....do 

do 

.....do 


Feet. 


180 
180 
181 
143 
135 
88 
74 


Feet. 
3.60 
8.45 
8.08 
8.13 
8.18 
5.96 
5.61 
4.01 
3.72 


Sec-ft 

m 
4,  an 

4,5» 

4,124 
4,1» 
lt2SS 
1,088 

m 

Ml 


I 


LITTLE   MISSOURI   RIVER  DRAINAGE   BASIN.  127 

Daily  gage  height,  in  feet,  of  Little  Missouri  River  at  Medora,  N.  Dak.,  for  1906. 


\ 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

1 

7.. 

7.0 

3.3 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.1 
3.1 
3.0 
3.0 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.7 
2.7 
2.6 
2.6 
2:6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.8 
2.9 
3.5 
3.5 
3.8 
3.8 
3.7 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.5 
3.5 
3.5 
3.4 
3.3 
3.3 
3.3 
3.2 
3.2 
3.2 

3.2 
3.2 
3.1 
8.7 
9.4 
8.5 
9.3 
8.2 
7.3 
6.1 
6.0 
5.8 
5.2 
6.3 
5.8 
6.4 
5.4 
5.1 
4.6 
6.6 
7.8 
7.9 
9.2 
8.2 
8.6 
7.0 
6.8 
6.6 
6.5 
6.3 

9.8 
10.2 
9.8 
7.6 
8.8 
9.2 
8.6 
8.2 
7.9 
7.4 
7.2 
7.2 
6.7 
6.0 
5.3 
5.0 
4.7 
4.5 
5.2 
8.8 
8.5 
8.3 
8.8 
9.0 
7.9 
7.3 
7.2 
7.0 
7.7 
6.1 
6.1 

5.8 
5.6 
6.8 
7.2 
7.3 
6.4 
5.1 
6.0 
6.1 
5.9 
5.5 
5.1 
4.9 
4.3 
4.0 
8.8 
4.0 
4.2 
4.0 
3.8 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.6 
3.6 
3.6 
3.5 
3.5 

3.5 
3.5 
3.4 
3.4 
3.4 
6.0 
5.6 
5.0 
4.7 
4.5 
4.3 
4.1 
4.0 
4.0 
4.0 
3.8 
3.6 
3.4 
3.4 
3.2 
3.0 
3.0 
2.8 
2.8 
2.6 
2.6 
2.5 
2.4 
4.5 
4.0 

4.0 
4.0 
*      4.0 
4.0 
4.0 
5.0 
5.0 
5.0 
4.9 
4.8 
4.6 
4.4 
4.2 
4.0 
4.0 
4.0 
3.9 
3.8 
3.8 
3.7 
3.6 
3.6 
3.6 
3.5 
3.4 
3.6 
3.4 
3.4 
3.4 
3.3 
3.3 

3.6 

2 

5.1 

3 

6.5 
6.5 
6.3 
5.4 
4.2 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
3.9 
3.9 
3.9 
3.9 
3.8 
3.8 
3.8 
3.7 
3.6 
3.6 
3.6 
3.5 
3.5 
3.5 

5.0 

4 

4.8 

5 

5.0 

6 

4.9 

4.7 

S 

4.4 

9 

4.2 

10 

4.0 

11   

3.8 

12 

3.6 

13        

3.6 

14 

* 

3.5 

15        

3.5 

WJ                  

3.5 

10 1 

17            

3.5 

is     

3.5 

19            

3.4 

20    ...... 

3.4 

21             

3.4 

22      • 

3.4 

23             

3.4 

24 

3.4 

25 

3.0 
3.3 
4.5 
4.9 

3.4 

2ft      .  r      

3.4 

27   

3.4 

28          

3.4 

29            



3.4 
3.4 

- 

30                

31            

Note. — River  frozen  January  1  to  Februa 
the  discharge  being  very  small.    Alao  frozen 


rv  28,  du: 
November 


part  of  the  time  frozen  to  bottom  in  place*, 
to  December  31. 
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Station  rating  table  for  Little  Missouri  River  at  Medora,  N.  Dak.,  from  February  28  to  N<xm- 

ber  28,1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

i 
Discharge. = 

Gage 
height. 

Feet. 

Discharge. 

1  heigSL 

1 

1 
Discharge. 

Feet. 

Sec.-ft. 

Sec.-ft.    « 

Sec.-ft. 

1     Feet. 

8tc-jL 

2.40 

1.9 

3.90 

223    i 

5.30 

870 

7.40 

2,406 

2.50 

2.2 

4.00 

260    , 

5.40 

935 

!        7.60 

2,600 

2.60 

2.7 

4.10 

298    i 

5.50 

960 

1        7.80 

2,805 

2.70 

3.3 

4.20 

338    | 

5.60 

1,035 

1        8.00 

3,015 

2.80 

4.1 

4.30 

380    | 

5.70 

1,095 

1       8.20 

3,230 

2.90 

5.2 

4.40 

424 

5.80 

1,155 

|        8.40 

3,450 

3.00 

6.8 

4.50 

470 

5.90 

1,215 

8.60 

3,675 

3.10 

9.8 

4.60 

520    \ 

6.00 

1,280 

1        8.80 

3,906 

3.20 

15 

4.70 

570    , 

6.20 

1,410 

J        9.00 

4,140 

3.30 

29 

4.80 

620    1 

6.40 

1,555 

9.20 

4,380 

3.40 

54 

1        4.90 

670    1 

6.60 

1,710 

1       9.40 

4,620 

3.50 

85 

i        5.00 

720    1 

6.80 

1,870 

9.'60 

4,890 

3.60 

118 

5.10 

770    | 

7.00 

2,040 

|       9.80 

5,100 

3.70 

152 

5.20 

820    i 

7.20 

2,220 

|      10.00 

5,340 

3.80 

•     187 

1 

i 
i 

1 
1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  mcaJQ^ 
raents  made  during  1904-5,  and  is  well  defined  between  gage  heights  3.2  feet  and  6  feet.  It  hasbjj 
extended  beyond  these  limits,  being  based  on  three  high-water  measurements  near  8  feet  gage  help" 
Above  6  feet  the  table  can  be  considered  as  only  approximate. 

Estimated  monthly  discharge  of  Little  Missouri  River  at  Medora,  N.  Dak.,  for  1905  fl 
[Drainage  area,  5,785  a  square  miles.] 


Discharge  in  second-feet. 


Month. 


I  ■ 


March 

April 

May 

June 

July 

August 

September 

October 

November  1-28. 


I  Maximum. 

i 

2,220 

29 

187 

4,620 

|  5,580 

\  3,905 

i  1,280 

J  720 

!  770 


Minimum. 


Mean. 


29 
2.7 
2.7 
9.8! 
470      ! 

85      | 
1.9  I 

29      ! 

54      i 


467 

8.1 

60.5 

2,016 

2,696 

781 

235 

271 

236 


Total  in 
acre-feet. 


The  period . 


I 


28,720 
483 
3,720 
120,000 
165,800 
48,020 
13,980 
16,660 
13, 110 


410,500 


Run-off. 


0.061 
.0014 
.010 
.349 
.467 
.135 
.041 
.047 
.041 


0.0S 
.00 
.01 
.38 

.53 
.15 
.04 
.05 
.04 


«  Revised  since  1904  report. 
KNIFE  RIVER  DRAINAGE  BASIN. 
KNIFE  RIVER  AT  BRONCHO,  N.  DAK. 

Knife  River  rises  in  the  northeastern  part  of  Billings  County,  N.  Dak.,  flows  southeas 
ward,  then  northeastward,  and  unites  with  the  Missouri  near  Stanton,  Mercer  Count 
N.  Dak. 

The  gaging  station  was  established  May  29,  1903.  Its  first  location  was  at  a  point  abo 
600  feet  east  of  H.  M.  Haven's  ranch  house,  where  the  Broncho  post-office  was  situated 
that  time,  and  about  23  miles  north  of  Hebron,  N.  Dak.,  on  the  Northern  Pacific  Railwf 
Owing  to  the  abandonment  of  the  Haven  ranch  and  the  removal  of  the  post-office  to  t 
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F.  M.  Smith,  in  the  SE.  J  sec.  4,  T.  142,  R.  90  W.,  about  3  miles  up  the  valley,  the 
was  abandoned  and  a  new  station  was  established  at  the  ranch  of  Mr.  Smith.  As 
us  enter  the  river  between  the  two  points  the  run-off  will  be  practically  identical, 
lannel  is  straight  for  150  feet  above  the  station  and  400  feet  below.  Both  banks 
and  grassy  and  not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  firm 
silt  and  may  scour  a  little,  but  does  not  shift.  The  current  at  the  cable  is  sluggish 
t  high  stages. 

uge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
p  is  at  the  cable  support  on  the  right  bank.  Distances  from  the  initial  point  are 
led  by  a  tagged  line  of  heavy  telegraph  wires.  Low-water  measurements  are  made 
ag  a  few  rods  below  the  gage. 

age,  which  was  read  during  1905  by  Sara  J.  Smith,  is  of  the  standard  chain  type, 
I  on  a  projecting  timber  extending  horizontally  out  over  the  water  and  substan- 
aced  and  guyed.  The  length  of  the  chain  is  32.65  feet.  The  distance  from  the 
r  the  gage  pulley  to  the  zero  of  the  scale  is  11.7  feet,  and  the  diameter  of  the  pulley 
x>t.  The  elevation  of  the  center  of  the  pulley,  referred  to  the  gage  datum,  is  20.86 
lie  that  of  the  horizontal  gage  scale  timber  at  the  shore  end  is  21.03  feet.  Supple- 
to  the  chain  gage  are  two  rod  gages  driven  into  the  left  bank  about  75  feet  down- 
rom  the  chain  gage,  consisting  of  timbers  braced  to  posts  in  the  bank.  The  lower 
•eads  from  2.6  to  9  feet;  the  upper  reads  from  9  to  13.9  feet.  The  chain  gage  is 
to  bench  marks  as  follows:  (1)  A  cross  on  the  top  of  a  gray  granite  bowlder  1  foot 
iter,  set  flush  with  the  ground  in  the  line  of  the  gage  timber  prolonged  5  feet  behind 
r  end  of  same;  elevation  above  the  zero  of  the  gage,  21.15  feet.  (2)  A  horizontal 
re  nails  driven  into  a  joint  of  the  stone  foundation  of  the  observer's  house,  3  inches 
s  southeast  corner;  elevation  above  the  gage  datum,  31.25  feet, 
nation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
nited  States  Geological  Survey: 

tion:  99,  p  68;  130,  pp  149-150. 
•ge:  99,  p  69;  130,  p  150. 
■ge,  monthly:  99,  p  70. 
fights:  99,  p  69;  130,  p  150. 
table:  99,  p  70. 


Discharge  measurements  of  Knife  River  at  Broncho,  N.  Dak.,  in  1905. 


'.         1                    Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

1 
I 
1  E.  F.  Chandler 

Feet. 
10 
10 
52 
47 
32 
11 
9 

Sq.ft. 
8.6 
8.4 
261 
233 
40 
2.9 
6.3 

Ft.  per 
sec. 

2.12 
1.16 
2.42 
2.09 
1.09 
.70 
.50 

Feet. 
3.89 
3.60 
7.51 
6.92 
4.05 
3.35 
3.37 

Sec.-ft. 
18 

1  Chandler  and  Richards 

9.8 

i do 

632 

1 do 

486 

|  R.  Richards 

44 

\ | do 

2 

7  ...  • do 

3.1 

1 

-Measurements  made  at  different  sections. 
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Daily  gage  height,  in  feet,  of  Knife  River  at  Broncho,  N.  Dak.,  for  1905. 


Pay. 


Mar. 


1 

2 ! 

3 ' 

4..- 

r> 

6 

7 

8 

9 

10 ' 

11 • 

12 \ 

13 - 

14 \ 

lft I 

16 i 

17 

18 

19 

20 

21 

22 

23 '   3.9 

24 3.8 

2'> 3.9 

26 3.8 

27 '   3.8 

28 3.73 

29 3.7 

30 3.7 

31 3.7 


^           i 

1    Apr. 

1              i 

j 
May.  i 

1 

June. 

July. 

AUK. 

Sep^ 

Oct. 

1 

Not.    1 

.       3.7 

3.4     | 

3.5 

3.6 

3.35 

i 
3.2    ; 

3.45  j 

IS    1 

.i      3.7    , 

3.4    ! 

3.45 

3.6 

3.4 

3.2    ' 

3.3    . 

M    1 

3.6ft- 

3.4     ' 

3.4 

3.6 

5.8 

3.2    ' 

3.35 

1.4    1 

3.6ft 

3.42 

3.8 

3.6 

4.2 

3.2 

3.4    | 

3.4    1 

.'      3.6 

3.6    1 

6.1 

7.2 

3.95 

3.15  I 

3.3    1 

14    1 

.i      3.6    ' 

3.6 

4.4 

6.5 

3.65 

3.1 

3.4    i 

3.4     1 

.'      3.6 

3.6 

7.4 

4.8 

3.6 

3.1 

3.3 

14     1 

3.6    ' 

3.6 

6.5 

4.4 

3.6 

3.1 

3.3 

14     1 

.       3.ft5 

3.6 

6.0 

4.2 

3.5 

3.2 

3.3 

145 

.!   3.55 ; 

3.8 

4.65 

4.1 

3.45 

3.2 

3.3 

145 

J      3.55 

3.7 

4.3 

3.9 

3.45 

3.2    ■ 

3.3 

14 

.!      3.52  ', 

3.9 

4.15 

3.95 

3.45 

3.2 

3.3 

14 

.'      3.5    " 

3.8 

4.1 

3.9 

3.4 

3.2 

3.3 

14 

3.5     , 

3.8 

3.9 

3.85 

3.5 

3.3 

3.3 

14 

3.5    ' 

3.8 
3.7 

3.9 
3.9 

3.7 
3.9 

3.5 
3.5 

3.25 
3.25 

3.3 
3.35 

15 

.       3.5    i 

14 

.       3.5    \ 

3.7 

3.9 

5.0 

3.5 

3.2 

3.35 

14 

.'      3.5    ' 

3.65 
3.6 

4.1 
4.1 

4.4 

4.0 

3.45 
3.45 

3.2  , 

3.3  , 

3.35 
3.35 

14 

..      3.5    \ 

14 

.       3.45  ; 

3.6 

4.0 

3.9 

3.4 

3.4     | 

3.3 

,        3.4 

3.45  i 

3.55 

3.5 

3.5 

4.05 
4.15 
4.0 

3.8 
3.8 
3.6 

3.4 
3.3 
3.3 

3.3     . 
3.2     i 
3.4 

3.3 
3.3 
3.3 

,        3.4 

.       3-.4     ' 

3.4 

-      3.4 

3.4 

3.4    , 

3.55 

3.9 

3.6 

3.3 

3.2    ! 

3.3 

3.4 

3.4 

3.5 

3.8 

3.53 

3.3 

3.3    | 

3.3 

14 

3.4 

3.45 

3.7 

3.5 

3.25 

3.25  ' 

3.3 

3.4 

3.4  ; 

3.45 

3.7 

3.5 

3.25 

3.25  ' 

3.3 

I 

3.4 

3.4 

3.7 

3.5 

3.25 

3.25  ( 

3.3 

3.4    , 

3.5 

3.6 

3.45 

3.25 

3.25  i 

3.3 

1 

3.4    ; 

3.55 

3.6 

3.45 

3.2 

3.4    | 

3.3 

I-: 

3.65 



3.4 

3.2 

1 

1 

3.3 

i 

Note.— River  frozen  over  November  27. 

HEART  RIVER  DRAINAGE  BASIN. 
nEAKT  RIVER  NEAR  RICIIARDTON,  X.  DAK. 

Heart  River  rises  in  eastern  Billings  County,  N.  Dak.,  flows  eastward  and  southeastward 
for  about  100  miles  by  general  course,  then  turns  abruptly  to  the  north  and  northeast  and 
enters  the  Missouri  near  Bismarck,  N.  Dak. 

The  gaging  station  was  established  May  18,  1903.  It  is  located  at  the  iron  highway 
bridge  10  miles  south  of  the  Northern  Pacific  Railway  station  at  Richard  ton,  N.  Dak. 

The  channel  is  straight  for  150  feet  above  and  Iwlow  the  station.  Both  banks  are  high 
and  covered  with  brush.  The  bed  of  the  stream  is  sandy  and  shifting.  The  velocity  of  the 
current  is  moderate. 

Discharge  measurements  are  made  from  the  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  end  of  the  guard  rail  on  the  lower  side  of  the  bridge,  at  the 
left  bank. 

A  standard  chain  gage,  which  was  read  once  each  day  during  1905  by  W.  F.  Church,  is 
located  on  the  lower  side,  of  the  bridge.  The  length  of  the  chain  is  24.34  feet.  The  gage  is 
referred  to  lx'iich  marks  as  follows:  (1)  The  top  of  the  foot-guard  rail  at  a  distance  of  45  feet 
from  the  initial  point  for  soundings;  elevation  alx>ve  gage  datum,  25.58  feet.  (2)  On  top 
of  the  iron  flanges  around  the  top  of  the  downstream  eastern  edge  of  the  concrete  iron  pier 
on  the  lower  side  of  the  bridge,  on  the  left  bank;  elevation  above  gage  datum,  24.79  feet. 
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the  gage  pulley  has  the  same  elevation  as  bench  mark  No.  1.  Gage  datum  is 
ibove  aea  level,  as  determined  by  carrying  an  aneroid  barometer  six  times  between 
a.nd  the  railroad  station  at  Richard  ton. 

tion  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
ted  States  Geological  Survey: 

ra:  99,  p  66;  130,  p  151. 

;:  99,  p  66;  130,  p  151. 

s?  monthly:  99,  p  68;  130,  p  153. 

tats:  99,  p  67;  130,  p  152. 

.Me:  99,  p67;  130,  p  152. 

tischarge  measurements  of  Heart  River  near  Richardton,  N.  Dak.,  in  1905. 


Hydrographer. 


.    E.  F.  Chandler. 
-j do 


. !  R.  Richards . 

.do 

.do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage, 
heigbt 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

36 

24 

0.70 

4.64 

66 

203 

1.60 

6.88 

15.5 

6.6 

.75 

4.24 

4.6 

1.3 

.64 

4.00 

7.0 

4.5 

.64 

4.14 

Dis- 
charge. 


Sec.-ft. 
17 
325 
5.0 
.9 
2.9 


leasurements  made  at  different  sections. 

lily  gage  height,  in  feet,  of  Heart  River  near  Richardton,  N.  Dak.,  for  1905. 


Day. 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

6.6 

4.5 

4.1 

4.2 

4.4 

4.3 

3.8 

4.1 

4.2 

i  725 

4.5 

4.1 

4.2 

4.4 

4.3 

3.8 

4.1 

4.2 

1      6.8 

4.5 

4.1 

4.2 

4.4 

4.3 

3.8 

4.1 

4.2 

6.1 

4.4 

4.2 

4.2 

4.4 

4.3 

3.8 

3.9 

4.2 

6.1 

4.4 

4.3 

6.7 

9.1 

4.3 

3.8 

3.9 

4.2 

6.1, 

4.4 

4.3 

5.4 

9.1 

4.3 

3.8 

3.9 

4.2 

5.6 

4.3 

4.3 

5.1 

7.4 

4.3 

3.8 

3.9 

4.3 

5.5 

4.3 

4.3 

5.5 

6.2 

4.2 

3.8 

3.9 

4.3 

5.5 

4.3 

4.3 

5.7 

5.6 

4.2 

3.8 

4.2 

4.3 

5.5 

4.3 

4.4 

5.1 

5.3 

4.2 

3.8 

4.3 

4.3 

5.5 

4.3 

4.4 

4.9 

5.1 

4.2 

3.8 

43 

4.3 

5.4 

4.3 

4.4 

.    4.9 

5.0 

4.2 

3.8 

4.2 

4.3 

5.1 

4.3 

4.3 

4.7 

4.9 

4.2 

3.8 

4.2 

4.3 

5.0 

4.3 

4.3 

4.6 

4.8 

4.2 

3.8 

4.1 

4.3 

4.9 

4.3 

4.3 

4.6 

5.55 

4.2 

3.8 

4.1 

4.3 

4.9 

4.3 

4.3 

4.5 

7.05 

4.2 

3.8 

4.1 

4.3 

4.8 

4.2 

4.3 

4.5 

6.6 

4.1 

3.8 

4.0 

4.3 

4.8 

4.2 

4.3 

4.6 

6.0 

4.1 

3.8 

4.0 

4.3 

4.8 

4.2 

4.3 

4.7 

5.7 

4.1 

3.8 

4.0 

4.3 

4.8 

4.2 

4.3 

4.7 

5.0 

4.1 

4.5 

4.0 

4.4 

4.7 

4.2 

4.3 

4.6 

5.1 

4.1 

4.5 

4.0 

4.4 

4.7 

4.2 

4.3 

4.6 

4.6 

4.0 

4.4 

4.0 

4.4 

4.7 

4.2 

4.3 

4.7 

4.6 

4.0 

4.3 

4.0 

1          4'4 

4.6 

4.2 

4.3 

4.8 

4.6 

4.0 

4.3 

4.0 

4.6 

4.2 

4.3 

4.7 

4.5 

4.0 

4.3 

4.1 

4.6 

4.2 

4.3 

4.7 

4.5 

4.0 

4.2 

4.1 

4.6 

4.2 

4.3 

4.6 

4.5 

4.0 

4.2 

4.1 

4.6 

4.1 

4.2 

4.5 

4.4 

4.0 

4.1 

4.1 

4.5 

4.1 

4.2 

4.5 

4.4 

3.9 

4.1 

4.: 

2  V 

4.5 

4.1 

4.2 

4.4 

4.4 

3.9 

4.1 

4.: 

2  \ 

4.5 



4.2 



4.4 

3.9 

4. 

\ 

a  V  • 

Hirer  frozen  JtusuMiy  1  to  February  26  and  November  24  to 


Decembw 


*31. 
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Station  rating  table  for  Heart  River  near  Richardton,  N.  Dai.,  from  March  1  to  Sovak 

£3,1906. 


;     Gage 
J  height. 


Dlacharge.il  J 


..    .. 
3.00 

0.5    ' 

4.00 

1        1 

4.10 

2 

4.20 

4 

4.30 

6 

4.40 

0 

4.50 

12 

4.60 

16 

4.70 
4.80 
4.90 


The  above  table  Is  applicable  only  for  open-channel  conditions.  It  is  based  on  Ave  discharge  f 
urementa  made  during  1905  and  one  high-water  measurement  during  1904.  It  is  well  defined  bet 
gage  heights  4  feet  ana  5  feet,  and  has  been  extended  beyond  these  limits,  being  based  on  one  row 
ment  at  6.9  feet  and  one  at  11  feet.    Above  7  feet  the  estimate  can  be  considered  only  approximst 

Estimated  monthly  discharge  of  Heart  River  near  Richardton,  N.  Dak.,  for  1905. 
[Drainage  area,  1,250  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


March.. 

April 

May 

June 

July 

August 

September 

October 

November  1-23. 


The  period. 


400 

12 

9 

292 

812 

6 

12  i 
6! 
91 


12 
2 
2 
4 
9 


83.1 
5.8 
5.6 

36.3 
125 
3.1 
2.2 
2.2 
6.0 


Total  in 
acre-feet. 


5,110 
345 
844 
2,160 
7,686 
191 
131 
135 
274 

16,380 


Run-off. 


Second-feet   ^ 
P^Jfll""*     in 


mile. 


0.066 
.0046 
.0045 
.029 
.100 
.0025 
.0017 
.0017 
.0048 
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APPLE   CREEK  DRAINAGE   BASIN. 
APPLE  CREEK  NEAR  BISMARCK,  N.  DAK. 

A  temporary  station  was  established  on  Apple  Creek  6  miles  east  of  Bismarck,  N.  Dak., 
at  the  bridge  on  the  township  line  between  sec.  3,  T.  138,  and  sec.  34,  T.  139.  The  gage 
was  read  by  William  S.  Hedges. 

Discharge  measurements  of  Apple  Creek  near  Bismarck,  N.  Dak.,  in  1905. 


Date. 

'                     Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Qage 
height. 

Dis- 
charge. 

JCm*2.... 

j 
. . .  1  W  al  te  r  S  kel  ton 

Feet. 
16 
27 
21 

9.5 

8.5 

6 

6 
18 
18 
35 
24 

Sq.ft. 

10.8 

95 

84 

15.3 

13.6 
7.0 
7.3 

52 

38 
159 

90 

Ft.  per 
see. 

0.99 

2.12 

2.10 

1.02 

1.12 

.94 

.80 

1.19 

1.06 

1.53 

1.44 

Feet. 

3.20 

6.10 

5.50 

1.05 

.90 

.35 

.50 

2.90 

2.30 

6.65 

4.60 

8ec.-p. 
10.7 

torch6.... 

do 

200 

torch  8. 

...  ..do 

159 

Uarch  24  . . . 

do 

15.8 

April5 

April  19 

Ma  j  29 

June  6 

do 

15.2 

;.;i;;...do 

6.6 

1      ...do 

5.8 

1 
..." do i 

62 

Jan*  7 

1    .  .do 

40 

June  9 

.    1 do 

243 

June  10. . 

1        .do '. 

130 

T 

Daily  gage  height,  in 

feet,  of  Apple  Creek  near  Bismarck 

,  N.  Dak.,  for  1905. 

Day. 

Feb. 

mm 

Apr. 

May. 

June. 

Day. 

Feb,   Mar. 

Apr. 

May, 

June* 

l                  --  ----- 

,1.4 
3,4 

S.7& 

44 

6.  OS 

0.46 

5.7 

5.4 

5.2 

s 

.B 

-ftS 

.9 

.9 

.& 

•  7 

.7 

.6 

,5 

.5 

.5 

.5 

.5 

A 

0.3 
.3 

.a 

.3 
.4 
.3 
.3 
% 
,4 
.5 

-7 
.7 
.B 
.* 
1-0 

0.5 
-5 
.5 
.A 
2-45 
2.95 
2.35 
3.45 
6.50 
4.  A 
4,3 
40 
2.0 
L* 
1.5 
1-5 

17 _.._,.. 

2,6 

Jl 

2.2 

2.15 

.3 

.a 

.3 
.3 
.3 
.3 
-3 
.3 
.3 
.3 
.2 
.2 
.2 

1.0 
1.0 
.9 
.7 
-6 
.6 

.0 

-6 

.5 
.5 
.5 
.5 
.5 
.5 
.5 

1.5 

j        mm^ # 

IS, 

1.4 

£          

1ft- 

1.4 

4 

30.... 

1.3 

5                 .   r. J„.„. 

21 _-„.. 

1.3 

ip_ , - — . ...- — 

A                  _ .„„. 

22 -. 

1-3 

23 

1,3 

I";;:;:::::::::..1 

24 - 

25 ., 



LQ5 

1,1 

1.1 

LI 

1-1 

1.06 

1.0 

1.0 

1-3 

0                1 

1.3 

1Q*" 

2tt-. 

14 

11           .,.-,.-.- 

1 

40 

* 

38,,  „-.,... , 

3.4 
M 

1-4 

12                    _ 

3.75 

3.2 

3.0 

2.1 

3.6 

2.1 

!3                 ..... .U„, 

29.-, 

\4               .  __ . . '.. .... 

30 , 

31 

Ifi          ..T- .. ., 

' 

Note. —Flow  commenced  February  27. 

Estimated  monthly  discharge  of  Apple  Creek  near  Bismarck,  N.  Dak.,  for  1905. 


Month. 


March 

April 

May 

June  1-21 

No«.— Tliess)  estimates  are  only  approximate. 


Discharge  in  second-feet. 


Maximum.   Minimum. 


307 
15 
16 

244 


Mean. 


Total  in 
acre-feet. 


54.7 
8.8 
9.0 

50.0 


3,363 
524 
553 

2,082 
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CANNON  BALL  RIVER  DRAINAGE  BASIN. 
CAXNOX  HALL  RIVER  AT  STEVENSON,  N.  DAK. 


I 


Cannon  Ball  River  is  formed  by  two  chief  branches— North  and  South  forks.  North 
Fork  rises  in  White  Butte,  in  southern  Billings  County,  N.  Dak.,  flows  northeastward  for 
about  20  miles  and  then  turns  abruptly  to  the  southeast;  South  Fork  rises  in  Whetstone 
Butte,  in  the  western  prirt  of  Hettinger  County,  runs  southeastward  for  approximately  fl 
miles  and  then  turns  northeastward;  the  two  streams  unite  about  5  miles  south  of  Three 
Buttes,  in  south-central  Morton  County,  whence  the  main  stream  flows  to  the  north  and 
east,  entering  the  Missouri  about  25  miles  southeast  of 'Bismarck,  N.  Dak. 

The  gaping  station  was  established  June  10, 1903.  It  is  located  one-half  mile  west-oorth- 
west  of  the  post-office  at  Stevenson,  in  sec.  20,  T.  133  N.,  R.  82  W.,  and  about  40  miki 
south  of  Mandan,  X.  Dak. 

The  channel  is  straight  for  100  feet  above  the  station  and  400  feet  below.  The  right  bank 
is  low,  slopes  gradually  up  from  the  water's  edge,  and  is  covered  with  timber  and  brush;  the 
left  bank  is  steep  and  about  25  feet  high.  The  bed  of  the  stream  consists  of  clay,  soft  mud, 
and  loose  stones,  and  probably  shifts  somewhat.  The  depth  varies  from  2  to  5  feet  at  lot 
stages.     The  current  velocity  is  ordinarily  sluggish. 

Discharge  measurements  are  made  from  a  car  and  cable  about  200  feet  above  the  gage. 
A  tagged  wire  is  stretched  a)>ovc  the  cable.  The  initial  point  for  soundings  is  a  point  2 feet 
back  from  the  cable  support  on  the  left  bank. 

The  gage,  which  was  read  during  1905  by  Donald  Stevenson,  is  of  the  chain  type  and  wis 
put  in  June  :*0,  1905.  to  replace  the  old  gage,  which  was  in  bad  condition.  The  new  gage 
litis  a  chain  length  of  21.7<>  feet.  The  gage  is  supported  by  four  solidly  set  posts  on  top  of 
which  is  >i  horizontal  timber,  and  is  well  braced  and  guyed.  The  pulley  diameter  is 031 
foot  and  the  distance  from  its  center  to  the  zero  of  the  scale  is  5.57  feet.  The  elevation  of  the 
highest  point  (marked  with  a  cross),  which  is  near  the  east  corner  of  the  flat  top  of  a  Urge 
granite  rock.  4  by  9  feet,  rising  out  of  a  pool  to  the  right  of  its  middle  a  few  feet  belowthe 
gage,  is  4.S4  feet  above  gage  datum.  The  datum  of  the  gage  is  about  1,700  feet  above  set 
level,  as  determined  by  carrying  an  aneroid  barometer  six  times  between  this  station  and 
Mandan,  N.  Dak. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  p  64;  130.  pp  153-154. 
Discharge:  99,  p  65;  130.  p  154. 
Gage  heights,  99,  p  65;  130;  p  154-155. 

Discharge  measurements  of  Cannon  Ball  River  at  Stevenson,  N.  Dak.,  in  1905. 


Date. 


Hydrographer. 


March  28 E.  F.  Chandler. 


June  29  <* do. 


June  30a  i 

i 
August  3  a i  K.Richards 

August  28  « ; do 

August  29 « | do 

October  17  <*  ...j  E.  F.  Chandler. 


Width. 


Feet.   ! 

114 ; 

40  j 
68  j 


34  > 


Area  of 
section. 

Mean 
velocity. 

Gage 
height.   ( 

Dis- 
charge. 

Sq.  ft. 

Ft.  per 
sec. 

1 

Feet.     1 

8ec.-ft. 

168 

0.59 

3.56 

99 

56 

2.19 

3.45  | 

123 

132 

.87 

3.49  j 

114 

120 

.85 

3.52  | 

102 

32 

.62 

2.88  1 

20 

21 

.92 

2.85 

19 

9.6 

.50 

2.61 

4.8 

a  Made  by  wading. 
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ily  gage  height,  in  feet,  of  Cannon  Ball  River  at  Stevenson,  N.  Dale.,  for  1905. 


■ 

Feb. 

I 

1 

i 

1 

1 

i 

i 

1 

i 

1 

i 

1 

i 

i 

4.7 

I        5.7 

6.4 

8.4 

1 

8.9 

,        8.0 

i 

Mar. 

Apr. 

May. 

June.  | 

7.4 

3.7 

2.8 

2.5 

7.2 

3.5 

2.9 

2.7 

7.0 

3.5 

3.2 

2.8 

6.9 

3.4 

4.1 

2.8 

6.2 

3.3 

5.2 

6.2 

6.2 

3.3 

5.7 

6.2 

6.0 

3.3 

5.7 

6.1 

3.9 

3.2 

5.6 

7.1 

4.0 

3.2 

5.1 

6.5 

4.1 

3.2 

4.8 

3.6 

4.2 

3.1 

4.8 

3.5 

4.2 

3.1 

4.3 

3.5 

4.2 

3.2 

3.8 

3.2 

4.1 

3.2 

3.6 

2.9 

4.1 

3.3 

3.3 

2.9 

3.9 

3.1 

3.3 

2.8 

3.9 

3.1 

3.2 

2.6 

3.7 

3.0 

3.2 

2.6 

3.7 

3.0 

3.0 

2.4 

3.7 

3.0 

3.0 

2.4 

3.8 

2.9 

3.0 

2.9 

4.0 

2.8 

3.1 

2.9 

3.7 

2.8 

•   3.1 

3.9 

3.5 

2.8 

2.9 

3.8 

3.4 

2.7 

2.8 

3.4 

3.5 

2.7 

2.6 

3.3 

3.4 

2.7 

2.6 

3.3 

3.6 

2.6 

2.6 

2.6 

3.6 

2.8 

2.5 

2.9 

3.7 

2.8 

2.5 

3.5 

3.8 

2.5 

3.5 
3.5 
3.5 
4.1 
4.3 
4.5 
4.8 
5.2 
4.7 
4.5 
4.3 
5.2 
5.0 
4.5 
4.4 
4.6 
5.3 
5.0 
4.7 
4.7 
3.5 
3.3 
3.5 
3.4 
3.2 
3.2 
3.0 
3.0 
2.8 
2.8 
3.0 


Aug.    ,   Sept.  I    Oct.    I    Nov. 


3.0 
3.3 
.3.5 
3.2 
3.8 
3.3 
3.0 
2.8 
2.6 
2.6 
2.4 
2.6 
2.6 
2.7 
2.7 
2.8 
2.9 
2.9 
3.9 
3.9 
3.8 
3.8 
4.0 
4.0 
3.8 
2.9 
3.0 
3.2 
3.2 
3.1 
3.0 


2-.  9 
2.9 
2.7 
2.7 
2.6 
2.5 
2.5 
2.4 
2.3 
2.6 
2.6 
2.5 
2.3 
2.3 
2.5 
2.6 
2.8 
2.8 
2.7 
2.7 
2.5 
2.5 
2.6 
2.4 
2.4 
2.3 
2.2 
2.2 
2.0 
2.0 


2.0 

3.0 

1.8 

3.0 

1.8 

3.1 

1.9 

3.2 

1.9 

3.2 

1.9 

3.2 

1.9 

3.1 

1.5 

3.1 

1.5 

2.9 

1.5 

2.7 

1.3 

2.7 

1.0 

2.7 

.8 

2.7 

.8 

2.8 

.8 

2.8 

2.4 

2.8 

2.6 

2.9 

2.6 

2.9 

2.6 

2.9 

2.7 

2.9 

2.7 

2.8 

2.8 

2.9 

2.8 

2.9 

2.9 

3.0 

2.9 

3.0 

?  8 

?  8 

?  7 

?  8 

?  8 

2.9 

River  frozen  November  26. 


GRAND  RIVER  DRAINAGE  BASIN. 

GRAND  RIVER  AT  SEIM,  S.   DAK. 

River  Is  formed  by  North  and  South  forks,  which  rise  in  the  hills  of  northwestern 
ikota  and  unite  at  Seim,  whence  the  main  stream  flows  eastward  to  its  point  of 
with  the  Missouri.  The  country  drained  is  gently  rolling  and  the  soil  is  a  sandy 
Tiere  is  very  little  land  under  cultivation.  The  only  timber  is  along  the  banks  of 
and  its  few  tributaries.  The  main  floods  occur  in  March,  May,  June,  and  July, 
tging  station  was  established  June  6,  1904.  It  is  located  just  below  the  junction 
and  South  forks,  about  800  feet  east  of  the  store  at  Seim.  The  channel  is  curved 
:  200  feet  above  and  300  feet  below  the  station.  The  right  bank  is  low,  somewhat 
rith  scattered  trees,  and  is  subject  to  overflow;  the  left  bank  is  high  and  clean  and 
overflow.  The  bed  is  composed  of  sand  and  gravel  and  is  free  from  vegetation 
lanent.  There  is  but  one  channel  at  high  water,  but  during  low  stages  there  are 
innels  above  the  gage  and  one  channel  below.  The  current  is  swift.  The  flow 
r  a  month  or  more  in  August  and  September.     Gage  heights  range  from  1.5  to  10 

rge  measurements  are  made  by  wading  near  the  gage  or,  during  high  water,  by 
rbe  initial  point  for  soundings  is  the  3-foot  mark  of  the  gage. 


136 


8TREAM   MEASUREMENTS    IN    1905,  PART   VIII. 


The  gage,  which  was  read  during  1905  once  each  day  by  James  AfcGee,  is  inclined  and 
in  two  sections.  It  is  fastened  to  a  tree  and  to  posts  set  in  the  left  bank.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  A  railroad  spike  in  the  tree  to  which  the  upper  sec- 
tion of  the  gage  is  attached;  elevation,  9.10  feet  above  the  zero  of  the  gage.  (2)  A  railroad 
spike  driven  into  a  cottonwood  tree  125  feet  from  the  left  bank,  opposite  the  gage;  eleva- 
tion, 14.08  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  190  of  the  United  States  Geological  Survey,  pages  155-156. 

Discharge  measurements  of  Grand  River  at  Seim,  S.  Dak.,  in  1906. 


Date. 


Mayl 

Mayl 

July  16 ... . 
August  21 . 


Hydrographer. 


H.  D.  Comstock 

....do -. 

....do 

Stevens  and  Com  stock  . 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage, 
height. 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

8ec.-ft. 

18 

5.4 

1.07 

1.64 

5.8 

18 

6.0 

1.05 

1.64 

6.3 

56 

57.0 

2.21 

2.45 

126 

50 

38.0 

1.53 

2.09 

58 

Daily  gage  height,  in  feet ,  of  Grand  River  at  Seim,  S.  Dak.,  for  1905. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Oct. 

Nov. 

1 

1.7 

2.0 

2.2 

2.1 

1.7 

2 

2.0 

1.7 

2.0 

2.2 

2.0 

1.7 

3 

2.0 

2.0 

2.0 

4.0 

2.0 

1.6 

4 

2.0 

3.0 

2.0 

3.6 

2.1 

1.8 

1.6 
1.6 

5 

2.0 

3.0 

2.0 

3.5 

2.1 

1.8 

6 

2.0 

2.8 

2.6 

3.0 

2.0 

1.7 

1.6 

7 

2.0 

1.6 

2.6 

2.7 

1.9 

1.6 

1.7 

8 

2.0 

1.6 

2.5 

2.5 

1.9 

1.6 

1.7 

9 

2.0 

1.6 

9.4 

2.5 

1.8 

1.6 

1.6 

10 

1.9 

1.6 

3.2 

2.4 

1.8 

1.6 

1.6 

11 

1.9 

1.6 

3.2 

2.4 

1.8 

1.6 

1.6 
1.6 

12 

1.8 

1.6 

3.2 

2.2 

1.8 

1.6 

13 

1.8 

1.6 

3.6 

'    2.2 

1.8 

1.6 

(«) 

14 

1.8 

1.5 

3.6 

2.2 

1.8 

1.6 

15 

1.7 
1.7 

1.5 
1.5 

3.6 
3.6 

2.1 
2.4 

1.8 
1.8 

1.6 
1.7 

16 

1.7 

17 

1.7 

1.5 

3.6 

2.5 

4.5 

1.7 

1.6 

18 

,.7 

1.5 

4.0 

2.6 

3.2 

1.7 

1.7 

19 

,.7 

1.5 

4.9 

2.6 

2.6 

1.6 

1.6 

20 

,.7 

1.5 

4.6 

2.8 

2.3 

1.6 

1.6 

21 

,7 

16 

4. 

2.9 

2.3 

1.7 

1  6 

22 

1.7 

1.7 

3.0 

2.7 

2.0 

1.7 

1.7 

23 

1.7 

1.7 

2.8 

2.5 

1.8 

1.7 

1.6 

24 

1.7 

2.0 

2.5 

2.3 

1.6 

1.7 

25 

1.7 

2.0 

2.5 

2.3 

1.6 

1.6 

........ 

26 

1.7 

1.8 

2.5 

2.3 

1.6 

1.6 

........ 

27 

1.7 

1.8 

2.4 

2.2 

1.6 

1.6 



28 

1.7 

1.8 

2.4 

2.1 

1.6 

1.6 



29 

1.7 

1.9 

2.2 

2.6 

(«) 

1.7 



30 

1.7 

1.9 

2.2 

2.4 

1.7 

31 

2.0 

2., 

1.8 

a  No  flow;  water  standing  in  pools,  August  29  to  October  3,  and  November  13  to  15,  inclusive. 
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en,  rating  table  for  Grand  Rwer  at  Seim,  S.  Dak.,  from  June  6, 1904,  to  November  30, 1905. 


|   height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

■      Weet. 

Sec.-ft. 

Feet. 

8ec.-fl. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.50 

1 

2.10 

60 

2.70 

190 

3.30 

388 

1.60 

4 

2.20 

76 

2.80 

219 

3.40 

424 

I         1.70 

10 

2.30 

94 

2.90 

250 

3.50 

•461 

'          1.80 

20 

2.40 

115 

3.00 

283 

1.90 

32 

2.50 

138 

3.10 

317 

1         2.0O 

45 

2.60 

163 

3.20 

352 

te  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharge  measure- 
its  made  during  1904-5,  and  is  well  denned  between  gage  heights  1.5  feet  and  3.5  feet.  The  discharge 
re  3.5  feet  is  only  approximate. 

Estimated  monthly  discharge  ofOvand  River  near  Seim,  S.  Dak.,  for  190£. 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

1*6-30 

669 
60 

60         168 

0              40.2 

8,331 
1,595 

y  1-20 

Jot*.— Dry  after  July  20. 

Estimated  monthly  discharge  of  Grand  River  at  Seim,  S.  Dak.,  for  1906. 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

22.2 
37.7 
423 
167 
79.9 
7.9 
ft.  1 

acre-feet. 

>ril2-30 

45 

283 

3,500 

669 

909 

20 

10 

10 
1 
45 
60 
4 
4 
4 

1,277 

»y 

2,318 
25,170 
10,270 

4,913 
439 

ne. ; 

ly 

UgUf  t  1-2R          - - 

etober  4-^31 

vrember  (1-12)  (16-23) 

242 

The  period 

1 

44,630 

Note. — No  flow  August  29  to  October  3  and  November  13  to  15,  inclusive.    Water  standing  in  pools. 

MOREAU  RIVER  DRAINAGE  BASIN. 

MOREAU  RIVER  AT  BIXBY,  S.  DAK. 

Moreau  River  rises  near  the  western  boundary  of  South  Dakota  and  flows  eastward  into 
te  Missouri.    The  country  drained  is  high  and  rolling  and  the  soil  is  a  sandy  loam.     There 

very  little  land  under  cultivation.  There  is  no  timber  except  along  the  banks  of  the  river 
nd  its  tributaries,  of  which  the  chief  are  North  and  South  Forks,  Rabbit  Creek,  and  Thun- 
er  Butte  Creek.    The  principal  floods  occur  in  March,  May,  June,  and  July. 

The  gaging  station  was  established  June  4, 1904.  It  is  located  one-fourth  mile  southeast 
f  Bixby,  S.  Dak.,  in  T.  14  N.,  R.  13  E.,  about  1,000  feet  below  the  ford. 

The  channel  is  straight  for  1,000  feet  above  and  below  the  gage.  The  left  bank  is  high 
nd  clean  and  does  not  overflow;  the  right  bank  is  timbered  and  is  liable  to  overflow 
i  extremely  high  water.  The  bed  of  the  stream  is  composed  of  sandstone,  contains 
inch  clay  and  fine  sand,  and  is  free  from  vegetation  and  permanent.  There  is  but  one 
lannel  at  all  stages.    The  current  is  swift  at  high  water,  but  beo^mes  sluggish  at  low  water. 
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Gage  heights  range  from  1  to  10  feet.    The  river  is  frozen  from  about  December  1  to  Mink 
10,  and  observations  are  discontinued  during  that  period. 

High-water  measurements  are  made  by  means  of  a  car  and  cable  200  feet  above  the  gigs. 
The  initial  point  for  soundings  is  the  right  cable  support.  The  cable  is  marked  at  10-foot 
intervals  with  rod  paint.  Low-water  measurements  are  made  by  wading  100  feet  below  tat 
gage. 

A  staff  gage,  which  was  read  once  each  day  during  1905  by  J.  A.  Hudgins,  is  driven  in  ar 
inclined  position  into  the  bed  of  the  stream  and  is  firmly  spiked  to  two  small  trees  on  fhi 
right  bank.  In  order  that  the  gage  heights  may  be  read  during  floods,  a  second  section  ■ 
attached  to  a  large  cotton  wood  tree  50  feet  from  the  bank.  The  gage  is  referred  to  bench 
marks  as  follows:  (1)  A  railroad  spike  driven  into  the  base  of  a  cotton  wood  tree  75  feet  horn 
the  gage  on  the  right  bank ;  elevation,  13.98  feet  above  the  zero  of  the  gage.  (2)  A  railroad 
spike  driven  into  the  base  of  a  Cottonwood  tree  100  feet  from  the  gage  and  75  feet  down- 
stream from  the  first  bench  mark;  elevation,  13.95  feet  above  the  zero  of  the  gage. 
"  A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water* 
Supply  Paper  No.  130  of  the  United  States  Geological  Survey,  pages  156-159,  192. 

Discharge  measurements  of  Moreau  River  at  Bixby,  S.  Dak.,  in  1906. 


Date. 


Hydrographer. 


wirith     Area  of       Mean  Gage     .     Di»     ■ 

,  main..  Mction     velocity. .  height.  J  chup.  ■ 


April  28<» H.  1).  Comstock 

May  3  « do 

May  ft  a do 

Muy  ft do 

May  « do 

May  7 do 

May  7 do 

July  15  o do 

July  17  <» do 

Aupuat  19 |  Stevena  and  Comstock . 


Feet. 
32 

85, 
82 

82 ; 

82  ■ 

oo ; 

91 

86  ! 
91  ! 
84 


Ft.  per 


q.fl. 

#fC. 

Feet. 

8ee.-fi. 

4.8 

0.96 

1.35 

41 

76 

1.67 

2.10 

127 

124      i 

2.00 

2.60  , 

241 

211     ; 

3.10  ' 

3.54  ; 

654 

228      i 

3.16  | 

3.72 

721 

300      | 

3.90 

4.47  , 

1,170 

331      i 

4.12 

4.85 

1,365 

140      ! 

2.17 

2.91  , 

304 

191      ! 

2.56 

3.32  | 

4» 

212      1 

2.78  , 

3.65 

589 

I 


a  Made  100  feet  below  cable. 


MOREAU   BIVER  DRAINAGE   BASIN. 
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Daily  gage  height,  in  fed,  ofMoreau  River  at  Bixby,  S.  Dak.,  for  1905. 


1         1 

Day.                          Mar. 

.     ... .|              1 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

i 
Oct.    !    Nov. 

!       ! 

1.5 

1.3 

1.5 

1  7 

1  7 

4  6 

1  7 

! 

1.5 

1.4 

1.6 

2.1 

1.6 

3.5 

1.5     i 

1.7 

.             i 

1.5 

2.1 

2.0 

6.1 

1.55 

2.4 

1.5 

1.6 

1.5 

2.5 

1.8 

5.3 

1.5 

2.0 

1.5    1 

1.6 

i            ! 

1.4 
1.4 
1.4 
1.4 

2.65 
3.7 
4.6 
3.4 

1.6 

1.5 

1.5 

1.5 

1.5 

1.45 

1.45 

1.4 

4.1 

2.8 

2.35 

2.0 

1.9 

1.8 

1.7 

1.6 

1.5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 

1.8 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

1.5    | 
1.45, 
1.45 
1.5    1 
1.5 
1.5     | 
1.5     , 
1.5 

1  6 

1  6 

, 

1  6 

1  6 

,                   : 

1.3  1      3.0 
1.35  I      2.8 

1.4  j      2.5 
1.4    i      2.15 

1  6 

i 

1  6 

,            ; 

1  6 

1.6 

:                           ! 

1.4    |      1.9 
1.4          1.9 

1.4  ''      1.85 

1.5  !      1.7 
1.5           1-fi 

1.4 
1.5 
1.9 
2.9 
3.0 
6.75 
6.4 
4.8 
3.4 
3.0 
2.15 
2.0 
1.9 
1.85 
•    2.0 
1.9 
1.85 

6.9 
3.9 

1.6 

1.5 

1.6 
1.6 
l.G 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1  5 

i 'a 
1.5 

1.5 



1.5     1 
1.5     | 

1.5  ; 

1.5    1 

1.5    I 

1.5 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7     .. 
1.7      .. 
1.7      .. 
1.X5    .. 
l.7f.    .. 
1.7      .. 

1  6 

1.5 

1.6 

1.5 

2.5    |      1.5 

2.4  |      4.8 
3.3    |      7.0 

2.5  1      5.5 
3.3          3.7 

1.6 

. 1.5 

1.6 

',      1.5    : 

1  6 

I      1.5 

1.5 
1.7 
1.7 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 
1.3 
1.35 

1.5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.4 

1.6 

1.5 

1.6 

!     ,.S    1 

3.1 

2.15 

1.9 

1.8 

1.7 

1.7 

2.8 
2.0 
1.8 
1.6 
1.6 
1.6 

1.6 

1.5 

1.6 

|      1.5 

1  6 

1.5    ! 

1.6 

1.6 

I 

1.5 

1.6 

1.7    !      1.6 
2.5    1       1.6 
2.25  j      1.5 
1.9    i      1.5 

'      1.45  > 

1.45  ' 

1.3    j      1.45 
1.3           1-45 

1.6    |       1.8    I      1.5 
!       1.75  j      6.4 

!       1.5      .. 

1.4 

.  Dak.,  from  March  Uy 

to  Now 

mber26  , 

VMh't. 

».  ;»'«•»'*:  ;,$£. 

i 
Discharge. 

Gage 
height. 

Dinchurgo.  1  ,«$<;  ; 

Mscluirge. 

Fret.          Sec.-ft.           Feet. 

Sec.-ft.      , 

Feet. 

Sec.-ft.      j      Feet. 

Sec.-ft. 

1.30    '                 0             2.30 

158     ' 

3.30 

490     l| 

4.20 

95X 

1.40    '                 5     i1        2.40 

184 

3.40 

53-1     i 

4.  .30 

1.020 

1.50    I                12             2.50 

211     ,1 

3.50 

580     j1 

4.40     ; 

l.OSl 

1.60    i                23      i        2.60 

240 

3.60 

628     j' 

4.50     ■ 

1.151 

1.70    j               37     '         2.70 

271 

3.70 

678     l| 

4.60     1 

1 ,  22<) 

1.80    |               53             2.80 

303    j! 

3.80 

730     1 

4.70     | 

1,202 

,         1.90    |               71     i         2.90 

337     | 

3.90 

784      1 

4.80     1 

1,300 

2.00    .               91     I         3.00 

372 

4.00 

8-10 

4.90    ! 

1.112 

2.10                  112    !         3.10 

409     | 

4.10 

898 

5.00 

1,520 

!         2.20                  134    j,        3.20 

448    i| 

i 

1 

he  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  15  discharge  mcasure- 
ita  made  during  1904-5,  and  ia  well  defined  between  gage  heights  1.3  feet  and  5  feet.  Above  5  feet  the 
barge  is  approximate. 

IBR  172—06 10 
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Estimate!  monthly  discharge  of  Morton  River  at  Bixby,  S.  Dak.,  for  1906. 
[Drainage  area,  1,000  square  miles.] 


Month. 


March  14-31.... 

April 

May 

June 

July 

August 

September 

October 

November  1-25. 


The  period. 


Discharge  in  second-feet. 


Maximum. 

12 

37 

1,220 

3,044 

3,196 

3,300 

1,220 

62 

37 


Minimum. 


Mean 


Total  in 
acre-feet. 


8 

0 

0 

5 
23 

*l 
12" 

8 
23 


11.1  | 

8.6  : 

142      | 

323      ' 

I 

415      ' 

348      : 

85.4 

23.3 

24.1 


398 

512 

8,731 

19,220 

25,520 

21,400 

5,062 

1,433 

1,195 


83,490 


Run-off. 


Second-feet 


Dep 


v^jss*™  :  ins 


i 


0.0069  |  a 
.0054  ' 
.089  I 
.202  , 
.259  ! 
.218  I 
.053 
.015  I 
.015    I 


CHEYENNE  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Cheyenne  River  rises  in  the  eastern  part  of  Wyoming,  flows  eastward  around  the  sout 
border  of  the  Black  Hills,  turns  to  the  northeast,  and  unites  with  the  Missouri  in  the  cej 
part  of  South  Dakota.  It  drains  a  long  narrow  valley  bordered  by  high  table-lands 
occasional  low  flats  containing  a  few  thousand  acres  each.  In  the  Black  Hills  region,  w 
many  of  the  tributaries  rise,  extensive  forests  occur,  and  there  is  also  considerable  tii 
along  the  main  stream.  The  soil  is  partly  a  sandy  loam  and  partly  gumbo,  and  then 
many  cultivated  tracts. 

The  principal  tributaries  are  Beaver  and  Hat  creeks,  Fall  River,  Battle,  Spring,  Ri 
and  Boxelder  creeks,  Belle  Fourche  River,  and  Sulphur  Creek.  The  chief  tributaries  ol 
Bello  Fourche  are  Redwater  River  and  Whitewood  Creek,  and  the  Redwater  has  one  1 
tributary,  Spearflsh  Creek. 

The  rainfall  varies  from  21  inches  in  the  Black  Hills  region  to  12  inches  on  the  prairies, 
main  floods  occur  in  March,  May,  June,  and  July.     Many  of  the  streams  rising  in  the  B 
Hills  are  fed  to  a  large  extent  by  springs.    Fall  River,  in  particular,  gets  much  of  its  * 
from  hot  springs  and  mineral  springs. 

There  is  considerable  power  development  on  the  Black  Hills  tributaries,  especiall; 
Rapid  and  Whitewood  creeks.  Some  water  is  diverted  for  irrigation  from  practically  al 
tributaries,  and  work  is  now  in  progress  on  the  Belle  Fourche  project  by  the  United  S> 
Reclamation  Service,  which  proposes  to  divert  and  store  nearly  all  the  flow  of  the  1 
Fourche  at  the  town  of  Belle  Fourche  and  to  irrigate  about  90,000  acres. 

Information  in  regard  to  this  basin  is  contained  in  the  annual  reports  of  the  reclami 
service  and  in  the  Fourth  Annual  Report  of  the  United  States  Geological  Survey,  Pan 
pages  251-253. 
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cmnrmraoB  bivkb  at  edgemont,  s.  dak. 

ftatton  was  established  June  19,  1903.    It  is  located  at  the  highway  bridge  just 

earn  from  the  Chicago,  Burlington  and  Quincy  Railway  bridge,  in  the  SE.  J  sec.  36, 

R.  2  E.,  just  above  the  mouth  of  Cottonwood  Creek. 

hannel  is  straight  above  and  below  the  station.    The  right  bank  is  high  and  clean 

s  not  overflow;  the  left  bank  is  low,  has  a  few  scattered  trees,  and  is  liable  to  over- 

rhe  bed  of  the  stream  is  sandy  and  shifting.    There  is  usually  but  one  channel. 

ocity  is  sluggish  at  low  water.    Gage  heights  range  from  1  to  11  feet.    The  river  is 

rom  about  December  1  to  March  10. 

arge  measurements  are  made  from  the  highway  bridge.    The  initial  point  for  sound- 

i  brass-headed  tack  surrounded  by  similar  tacks  in  the  first  post  of  the  lower  hand 

;he  south  end  of  the  bridge. 

lg  1905  the  gage  was  read  once  each  day  by  Hubert  Wiedenfeld.    The  standard 

age,  installed  May  17,  1905,  is  bolted  to  the  lower  chord  of  the  downstream  truss  of 

it  span  of  the  bridge,  50  feet  from  the  right  end.    The  length  of  the  chain  is  13.45 

rhe  gage  is  referred  to  bench  marks  as  follows:  (1)  A  nail  surrounded  by  a  circle  of 

icks  driven  into  a  knot  on  the  south  side  of  a  cottonwood  tree  250  feet  north  of  the 

nd  of  the  highway  bridge;  elevation,  11.29  feet  above  the  zero  of  the  gage.     (2)  The 

of  the  abutment  at  the  north  end  of  the  railroad  bridge,  on  the  fourth  step  of  the 

nt  and  on  the  corner  on  the  east  side  away  from  the  bridge;  elevation  above  the  zero 

age,  20.23  feet. 

mation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 

United  States  Geological  Survey: 

ption:  99,  pp  55-56;  130,  p  159. 
irge:  49,  p  272;  99,  p  56;  130,  p  160. 
(Mights:  99,  p  56;  130,  p  160. 

Discharge  measurements  of  Cheyenne  River  at  Edgemont,  S.  Dale.,  in  1905. 


te. 

1 
1 

Hydrographer. 

Width. 
Feet. 

Area  of 
section. 

Mean 
velocity. 

Ft.  per 
nee. 

Gage 
height. 

Feet. 

Dis- 
charge. 

1 

Sq.ft. 

Sec.-ft. 

8 

.1  F. 

M.  Madden 

57 

20.0 

1.50 

1.80 

30 

J  H 

D.  Comstock 

28 

15.8 

1.39 

1.75 

22 

> 

J... 

.do.. 

15 

4.7 

1.32 

2.28 

6.2 

i 

.do.. 

84 

08 

2.78 

2.  75 

272 

i 

.1... 

.do.. 

72 

77 

2.23 

2.  .50 

172 

.  .do . . 

150 

382 

3.50 

4.20 

1,336 

.do.. 

148 

247 

2.43 

3. 30 

599 

.do.. 

147 

206 

2.28 

3. 10 

469 

.  .do . . 

300 

1,652 

5. 60 

9. 75 

9. 259 

.'... 

..do.. 

154 

575 

4.31 

4.62 

2, 477 

.  .do . . 

154 

474 

3.53 

4.00 

1,674 

4 

..do.. 

102 

578 

3.34 

4.23 

1,930 

5 

i 

.  .do . . 

162 

274 

2.46 

2.95 

674 

6 

..do.. 

270 

1,285 

5.62 

8.00 

7,222 

6 

..do.. 

250 

1, 157 

5.09 

7.55 

5,893 

6 

.'... 

..do.. 

220 

968 

4'.  96 

6.80 

4,803 

7 

..do.. 

175 

730 

4.77 

5. 60 

3,485 

8 

J... 

..do.. 

1         162 

359 

2.82 

3.64 

1,014 

>er  6 .. 

.j« 

.evens 

and  Comstock 

94 

i 

45 

1.44 

2.35 

65 

a  Made  at  different  sections. 
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Daily  gage  height,  in  feet,  of  Cheyenne  River  at  Edgemont,  S.  Dak.,  for  1905. 


Day. 

Jan. 

Feb.  ' 

Mar. 

Apr. 

May.] 

June. 

July. 

Aug. 

i 
8*pt.| 

Oct. 

I 

Nov.     )>c 

1 

2.7 

i 
3.8  | 

I 
4.0, 

1.8 

1 
1.7  1 

2.5 

2.7 

6.3 

2.5 

1 
2.3 

2.2         2-1 

2 

2.9 

3.8, 

3.8  , 

2.8 

2.8  ' 

2.5 

9.35 

5.3 

2.7  ' 

3.0 

2.1         2.1 

3 

3.0 

3.8  | 

3.6  i 

2.0 

3.8  ' 

2.5 

5.8 

5.0 

2.8 

2.6  ' 

2.1    

4 

3.0 

3.8  | 

3.5 

2.0 

2.5 ; 

2.5 

5.0 

4.0 

2.6  ' 

2.6 

2.2   

5 

3.0 

4.0  1 

3.0  1 

1.8 

2.0  ! 

2.5 

4.0 

2.95 

2.4 

2.4  , 

2.1    

0 

3.0 

4.0 

2.5  ' 

1.8 

2.0  | 

2.5 

3.0 

7.95 

2.2  ' 

2.4 

2.1    

1 

3.0  | 

4.0 
4.0 

2.4  ' 

2.4 ; 

1.8 
1.8 

2.5  i 
2.5  ' 

2.5 
2.6 

2.3 
3.4 

4.0 
3.7 

2.2 
2.2  ; 

2.0 
2.3  ! 

2.1    

8 

3.0 

2.1    

9 

3.0 

4.0 
4.0 

2.4  , 
2.4  , 

1.8 
1.8 

2.5 
2.3 

2.6 
2.6 

2.8 
2.8 

3.0 
2.2 

2.1 
2.1 

2.3 
2.3  ' 

2.1    

10 

3.0 

2.1    

11 

3.0 

4.0 

2.4  i 

1.8 

2.3 

5.0 

2.8 

5.0 

2.1 

2.2  1 

2.1    

12 

3.0 

4.0 

2.4  1 

1.8 

2.3 

4.2 

2.7 

8.4 

21  . 

2.3  , 

2.1    

13 

3.0 

4.3 

2.3 

1.8 

2.3 

4.2 

2.5 

5.8 

2.1 

2.3  j 

2.1    

14 

3.0 

4.3 

2.3  ' 

2.2 

2.3 

5.0 

2.8 

4.0 

2.1 

2.4  ' 

2.1    

15 

3.0 

4.3 

2.0 

2.0 

2.3 

5.5 

2.7 

3.3 

2.2 

2.4  | 

2.1    

16 

,      3.0 

4.3 

2.0  1 

2.0 

2.2 

3.8 

2.6 

3.0 

2.2 

2.4  1 

2.1    

17 

3.0 

4.3 

2.0 

2.0 

2.2, 

5.45 

2.5 

2.4 

2.2 

2.4 

21  ; 

18 

3.0 

4.3 

2.0 

2.0 

2.3  , 

9.65 

2.3 

2.3 

2.1 

2.3  , 

2.1    

19 

3.0 

4.3 

2.0 

2.0 

2.3  : 

4.4 

2.1 

2.3 

2,1 

2.3  ' 

2.1 

20 

'      3.0 

4.3 

2.0 

2.0 

2.4  i 

3.4 

7.7  « 

2.2 

2.1 

2.1  ' 

2.1 

21 

3.0 

4.3 

2.0 

2.0 

2.4  ' 

2.6 

5.9 

2.0 

2.0  1 

2.1  | 

2.1 

22 

1      3.3 

4.5 

1.9 

2.0 

2.4  | 

2.6 

4.8 

2.6 

2.0 

2.1  , 

2.1 

23 

...   .       3.3 

4.5 
5.0 

1.9 
1.9 

2.0 
2.0 

4.5 
4.8, 

2.4 
3.0 

3.3 

2.8 

2.0 
1.9 

2.0  | 
2.0, 

2.1 
2.1  ' 

2.1 
2.1 

24 

'      3.3 

25 

3.3 

4.7 

1.9 

1.9 

2.8  , 

3.0 

2.6 

2.0 

2.0, 

2.1   ' 

2.1 

26 

3.3 

4.5 

1.9 

1.9 

2.8  1 

2.7 

2.4 

2.6 

2.0  , 

2.1  1 

2.1 

■>- 

3  3 

4.3 
4.2 

1.8 
1.8 

1.8 
1.7 

2.4  1 
2.4! 

2.6 
2.4 

4.1 
6.0 

2.4 
2.3 

2.0, 

2.0  , 

2.1  I 
2.1  , 

2.1 
2.1 

28 

3.3 

29 

3.5 

1.8 

1.7 

2.3  1 

2.0 

10.7 

2.3 

2.0  , 

2.0  ' 

2.1 

30 

3.5 

1.8 

1.7 

2.3  1 

2.6 

9.7 

2.3 

2.0 

2.0  1 

2.1 

31 

3.5 

1 

'"—. 

1.8 

2.6  1 

I 

6.0 

2.3 

1 

1 

2.0  1. 

1 

Note.— lie  conditions  January  1  to  February  22,  inclusive. 


CHEYENNE   RIVER   DRAINAGE    BASIN. 
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tHy  discharge,  in  second-feet,  of  Cheyenne  River  at  Edgemont,  S.  Dak.,  1903-1905. 


X>ay. 
1903. 


Feb.     Mar.     Apr.  ■  May. 


I  j  I  i  :  i 

June.  •■  July.  !  Aug.  i  Sept     Oct.   i  Nov.      Dw. 


1 



1 

1 

I 

1 

1 

1 

!     1 

« 

66 
269 
130 
75 
41 
34 
23 
18 
106 
171 
85 
49 

« 
34 

226 

66 

57 

: 

40 
2,080 
1,850 
1,740 

1 

1 

1 

1 

1 1 

1 

1 



1 

1 

1 

1 



I  W4, 

318 
23  j 

» 
i  :' 

!  2  ' 

i     2I 

2  I 

4,290  I 

5, 170  ' 

:  1,740  I 

|      665  ' 

405 

I      171 

'  6,680 

I  4,150 

1,320 

|      292 

206 

117 


1 

1 

1 

..  j 

1 

1 

1 

142 

117 
85 
57 
57 
57 
57 



' 

;;;;;;; ! 

57 

57 

57 

57 

57 

57 

57 

41 

41 

41 

28 

28 

28 

18 

18 

18 

18 

18 

18 

18 

18  |  4 

10  ,  3, 


2,940 

2,080 

6,760 

4,010 

2,440 

1,180 

848 

665 

3,3% 

1,472 

885 

562 

292 

142 

95 

772 

595 

292 

142 

95 

75 

965 


66 
188 

1,472 
562 
925 
700 
435 
562 

1,180 

117 
3,730  , 
3,135  | 
925  : 
345  | 
2.565 
1,850 
1,525  ' 
1.320  ! 
1,135 
885  ! 
735 
1,225 
665 
405 
246 
171 
117  i 


41  ! 


1,685 

3,005 

1,795 

1,472 

1,092 

848 

630 

435 

246 

171 

95 

3,330 

1,320 

1,050 

665 

530 

345 

246 

171 

142 

75 

57 

57 

41 

885 

595 

1,050 

8X5 

735 

562  | 

435  I 

,x! 

18 

IK  I 

IS 

18 

IS 

IS 

IS 

ls, 

10 
10 
10 
10 
10 

*i 

4 
4 
4 
4 
1 


I 
318 

226  I 

130  , 

106  I 

75  I 

75  I 

57 1 

117  ' 

1.7  | 

106 

106 

5,720 

1,472 

925 

700  | 

405 

246  ! 

171 

117  : 

75 

r.T  I 


I 


57 
28  i 
18 
10  : 
10 
10 
10 
10 


735 
246 
95 
292 
117 

34 
34 
14 

S 
8 
S 
4 

1 

1 
1 
1 
0 
0 
0 

ol 


10  ' 

«! 

Hi 


5  ! 

5 

5 

5 

5 

5 

5 

5 

5 

2 

2 

4  I 

4 

4 

4 

4 

4 

4 

4  . 

4 
4 

1 

4 

4 

4 

4 

4 

1 

4 

8 

14  , 
34 
156 
1SS 
130 
106 
66 
34 

8 

8  j 

M 


2 

2 

2 

2 

2  ' 

2 

2 

2 

2 
10 
28 
28 
28 
28 
28 


57 
57 
57 
57 
57 
75 
75 
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Daily  discharge,  in  second-feet,  of  Cheyenne  River  at  Edgemont,  8.  Dak.,  190$-190&—Cwt 


23 


Day. 


1904. 


■Feb.     Mar.  i  Apr. 


« ...:::::  :::x.... 

» ! 

i 
26 i 

1 
27 1 

28 1 

29 ! 

1 

30 1 

31 i 

1905.       | 
1 ! 

i 
2 

3 | 

4 J 

5 ' 

6 i 

7 ' 

8 ' 

9 , 

10 ' 

11 ' 

12 ! 

13 ' 

14 ' 

1(5 

17 

18 '    .  . 

19 

20 

21 

22 

23 

1,630 

24 

2.200 

25 

1,850 

26 

1,630 

27 

1,420 

28 

1 .  331) 

29 

30 ' 

31 

57 

*?! 
57  ' 

«! 
57, 

57 

57 

57 

57 

1,135 
965 
810 
735 
.405 
171 
142 
142 
142 
142 
142 
142 
117 
117 
57 
57 
57 
57 
57 
57 
57 
41 
41 
41 
41 
41 
28 
28 
28 
28 
28  I 


I 


May.  |  June. 

J 


2,200 
1,050 


665 
405 


28 
292 
57 
57 
28 
28 
28 
28 
28 
28 
28 
28 
28 
95 
57 
57 
57 


57 
57 
57 
57 
41 
41 
28 
18 
18 
18 


848  >   292 
700  '   142 


595  , 
530  | 
465  ; 

405  ' 

595  '•. 

18 
292 
965  | 
171  , 

57  ' 

57  ; 

117 
117  ' 
117  , 

75 

57 

57 

57 

57 

57 

41 

41 

57 

57 

75 

75 

75 
1,630 
1,965 
292 
292 
142 
142 
117 
117 
206 


345 
246 
206 
171 


171 

171 

171 

171 

171 

171 

171 

206 

206 

206 

2,200 

1,320 

1,320 

2,200 

2,815 

965 

2,752 

9,175 

1,850 

885 

345 

345 

246 

595 

595 

345 

292 

206 

95 

292 


July. 


I 


57 
41 
28 
28 
18 
18 
18 
18 
18 

345 

8,665 

3,460 

2,440 

1,320 

530 

117 

665 

292 

292 

292 

246 

171 

1      292 

!      246 

|      206 

'"      171 

1      117 

!        75 

|  6,280 

3,595 

J  2,200 

I      735 

|      405 

i      292 

1      206 

i  1,420 

j  3,730 

10,960 

!  9.260 

!  3,730 


Aug. 


0 

0 

505 

1,320 


Sept. 


I 


4,290  I 
2,940  ' 
2,565  | 
1,420  | 
562  | 
j  6,842 
'  1,420 
!  1.050 
j      530 
I      142 
I  2,440 
7,420 
3,460 
1,320 
735 
465 
171 
142 
142  I 
117  I 


I 


i 


57 
206 

57 

41 

57 

171  j 
117  I 

95j 

95  I 

95  I 

i 

95  ; 


Oct.  .  Nov. ,  I* 


117 
171 
208 
142 
95 
41 
41 
41 
28 
28 


28 

•41  j 
41 

41  I 
28  | 

281 

28J 

18  j 

18  I 

18  | 
18  | 
18  I 

»! 

18  | 

18 

18 


4  I       34'.... 
4  66  ... 

4  I       85  !.... 

4  |       85  .... 

4  ' ... 

4  i :... 

:i:::::± 


57  | 
246  j 
117  | 
117 
75  | 
75  | 

18  I 
67 

57  I 

57  I 

41 

57 

57 

75 

75 

75  j 

75 

57 

57 


i 


28 
41  ' 


28 

28 


28  ■ 


28 


28 

28  L 

28 

28  L 

28 

28  L 

28 

28,.. 

28 

28,.. 

28 

28:.. 

28 

28  . 

18 

28  L 

18 

28  L 

18 

I 

1 

Note.— The  daily  discharge  has  been  obtained  by  the  indirect  method. 
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naUd  monthly  discharge  of  Cheyenne  River  at  Edgemont,  S.  Dak.,  1903-1S06. 
[Drainage  area,  7, 360  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

lfft-rimnm. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

1903. 

2,080 

6,680 

3,330 

5,720 

10 

75 

75 

18 
2 

41 

10 
2 
2 

67 

308 
1,034 
705 
385 
5.0 
18.0 
62.1 

14,660 
63,580 
48,880 
22,910 

307 
1,071 

862 

0.042 
.141 
.108 
.524 
.00068 
.0024 
.0082 

0.037 

.163 

.124 

.585 

.00078 

.0027 

L-7 

.0021 

riod 

152,300 

1904. 
1 

142 

57 

4,290 

6,760 

3,730 

1,320 

735 

188 

85 

57 
4 

34 
75 
18 
0 
0 
1 
1 

68.4 
26.7 

610 
1,106 

696 
69.8 
57.0 
26.9 
12.8 

2,171 

1,589 

37,510 

66,810 

42,800 

4,292 

3,392 

1,654 

6,601 

.0093 

.0036 

.083 

.160 

.095 

.0095 

.0078 

.0037 

.0017 

.0055 

.0040 

.096 

.167 

.110 

.011 

.0087 

.0043 

1  26 

.0017 

leriod 

165,800 

! 

1905. 
3-28 

2,200 

1,135 

292 

1,965 

9,175 

10,960 

7,420 

206 

246 

41 

1,320 
28 
18 
18 
95 
75 
41 
18 
18 
28 

1,675 
195 
5Q.5 
245 

1,022 

2,024 

1,266 
47.0 
56.5 
28.9 

19,930 

11,990 

3,005 

15,060 

60,810 

124,400 

77,840 

2,797 

3,474 

1,720 

.228 

.027 

.0069 

.033 

.139 

.275 

.172 

.0064 

.0077 

.0039 

.051 

.031 

.0077 

.038 

.155 

.317 

.198 

.0071 

.0089 

.0044 

teriod 

321,000 

Jo  estimate  for  ice  period. 

BEAVER  CREEK  NEAR  EDGEMONT,  S.  DA^. 

Creek  rises  in  the  northern  part  of  Weston  County,  Wyo.,  flows  southeastward, 
3  Cheyenne  River  in  the  northwestern  part  of  Fall  River  County,  S.  Dak. 
ring  station  was  established  April  7,  1905.  It  is  located  at  Anderson's  ranch, 
miles  northwest  of  Edgemont,  S.  Dak.,  and  about  2  miles  west  of  the  Argentine 
k  on  the  Chicago,  Burlington  and  Quincy  Railroad,  just  below  the  mouth  of  Pass 
the  S.  J  sec.  16,  T.  7  S.,  R.  1  E. 

unel  is  straight  for  200  feet  above  and  below  the  station.  Both  banks  are  low  and 
to  overflow  during  high  water.  The  bed  of  the  stream  at  the  measuring  section  is 
rod  cobblestones  and  is  fairly  permanent;  at  the  gage  the  bed  is  composed  of  mud. 
asuring  section  there  is  one  channel  at  high  water,  but  at  low  water  there  are  two 
at  the  gage  there  is  but  one  channel  at  all  stages.  The  current  i3  ^lr^7  swift, 
hts  range  from  1  foot  to  9  feet.  The  stream  is  frozen  from  about  December  1  to 
and  observations  are  discontinued  during  that  time. 
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STREAM    MEASUREMENTS   IN   1905,  PART   VIII. 


I huly  dinrkargt,  in  *tcond~feet,  of  Cheyenne  River  at  Edgemont,  S.  Dak.,  1903-1906— Coot 


Day 

1                 1              "' 

'   Feb.     Mar. 

!    i    i 

Apr. 

I 

May. 

June. 

July. 

Aug. 

Sept. 

1 

Oct. 

1  Not.  J  I* 

1           :     . 

iwm. 

1 

1 

1 

%\ 

! 57 

10  ' 

2,200 

665 

57 

1 

0 

4 

1       34 

.... 

21.      .            

' .57 

8 

1,050 
848 

405 
292 

41 
28 

1 

1 

0 

0 

4 

66 

1       * 

2A                  

1 ;     «| 

•••« 

'41   . 

' '     57 

4 
4 

700 
595 

142 
345 

28 
18 

1 
1 

0 
0 

4 

4 

85 

i 

—- J 

\n 

' '        57 

!j 

l/N    . 

1 '        57  ! 

4 
* 

530 
465 

246 
206 

18 
18 

0 
0 

23 
23 

4 
4 

i 

M 

■j» 

! 1        57 

J 

;*> 

...1 57 

4 

405 
595 

171 

18 
18 

595 
1,320 

8 

1 
1 

C.'.Z 

j 

;n 

57 

!1 

IUU'i. 

1 

j 

I 

1.135 

28 
292 
57 

18 
292 
965 

171 
171 
171 

345 
8,665 
3,460 

4,290 
2,940 
2,565 

117 
171 
206 

57 
246 

117 

u 
ss 
ss 

•J 

•j 

965 

li 

.1 

MO 

4 

735 

57 

171 

171 

2,440 

1.420 

142 

117 

41 

A 

.   .           405 

28 

57 

171 

1.320 

562 

95 

75 

SS 

a 

(1 

171 

2S 

57 

171 

530 

6,842 

41 

75 

SS 

; 

142 

2S 

117 

171 

117 

1,420 

41 

18 

SS 

h 

142 

2S 

117 

206 

665 

1,050 

« 

57 

ss  I 

!i 

142 

2S 

117 

206 

292 

530 

28 

57 

ml 

III 

142 

2S 

75 

206 

292 

142 

28 

57 

ss'l 

M 

142 

> 

57 

2,300 

292 

2.440 

28 

41 

*! 

1* 

142 

2S 

57 

1.330 

346 

7,420 

28 

57 

*f 

U 

n: 

2S 

57 

1.320 

171 

3.460 

28 

57 

U 

n: 

*5 

57 

2.200 

292 

1.330 

28 

75 

ssl 

»> 

*: 

5: 

57 

2.S15 

246 

735 

41 

75 

ssi 

In 

v 

5? 

41 

965 

3D« 

465 

41 

75 

I, 

V 

*7 

4: 

2,752 

171 

171 

41 

75 

1* 

,o 

jr 

*: 

*.!75 

117 

142 

28 

57 

SSI 

Irt 

jc 

>♦ 

57 

:.$» 

75 

142 

28 

57 

ssj 

V 

S' 

x.- 

7J 

«* 

*.2» 

117 

28 

at 

m 

■M 

.c 

V 

-;. 

J45 

&a* 

57 

IS 

SB 

Sfe' 

4. 

>7 

"7 

*4f 

2.  arc 

SO* 

IS 

SB 

a* 

M 

:  kV           «'. 

.s* 

*.  sv 

S# 

rss 

57 

18 

SB 

2 

'« 

N  \v         «: 

.s" 

*  *c 

S* 

4C6 

41 

18 

ss 

* 

„ 

■  w          •: 

♦  » 

se 

s» 

at 

57 

IS 

ss 

m 

v 

•   xV 

♦ 

>k 

M? 

a* 

171 

IS 

ss 

SB 

*\           > 

> 

%i 

:■* 

;.«* 

117 

IS 

ss 

* 

,. 

*\             x 

X 

ii 

Mr 

*-» 

• 

IS 

si 

* 

X 

X 

«*? 

?f.MT 

• 

IS 

IS 

m 

, 

X. 

V 

- 

.x: 

15N 

• 

IS 

m 

ss 

X 

a* 

x*ar 

• 

1 

u 

-s  *  ♦  -»■  -i 

ft  £-*  -i  M 


A  .*.  JK-  «;  » 


tai.. 


^■l»ai«Li«:fLs-Lr:   .  ;I-|L    ^  ^r-    ■   ~  _   -  . 
*•  Mot:  x-^.  ,  , :  ^.-  i^^  '  ^ '  ^ 


km-****.*-     -*«■*  .- 


■  i^ 
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Discharge  measurements  are  made  by  wading  near  a  ford  1 ,000  feet  below  the  gage.  The 
initial  point  for  soundings  is  a  stake  on  the  right  bank  in  line  with  a  crotched  fence  post  and 
a  dead  tree. 

The  giigi*.  which  was  road  once  each  day  during  1905  by  H.  Anderson,  is  a  post  supporting 
;i  plank  step  on  the  right  hank,  graduated  from  zero  h>  I  feet;  a  second  post,  higher  up  oa 
the  bank,  alnait  30  yards  from  the  house  of  the  observer,  is  graduated  from  4  to  8.5  feet 
Tin*  lx'iieh  mark  is  a  spike  driven  6  inches  above  the  base  of  a  cottonwood  tree  100  fat 
aUive  the  g.i«je;  elevation,  9.59  feet  above  zero  of  gage. 

Discharge  measurement*  of  Heaver  Creek  near  Edgemont,  S.  Dak.,  in  1905. 


I>atc 


Hydrographer. 


i  wiHth  '  Area  of 
l*ldth-|  acction. 


I 

1  Feet. 


April; II.  D.Comstock 

Miiy  17 tlo 

JllIM'  14 «lo 

■  line  17 do 

August  4 do 

August  8 do 

S«pU'tnhcr  7. . .    Stevens  and  Coinatock. 


i 


38  < 

22  j 

28 

24 

80 

52 

25 


Sq.ft. 
24.0 

7.8 
14.0 

9.6 
90.0 
41.0 
10.7 


Mean 
velocity. 

j  Ft.  per 
*ee. 

0.87 
.59 
1.74 
.98 
3.15 
2.37 
1.06 


Gage 
height. 

Fret. 
1.21 

.85 
1.24 

.98 
2.90 
1.80 
1.00 


Pti- 


See.-fl. 
20 
If 
21 
9.4 
312 
93 
11.4 


I  fail  ij  gaijr  bright,  in  feet %  of  Beaver  Creek  near  Edgemont,  S.  Dak.,  for  1905. 


Duv. 


Apr. 


May. 


Juno,  i  July.  <   Aug.   ,  Sept. 

I 


Oct. 


Nov. 


<;    ' 

■       1.2 

s 

...    ....   '       1.2 

«i i       1.2 

10 

'       1.3 

11 

i 
|       1.25 

IJ 

13 

14  

!   1-2 

I      1.2 

.:   1.2 

I."i                .                                                             '        1.2 

1(> 

i  '* 

17 

'       1.25 

1* 

lit 

!       1.2 

i       1.2 

'.'■» 

'       1.15 

21 

1       1.1-1 

SJ '       11 

23 

i       1.15 

"J» 

1.15 

1.1 

2»> 

1.1 

•  >- 

■       1.1 

2H 

1       1.1 

29 

]       l.OR 

30 

"       1.05 

3. : 

1.05 

I 

XT ; 

3.2    ! 

s.« 

1.0  ' 

1 

1.0, 

1.1 

1.55 

2.0    - 

8.4    ' 

6.9 

12  1 

2.0  , 

1.2 

1.4 

1.2    | 

7.45  . 

5.4 

1.1  | 

2.5  ' 

1.2 

1.2 

1.0    ! 

5.8    ' 

3.5 

.     1.0  , 

1.6 

1.15 

1.1 

.9    , 

3.1 

2.2 

1.0 

1.4  ' 

l.l 

1.0 

1.2    , 

2.2 

4.2 

1.0, 

1.2  ' 

1.1 

1.2 

1.1     ! 

3.25  , 

2.6 

1.0  ! 

1.1  1 

1.1 

1.1 

1.0    1 

2.9    : 

1.85 

1.0  ' 

1.1  . 

1.0 

1.1 

.9    | 

1.8    i 

1.7 

.     1.0  ' 

1.0 

1.0 

1.1 

2.9    1 

1.4    i 

1.8 

1.0  ' 

1.0  , 

1.0 

1.0 

3.33  j 

1.4 

1.85 

1.0  , 

1.0  ( 

1.0 

.9 

2.9     | 

1.35  , 

1.4 

1.0  1 

1.0 

1.0 

.8 

1.5    ! 

1.3    ' 

1.4 

1.0  i 

1.0 

1.0 

.s 

1.3     \ 

2.4    , 

2.8 

1.0  ' 

1.0 

1.05 

.8 

1.2    ; 

1.65 

2.1 

1.0 

i.o1 

1.05 

.8 

i.i  ! 

1.4    . 

1.6 

1.0  1 

1.0  ' 

1.05 

.8 

1.0     1 

1.25  ! 

1.4 

1.0  j 

1.0 

1.1 

.8 

1.25| 

1.2    1 

1.3 

1.0 

1.0! 

1.1 

1.3 

1.3     ' 

1.1     | 

1.25 

1.0  | 

1.0 

1.1 

1.4 

1.2 

3.95  ! 

1.2 

1.0  1 

1.0  ' 

1.1 

1.2 

1.2    ' 

3.45  | 

1. 15 

1.0] 

1.0  , 

1.1 

1.1 

1.2     i 

4.5     | 

1. 15 

1.0  | 

1.0  . 

1.1 

1.4 

1.2    , 

2.3    I 

1.1 

1.0  1 

1.1  . 

1.1 

1.2 

1.15  ' 

1.7    | 

1.0 

1.0] 

1.1 

1.1 

1.78 

1.48 

1.4    ' 

1.0 

1.0  1 

1.1  ' 

1.1 

1.0 

1.4     , 

1.35  , 

1.0 

l.o  ; 

1.1 

1.1 

1.3 

1.3   ; 

5.2.5! 

1.0 

1.0  1 

1.1 

1.1 

1.2 

1.2    ; 

4.4    | 

1.0 

1.0] 

1.1 

1.1 

1.2 

1.1     1 

8.6    > 

1.0 

1.0  1 

1.1 

1.1 

1.2 

1.1      ! 

6.7    1 

1.0 

1.0  ' 

1.1  . 

1.1 

4.4    ' 

1.0 

1.1  . 
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HAT  CREEK  NEAR  EDGEMONT,  S.  DAK. 
Creek  enters  Cheyenne  River  from  the  south  in  the  central  part  of  Fall  River  County, 

gaging  station  was  established  April  8,  1905.  It  is  located  at  Brady's  ranch,  about  1 
hove  the  mouth  of  the  creek,  13  miles  east  of  Edgemont,  S.  Dak.,  in  the  SE.  \  sec.  24, 
.,  R.  4  E. 

>  channel  is  straight  for  about  500  feet  above  and  below  the  station.  The  right  bank 
iium  high,  is  ciean,  and  overflows  at  very  high  floods;  the  left  bank  is  high  and  clean 
oes  not  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  mud  and  is  fairly 
inent.  There  is  but  one  channel  at  all  stages  and  the  current  is  swift.  The  stream  is 
l  over  from  about  December  1  to  March  10,  and  observations  are  discontinued  during 
period.      Gage  heights  range  from  0.5  foot  to  11  feet. 

scharge  measurements  are  made  by  wading  50  feet  above  the  gage.     The  initial  point 
oundings  is  the  bench  mark. 
te  gage,  which  was  read  once  each  day  during  1905  by  Clarence  Brady,  consists  of  a  ver- 

staff  spiked  to  the  crib  work  of  an  old  pumping  plant  near  the  house  of  the  observer. 

bench  mark  is  a  spike  in  a  cot  ton  wood  tree  on  the  left  bank,  50  feet  above  the  gage  and 
eet  from  the  water's  edge;  elevation  above  zero  of  gage,  10.22  feet. 

Diacharge  measurements  of  Hal  Creek  near  Edgemont,  S.  Dak.,  in  1005. 


Date. 

Hydrographer. 

1  Width. 

1 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

1 

!   Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

Sec.-ft. 

il  8 

11.  I).  Comstoek 

15 

7.6 
12.3 

1.55 
1.01 

0.71 
.80, 

11.8 

r  18 

do 

i 
23 

12. 4 

el5 

do 

!         18 

8.4 

1.46 

.73 

12.3 

Ust  7« 

do 

1        115 

408 

4.80 

5. 10  , 

1,058 

list  9 

do 

32 

34 

2.50 

1.70  i 

85 

>mt*T  6  ft.. 

Stevens  and  Comstoek 

1.10  ' 

S 

o  Float  measurement. 

f>  Bar  below  gage  causes  backwater;  discharge  estimated. 
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Daily  gage  height,  in  feet,  of  Hat  Creek  near  Edgemont,  8.  Dak.,  for  1906. 


Day. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct  '  Nfl». 

1 

0.6 
1.68 
2.65 
4.5 
2.9 
1.9 
1.45 
1.2 
1.0 
1.0 
.9 
.85 
.9 
.85 
.8 
.8 
.8 
.8 
.8 
.8 
1.8 
1.25 
1.0 
.9 

i 

.75 
.75 
.8 
1.85 
2.5 

1.6 
1.15 
1.0 
.9 
.9 
.8 
.8 
.75 
.7 

2.72 
2.0 
1.2 
.9 
1.8 
.8 
2.45 
.8 
5.0 
6.3 
2.6 
2.3 
2.8 
7.0 
3.4 
3.5 
2.3 
1.85 
1.7 
1.55 

,.. 



5.4 
2.8 
4.1 
2.5 
1.9 
1.5 
1.5 
1.4 
1.9 
1.55 
1.45 
1.3 
1.2 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.2 
1.1 
2.65 
2.5 
1.2 
1.0 
1.0 
1.0 
.9 
4.5 
8.5 
6.2 

2.0 
1.9 
2.9 
1.9 
1.6 
5.7 
5.2 
2.45 
1.76 
2.0 
2.3 
11.0 
8.0 
3.0 
2.2 
1.8 
1.6 
1.5 
1.5 
1.5 
1.5 
1.45 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.15 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.05 
1.05 
1.0 
1.0 
1.0 
.95 
.9 
.95 
1.0 

J    . 

2 

1.0  |       ! 

3 

.K  ' 

4 

■«l 

5 

1.0  1 

6 

•ol 

7 

«l 

8 

.9 

.9 

.9 

.95 

.95 

1.0 

1.0 

1.0 

1.0 

1.25 

1.25 

1.15 

1.1 

1.1 

1.0 

1.0 

1.0 

1.0 

9 

0.6 
.7 
.7 
.8 
.8 
1.6 
1.3 
1.1 
1.2 
1.1 
1.0 
1.0 
.9 
.8 
.75 
.7 
.7 
.65 

.. 

.7 

.65 


10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

27 

28 

29 

30 

31 

Estimated  monthly  discharge  of  Hat  Creek  near  Edgemont,  8.  Dak. ,  for  1905, 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


Total 
acre-ft 


April  9-30.. 

May 

June , 

July 

August 

September. 

October 

November. 


Ill 

1,660 

3,460 

5,300 

9,150 

8 

21 

2 


24.8 

134 

448 

519 

698 
6.3 
3.6 
2.0 


26 
31 

42 


The  period. 


Ill 


Note.— This  estimate  is  only  approximate. 
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SPRING  CREEK  NEAR  RAPID,  S.  DAK. 

Spring  Creek  has  its  source  in  the  Black  Hills  in  western  South  Dakota,  flows  southeast- 
ward and  then  northeastward  and  enters  Cheyenne  River  near  Creston,  S.  Dak. 

The  gaging  station  was  established  June  27,  1903.    It  is  located  on  the  highway  from 
Eipid  to  Hermosa,  on  the  property  of  Frank  Blair,  in  the  SE.  J  sec.  3,  T.  1  S.,  R.  7  E. 

The  channel  is  straight  for  100  feet  above  and  75  feet  below  the  station.    Both  banks  are 
km  and  subject  to  overflow.    At  the  station  the  bed  of  the  stream  is  gravelly,  but  above 
and  below  this  point  the  bottom  is  muddy.    The  current  is  sluggish  above  and  below  the 
footbridge,  but  is  swift  at  the  point  where  measurements  are  made.    The  stream  is  frozen 
from  about  December  1  to  March  10,  and  observations  are  discontinued  during  that  period. 
Gage  heights  range  from  0.5  foot  to  5  feet.  . 
Discharge  measurements  are  made  from  a  small  plank  footbridge. 
Ine  gage*  which  was  read  once  each  day  during  1905  by  Lydia  Blair,  is  a  vertical  timber, 
afnked  to  a  tree  at  the  water's  edge,  about  100  feet  above  the  footbridge.    The  gage  is 
referred  to  bench  marks  as  follows:  (1)  A  steel  nail  driven  into  the  tree  to  which  the  gage  is 
attached;  elevation,  2.14  feet.     (2)  A  nail  driven  into  the  base  of  a  tree  about  50  feet  up- 
stream from  the  gage;  elevation,  4.14  feet.    (3)  A  nail  driven  into  the  roots  of  a  tree  about 
75  feet  downstream  from  the  gage;  elevation,  3.36  feet.    Elevations  are  above  the  zero  of 
the  gage.    This  station  was  discontinued  December  1, 1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  p  53;  130,  pp  160-101. 
IMacharge:  99,  p  53;  130,  p  101. 
Discharge,  monthly:  130,  p  163. 
Gage  heights:  99,  pp  53-54;  130,  pp  161-102. 
Rating  table:  130,  p  162. 

Discharge  measurements  of  Spring  Creek  near  Rapid,  S.  Dale.,  for  1906. 


Date. 


Hydrographer. 


\ 


May  20 \  II.  D.  Comstock. 

June  24 | do 

July3 | do 

August  14 j do. 

September  4 . .  .|  Stevens  and  Comstock . 


Width. 


Area  of 
section. 


Mean 
velocity. 


Feet. 
11 

30  ' 
23 

22  I 
24 


Sq.ft. 
5.5 
27 
34 
34 
29 


Ft.  per 
sec. 

1.02 

.72 

2.08 

2.27 

.82 


Gage 
height. 


Dis- 
charge. 


Feet. 
0.91 
1.15 
1.89 
1.80 
1.25 


Sec.-ft. 
5.6 
19.4 
70 
78 
24 
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Daily  gage  height,  in  feet,  of  Spring  Creek  near  Rapid,  S.  Dak.,  for  1905. 


Day. 


May. 


June,  j  July 


1 

I 

2 1 1 

1 
3 

4 

1.5  l 

5                                                                                                * 

it 

1         •"  1 

1          .9  | 

1.0  ' 

s 

1         i.o  ' 

ft 

1.0  . 

10 

:  ,.»> 

11 1         1.0  , 

12 

■    .» 

13                                                                                  '          -»  ' 

M 

i          .9  ' 

"15 

1          .9  . 

Ifi 

.» 

17 

.9 

IS ■           .«.» 

10 

.9 

20 

.9 

21 

.9 

•>o 

'           .9 

23                                                                                                « 

21 

1.0  ' 

°"> 

1.0 

26 

1.0 

1.0 

2.X 

1.0 

•m 

1.2  ' 

.30 

1.2  , 

31 1.1    ' 

1-1 1 

"\ 

1.1  I 

1.1 1 
1.1 1 

...j 

1.0, 
1.0  I 

1.1 1 

1.1 ! 


1.1  : 
1.0  I 

1.0  j 

1.1  , 

1.2  ' 

1.2  ' 

I 
1.2  , 

1.2  i 

1.2  ; 

1.2 

1.2 

1.2  \ 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 


l.l 

1.4 

1.7 

1.6 

1.6 

1.6 

1.6 

2.0 

2.0 

1.9 

1.9 

1.9 

1.7 

1.6 

1.5 

1.4 

1.4 

1.4 

1.4 

1.7 

1.7 

2.25 

1.7 

1.5 

1.5 

3.8 

1.6 

3.9 

1.8 

1.6 

1.6 


Aug.    '   Sept.        (h't.    I    Nov. 


I 

3.8  I 

2.2  , 
2.2, 
2.0 
1.8  | 
1.8 
1.8 
1.7 
1.6 
1.6 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.7 
1.7 
1.7 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.4 

1.3 ; 

1.3, 

1.3  I. 


1.* 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3  , 

1.3 

1.3 

1.3  ' 

1.3 

1.3  , 

1.3 

12  | 

1.2  , 

1.2, 

1.2 

I 
1.3, 

1.2 

1.2 

::;! 

si 

1.0 


•I 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0  I 

1.0  i 

1.1 

1.2 

1.1 ! 

l.l 

1.1 

1.1 

1.1 1 

1.1 

1.1 

l.l1 

1.1  : 
1.1 1 
1.1 


Station  rating  tahh  for  Spring  Cnrk  ntar  Rajrid,  S.  Dak.,  from  May  4  to  November  SO,  1905. 


<.a|L'r 
height. 


Ft,  t. 

O.NO 
.ftO 
1.00 
1  10 
1.20 
1.30 
1.40 


Diwhi 


SfC-ft. 


rg<\ 

Gage 
height. 

//• 

Ffft. 

4 

1.00 

(i 

1.70 

10 

l.SO 

15 

l.ftO 

21 

2.  or) 

29 

2.  10 

37 

2.20 

47 

2. 30 

irge. 

Gage 
hi'iRht. 

1 
,  Discharge. , 

Gage 
height. 

-ft. 

Frrt. 

'     Sec.-ft.     ' 

Feet. 

57 

2. 40 

I             160    < 

3.20 

(17 

2. 50 

'             175    I 

3.30 

7ft 

2. 60 

1              lftO 

3.40 

ftl 

2. 70 

I             206    . 

3.50 

103 

2. 80 

!             222    I 

3.60 

1 17 

2.ftU 

!          sw   ' 

3.70 

131 

3.00 

255     . 

3.80 

145 

3.  i0 

j              272     ■ 

3.90 

Dtacha  rge. 

Sec.-ft. 
289 
307 
325 
343 
361 
37y 
397 
415 


Tin*  abiivi-  table  is  applicable  only  for  open-ehannel  condition*.    It  is  based  on  15  discharge  mcasure- 
iin'iit.s  made  during  lft03  lft05,  and  is  not  well  defined. 
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Estimated  monthly  discharge  of  Spring  Creek  near  Rapid,  S.  Dak. ,  for  1{M1~>. 
[Drainage  area.  205  square  miles.] 


*  Month. 


Discharge  in  second-fect. 


Maximum.!  Minimum.  I    Mean. 

i 


:    Total  in 
I  acre-feet. 


May  1-31.. 

June 

July 

August 

September. 
Octohrr . . . 
November. 


47 
21   ; 
41.5 

397  ; 
29 
21 


10.2 
.7.1 

86.2  ' 
77.8 

22.3  , 
12.3 
12.3 


The  period  . 


566 

1,018 
5.239 
4,784 
1.327 

7.56  ' 
732  | 

14.420  I 


Run-off. 


Second-feet. 

per  square  > 

mile. 


0.050  I 
.083  J 
.410  l 

..wo  I 
.lot*  | 

.000 
.060 


Depth  in 
inches. 


o.a->2  • 

.003 
.480 
.438 
.122 
.069 
.067 


RAPID  CREEK   AT  RAPID,  S.  DAK. 

Rapid  Creek,  which  enters  Cheyenne  River  near  Creston,  S.  Dak.,  has  its  source  in  the 
Black  Hills  and  flows  southeastward. 

The  gaging  station  was  established  June  10,  1903.  It  is  located  at  a  highway  bridge  one- 
half  mile  downstream  from  the  Rapid  River  Milling  Company's  mill,  and  one-fourth  mile 
north  of  the  Chicago  and  Northwestern  Railway  in  the  S.  E.  J  sec.  36,  T.  2  X.,  R.  7  E. 

The  channel  is  straight  for  150  feet  above  and  100  feet  below  the  station.     The  banks  are 

from  12  to  15  feet  high  and  are  liable  to  overflow  only  at  extreme  high  water.     The  Imm]  of 

the  stream  is  composed  of  mud,  with  embedded  bowlders.     At  high  water  there  arc  two 

ft     channels,  one  of  which  is  very  small.     The  velocity  is  good  at  all  stages.     The  stream  is 

V      wbjert  to  rapid  fluctuations  in  height,  owing  to  the  opening  and  closing  of  the  head-gates 

K     on  a  ditch  above  the  station.     Gage  heights  range  from  1  foot  to  5  feet.     The  stream  is 

\    frozen  from  about   December  20  to  March  10,  and  observations  are  discontinued  during 

^     that  time. 

\  Discharge  measurements  are  made  from  the  downstream  side  of  the  highway  bridge. 
I  TV  initial  rn.int  for  soundings  is  the  center  one  of  a  group  of  live  brass-headed  tacks  driven 
into  the  downstream  face  of  the  end  post  at  the  south  end  of  the  bridge. 

The  page,  which  was  read  twice  each  day  during  1905  by  John  Merrill .  is  a  limber  securely 
spiked  to  a  timtier  at  the  south  abutment  of  the  bridge.  The  gage  is  referred  to  bench 
mirk*  as  follows:  (1)  A  railroad  spike  driven  near  the  base  of  the  second  tree  from  the 
southeast  corner  of  a  dwelling  across  the  street  from  the  School  of  Mines  dormitory:  eleva- 
tion. 13.92  f«»ct  aln)ve  the  zero  of  the  gage.  (2)  A  railroad  spike  driven  near  the  base  <>f  the 
first  treefrom  the  corner  south  of  the  School  of  Mines  dormitory:  elevation,  12.  SI  feet  above 
the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
if  the  United  States  Geological  Survey: 

Inscription:  «».  pp  50-51;   130.  pp  163-164. 
Discharge:  49,  p  272;  99.  p  51;  130,  p  164. 
Discharge,  monthly:  99,  p  52;  130.  p  166. 
f,Af^  height*:  «/».  pp  51-52;  130,  p  165. 
Rating  table:  99,  p52;  130,  pp  165-166. 
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Discharge  measurements  of  Rapid  Creek  at  Rapid,  8.  Dak.,  in  1906. 


Date. 


April  10«.... 

May  19 

May  26 

June  26 

July3 

July5 

August  12 . . . 
September  2 . 


Hydrographer. 


IT.  D.Comstock. 
....do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Width. 


Feet. 
33 
30 
30 
30 
32 
32 
32 
35 


Area  of 
section. 


Sq.ft. 
38 
77 
72 
70 
104 
102 
115 
108 


Mean     |     Gage 
velocity. ,  heJgnt. 


Ft.  per 
tec. 

2.48-1 

2.31  | 

1.09  | 

1.91  • 

5.38  I 

5.08 

2.15 

1.10 


Feet. 
1.70 
2.10 
1.96 
1.91 
2.95 
2.9 
2.21 
1.69 


Dis- 
charge. 


See.jl. 
* 

in 

141 
134 
599 
518 
247 
117 


«  Made  by  wading. 
Daily  gage  height,  in  feet,  of  Rapid  Creek  at  Rapid,  S.  Dak.,  for  1906. 


Day.                   Jan. 

Feb. 





Mar. 

Apr. 

May. 

1.38 

June.  ' 

July. 

Aug. 

Sept. 

1   Oct. 

1 
Nov. 

1 

i !  i.* 

1.48 

1.6 

1 
2.0    1 

2.42 

2.22 

1.72 

1.5 

i 

1.63 

2 !    1-6     ,    1.5 

1.75 

1.75 

1.96 

2.58 

2.22 

1.75 

1.58 

1      1.55 

3 |    1.62   1 

1.65 

1.9 

1.9    | 

2.96 

2.28 

1.75 

1.58 

1.48 

4 |    1.55 

I 

1.6 
1.6 
1.58 

1.95 

1.85 
1.82 

1.85  . 

1.82 

1.82 

3.0 
2.95 
2.72 

2.3 

2.08 

2.35 

1.58 

1.6 

1.7 

1.5 
1.5 
1.42 

1.45 

5 1     1.55 

1 

1.4 

6 '    1.62 

I 

1.55 

7 ! ' 

1.58 

1.62 

1.65 

1.7 

1.65 

1.58 

1.75 

1.85 

2.08 

2.22 

2.25 

2.3 

2.28 

2.25 

1.8  ! 

1.8    | 
1.78 
1.78  , 
1.92  i 
1.88  < 
1.78  | 

2.18 
2.62 
2.68 
2.68 
2.58 
2.52 
2.45 

2.2 

2.0 

2.18 

2.22 

2.08 

2.2 

2.2 

1.62 

1.7 

1.55 

1.62 

1.65 

1.68 

1.6 

1.58 

i.« 

l.«8 

1.4 

1.45 

1.4 

1.35 

1.5 

8 1 

1.42 

° 1 

9 i 1 

1.48 

10 ! 1 i 

1.55 

ii ; ' ;■ 

1.4) 

■     i     i 

12 | 1 1 

1.5 

13 « ; 

1.38 

14 1 1 

1.7 
1.5 

2.22 
2.25 

1.78  . 
2.12  ' 

2.48 
2.45 

2.08 
2.05 

1.65 
1.68 

1.45 
1.42 

1.55 

» ■ ; i 

1.41 

in ' 

1.48 
1.62 

1.6 
1.6 

2.22 
2.15 

1.85  , 
1.85  i 

2.32 
2.32 

2.05 
2.0 

1.75 
1.52 

1.42 
1.4 

1.X 

1 

17 

1.45 

18 ■ 1     1.6 

1.6 

2.18 

1.98  l 

2.28 

2.0 

1.58 

1.4 

1.53 

19 ' i 

1.5 
1.55 
1.58 

1.6 
1.58 
1.6 
1.6 

2.15 
2.1 
2.08 
2.02 

2.35  ' 

v»\ 

1.85  | 
1.95  ' 

2.2 
2.3 
2.52 
2.45 

2.0 
1.88 
1.92 
1.85 

1.5 
1.55 
1.5 
1.52 

1.52 
1.55 
1.58 

1.0 

20   ' ' 

1.55 

21 ' 

1.3 

1.3f 

22 ' 

! 

1.4    j     1.6 

1.45 

23 

1.48,     1.5 
1.48  |     1.4 

1.55 
1.58 

1.98 
2.02 

1.98 
1.05  . 

2.38 
2.25 

1.82 
1.82 

1.48 
1.52 

1.45 
1.5 

1.32 

24 

1.42 

25 1     1.42 

1.68 

i.» 

2.02 

1.95 

2.22 

1.95 

1.52 

1.48 

1.51 

» , !  i-« 

1.58 

1.52 

1.98 

1.85  ' 

3.18 

1.88 

1.45 

1.45 

1.48 

27 i 1.42 

1.6 

1.4 

1.95 

1.85 

2.88 

1.75 

1.52 

1.5 

1.4 

28 ! |     1.5 

1.52 

1.58 

2.02 

1.82 

3.38 

1.85 

1.62 

1.45 

20 1 i 

1.55 
1.4 

1.58 

1.65 
1.58 

2.15 

2.2 

2.12 

1.78 
1.72 

2.35 

2.2 

2.22 

1.88 
1.65 
1.72 

1.58 
1.55 

1.58 
1.58 

30 r. ' ' 

31 1 | 

1           1 

I 


Note.— Ice  conditions  January  7  to  February  20,  inclusive. 
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t  m  rating  table  for  Rapid  Creek  at  Rapid,  8.  Dak.,  from  January  1  to  July  28, 


1905. 


Oage 
height. 

'Discharge- 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1     Gage 
|  height. 

Discharge. 

Feet. 

,     8ec.-ft 

Feet. 

8ec.-ft 

Feet 

Sec.-ft. 

Feet. 

8ec.-ft 

1.30 

51 

1.90 

131 

2.50 

316 

3.00 

587 

1.40 

60 

2.00 

154 

2.60 

360 

3.10 

658 

1.50 

1               70 

2.10 

180 

2.70 

409 

3.20 

734 

i.eo 

82 

2.30 

209 

2.80 

462 

3.30 

814 

1.70 

96 

.       2.30 

241 

2.90 

521 

3.40 

897 

1.80 

i             112 

2.40 

1 

277 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  nine  discharge 
anents  made  during  1904-5,  and  is  well  defined  between  gage  heights  1.5  feet  and  3  feet. 

ition  rating  table  for  Rapid  Creek  at  Rapid,  8.  Dak.,  from  July  29  to  November  27, 


1905. 


Oage 
leignt. 

Discharge. 

i               -     1 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

1                    ! 
1     5"^     1 

Feet. 

Sec-it 

Feet 

8ec.-ft 

Feet. 

1.30 

!            61    I 

1.60 

101 

1.90 

159 

2.20 

1.40 

1               73    . 

1.70 

118 

2.00 

183 

2.30 

1.50 

i    -i 

1.80 

137 

2.10 

211 

2.40 

Discharge. 

8ec.-ft 
243 
279 
320 


The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  two  discharge  meas- 
ements  made  during  1905. 

Estimated  monthly  discharge  of  Rapid  Creek  at  Rapid,  S.  Dak.,  for  1905. 

[Drainage  area,  410  square  miles.] 


Month. 


January  1-6 

February  21-28 . 

Match 

April 

*y 

Jmw 

July 

August 

fcplcmber 

October 

Noremberl-27. 


The  period. 


Discharge  in  second-feet. 


Maximum. 


70 
93 
104 
241 
259 
880 
299 
128 
98 
104 


Minimum.  I    Mean. 


I 


70 
51 
60 
60 
58 
99 
203 
110 
80 
67 
64 


79.0 
63.6 
72.5 
83.2 

173 

131 

359 

195 

102 
84.2 
82.3 


Run-off. 


Total  in       a^nnA.f^t  ' 


940 

0.193 

0. 043 

1,009 

.155 

.046 

4,4r>8 

.177 

.204 

4. 951 

.203 

.226 

10,640 

.422 

.486 

7.795 

.320 

.  3.17 

22,070 

.876 

1.01 

11,990 

.476 

.  549 

6,069 

.249 

.  278 

5, 177 

.205 

.236 

4,407 

.201 

.202 

Note.— Discharge  interpolated  March  3-15. 
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HOXKLDEH  CREEK  AT  BLACKIIAWK,  S.  DAK. 

lioxclder  Creek  rises  in  the  Black  Hills  in  the  southeastern  part  of  Lawrence  County, 
S.  Oak.,  and  flows  southeastward  into  Cheyenne  River. 

The  gaging  station  was  established  June  27,  1903.  It  is  located  at  the  bridge  on  the  road 
leading  past  the  church  at  Blackhawk.  in  the  SE.  J  sec.  9,  T.  2  X.,  R.  7  E. 

The  channel  is  straight  for  1/X)  feet  alx>ve  and  curved  for  75  feet  below  the  station.  Both 
hanks  are  high  and  cleared,  but  may  overflow  in  c  xtreme  high  water.  The  bed  of  the  stream 
i«i  stony,  with  soft  mud  near  the  edges,  and  there  is  considerable  water  grass  just  below  the 
station.  The  bridge  makes  an  angle  of  about  30°  with  the  normal  to  the  current.  Gage 
heights  range  from  0.5  foot  to  5  feet.  The  stream  is  frozen  from  al>out  December  1  to 
March  10,  and  ol>servations  are  discontinued  during  that  period. 

Discharge  measurements  are  l>cst  made  by  wading,  but  at  high  water  they  may  lie  made 
from  the  bridge.  The  initial  point  for  soundings  is  a  brass  tack  driven  into  the  hand  rafl 
vertically  alx>ve  the  gage. 

The  gage,  which  was  read  once  each  day  during  1905  by  R.  II.  HaedtT  is  a  vertical  timber 
securely  spiked  to  a  pile  on  the  upstream  side  of  the  east  end  of  the  bridge.  The  gage  » 
referred  to  Ix'iich  marks  as  follows:  (1)  A  spike  driven  at>out  6  inches  al>ove  the  base  of  a 
large  fence  post  at  the  comer  of  the  barnyard  300  feet  east  of  the  station;  elevation,  16.84 
feet.  (2)  A  spike  driven  alxmt  (>  inches  alx)ve  the  base  of  the  south  gatepost  of  a  gate  near 
a  house  about  500  feet  from  the  station  along  the  road  toward  Rapid;  elevation,  16.S1  feet. 
(3)  A  drift  bolt  driven  in  the  base  of  a  large  cot  ton  wood  tree  on  the  right  t>ank,  about  75  ; 
feet  alxjve  the  bridge;  elevation,  4.34  feet.  Elevations  are  above  the  zero  of  the  gage-  I 
This  station  was  discontinued  DecemlxT  1,  1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  W.  p  W:  130.  pp  1M  107. 
Discharge:  W.  p  ">0;  130.  p  107. 
Discharge,  monthly:  130,  p  10«i. 
(Jape  heights:  9!»,  p  .V);  130,  pp  107  his. 
Rating  tables:  130.  p  10s. 

DiHcharyr  nteaxiiremrnt*  of  lioxrldt  r  Crttk  at  lilnclrhairk,  S.  Dale.,  in  1MK5. 

Area  of       Mean  Gage  Di*- 


Ilv.lm.B.phrr.  Width.     — j^     ^^     ,«•£ 


eharg*. 


Ft.  per 

Ffft.  Sq.ft.  tec.  Fret.          Sec.-ft. 

May  J«» II.  D.  Comstock 40  HO  1.34'  2.10  107 

June -J  1" «lo 22  1S.5  2.22  1.49  41 

July  3 'lo 4*  225  '          2.43  1  4.60  .%46 

August  U" <lo 2ti  24  3.29  I  1.72  \  79 

SeptemU'r  »"..    Stevens  and  Comstock 20  29  1.07  1.11  31 


"  Made  by  wading. 
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Daily  gage  height,  in  feet,  of  Boxelder  Creek  at  Blackkawk,  S.  Dak.,  for  1905. 


Day. 


May. 


2.0 

2.5 

2.65 

2.6 

2.55 

2.5 

2.4 

2.15 

2.25 

2.1 

2.05 

2.05 

2.0    I 

1.9 

1.8  I 

1.9  I 
1.8  ' 
1.8    ! 

1.8  | 

!::« 

1.9  ! 
1.75 


June.  |  July. 


1.6 

1.55 

1.55 

1.5 

1.4 

1.4 

1.4 

1.3 

1.28 

1.28 

1.6 

1.5 

1.4 

1.3 

1.2 

1.3 

1.4 

1.58 

1.6 

1.55 

1.5 

1.55 

1.55 

1.5 

1.5 

1.4 

l.as 

1.25  I 
1.18  | 
1.05  ' 


Aug.       Sept. 


1.1 

5.1 

4.7 

4.3 

3.7 

3.4 

3.0 

3.0 

3.2 

2.7 

2.7 

2.65 

2.4 

2.35 

2.2 

2.08 

2.0 

1.9 

1.8 

2.1 

2.4 

2.05 

2.0 

1.8 

1.8 

2.2 

3.28 

2.7 

2.5 


3.3 

2.5 

2.3 

2.15 

2.1 

2.0 

1.95 

1.9 

1.8 

1.7 

1.88 

1.9 

1.9 

1.75 

1.7 

1.6 

1.52 

1.5 

1.5 

1.45 

1.4 

1.35 

1.3 

1.3 

1.25 

1.22 

1.3 

1.3 

1.25 

1.2 

1.2 


1.2 

1.15 

1.2 

1.11 

1.08 

1.05 

1.1 

1.1 

1.1 

1.05 

1.0 

1.1 

1.1 

1.05 

1.0 

1.0 

1.0 

1.0 
.95 
.95 


Oct. 


0.9 
.9 


.85  . 


.9 
.85 


.85 
.85 


.9 


.85  ! 


I 
.8    I 

.8    I 

.8    ' 

■8    I 

.8    I 

.75  | 

•7    , 


Nov. 


0.7 
.8 
.75 
.75 
.8 
.8 
.8 
.8 
.8 
.8 
.75 
.75 
.75 
.75 
.75 
.75 
.7 
.7 
.7 
.7 
.7 
.65 
.7 
.75 
.7 
.7 
.7 


n  rating  table  for  Boxelder  Creelc  at  Blackhawk,  S.  Dak.,  front  May  0  to  July  1, 1005 


beii 


,  Discharge. 


A.    «■*«■* 


he$ft.    i '**•-■«•  I,   £S?t.     Di-hB^- 


above  table  ta  applicable  only  for  open-channel  conditions.    It  is  based  on  three  discharge  mous- 
lte  made  during  1905,  and  is  not  well  defined. 

ikk  172—06 11 
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Station  rating  table  for  Boxelder  Creek  at  Blackhawk,  S.  Dak.  Jrom  July  2  to  November  30, 1906.     I 


I-    <?, 


hVfft.  .'"-^a  !™rge 


Fret. 
.50 
.60 
.70 
..NO 
.IK) 
1.00 
1.10 
1.20 


Sec.-ft. 

o 

4 

7 

11 

16 

21 

27 

34 


I.  _ 


Feet. 
1.30 
1.40 
i.:o 
UK) 
1.70 
1.80 
1.90 

%2.00 


Sec.-ft. 
42 
50 
50 
60 
80 
91 
103 
115 


I  height. 
I-- 
i     Feet. 

2.10 
1  2.20 
|  2.30 
i  2.40 
1  2.50 
1  2.60 
|        2.70 

2.W 


Hi  charge.  -    h«£g»     ,  Diachaige. 


-i 

141 
154 

Feet. 

2.90 

3.00 

3.10 

168 

3.20 

182 

3.30  . 

198  | 

3.40 

211  ] 

226  1 

Sec.-ft. 
241 
27 
27J 
289 
306 
323 


The  above  table  in  applicable  only  for  open-channel  conditions.    It  is  based  on  three  discharge 
urements  made  during  tee  latter  rart  of  1905,  and  is  not  well  defined. 

Estimated  monthly  discharge  of  Boxdder  Creek  at  Blackbawk,  S.  Dak.,  for  1905. 

\ Drainage  area,  157  square  miles.] 

Discharge  in  second-feet. 


Month. 


Maximum. I  Minimum. 


May  9- 31... 

June 

July 

August 

September. 

October 

November. 


184 

51 
650 
306 

34 

60  J 

11 


Mean. 


109 
35.4 
210 

84.5 
21.6 
19.0 
8.1 


The  jteriod. 


Run -off. 


2»*  WE?  I  «"■ 


4,972 
2,106 
12,910 
5,196 
1,285 
1.168 
482 


mile. 


inches. 


0.694  | 
.225 

1.34    I 
.538  I 
.138  | 
.121 
.052  I 


28,120 


\ 


0.594 
.251 

1.54 
.620 
.154 
.K0 
.(158 


HKI.IJ:    FOUIIC'IIK   UIVKIt   AT  HKLL.K   FOt'RCHE,  S.  DAK, 

Belle  Fou  relic  River,  the  largest  tributary  of  the  Cheyenne,  rises  near  Middle  Butte,  in  the 
western  part  of  Weston  County,  Wyo.,  Hows  northeastward  to  a  point  near  the  Wyoming- 
Montana  boundary  line,  then  turns  abruptly  to  the  southeast,  skirting  the  northern  border 
of  the  Black  Hills,  and  unites  with  the  Cheyenne  in  the  southeastern  part  of  Meade  County, 
S.  Dak. 

The  gaging  station  was  established  May  2b,  1903.  It  is  located  at  the  county  highway 
bridge  on  the  western  outskirts  of  Belle  Fourche.  S.  Dak.,  in  the  NW.  \,  sec.  10,  T.  8  N.f 
U.  2  K. 

The  channel  is  straight  for  225  feet  al>ove  the  bridge  and  3(H)  feet  Mow.  The  left  bank 
is  high,  with  a  few  scattered  trees:  the  right  bank  is  low,  sparsely  wooded,  and  subject  to 
overflow  at  flood  stages.  The  bed  of  the  stream  is  of  gravel  and  fairly  permanent.  The 
water  flows  in  a  single  channel  except  at  low  stages,  when  it  is  divided  by  a  gravel  bar  below 
the  bridge.     The  current  is  swift.     Gage  heights  range  from  0.5  foot  to  11  feet. 

Discharge  measurements  are  made  from  *he  lower  side  of  the  bridge.  The  initial  point 
for  soundings  is  the  renter  of  the  north  pile  in  the  first  bent  on  the  east  end. 

The  gage,  which  was  read  twice  each  day  during  1905  by  Raymond  Giles,  consists  of  a 
vertical  timUr  spiked  to  a  pile  on  the  north  side  of  the  bridge  on  the  third  bent  from  the 
east  end.  The  gage  is  referred  to  l>cnch-marks  as  follows:  (1)  A  spike  in  n  Cottonwood 
tree  on  the  east  bank  50  feet  l>elow  the  bridge;  elevation,  S.05  feet  above  the  zero  of  the 
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[2)  The  top  of  the  iron  breakwater  on  the  east  pier  of  the  railroad  bridge  300  feet 
he  highway  bridge;  elevation,  8.13  feet  above  the  zero  of  the  gage.  (3)  A  United 
■eological  Survey  standard  bench  mark  located  in  the  Butte  County  court-house  yard ; 
m,  18.70  feet  above  the  zero  of  the  gage  and  3,011.34  feet  above  sea  level,  making 
at  ton  of  gage  datum  above  sea  level  2,992.64  feet. 

mat  ion  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
ited  States  Geological  Survey: 

ptioo:  99,  p  57;  130,  pp  169-170. 

urge:  99,  p  57;  130.  p  170. 

irge,  monthly:  99,  p  59;  130,  p  172. 

Heights:  99,  p  58;  130,  p  171. 

g  tabic:  99,  p  58;  130,  p  171. 

Lscharge  measurements  of  Belle  Fourche  River  at  BeUe  Fourthe,  S.  Dak.,  for  1905. 


Hydrographer. 


2.. 
16. 


F.  M.  Madden... 
H.  D.Comstock. 

do 

....do 

....do 

...do 

....do 

...do 

...do 

J.  C.  Stevens 


Width. 


Feet. 
54 
62 
70 
70 
134 
105 
93 
93 
120 
131 


Area  of 
section. 


Sq.ft. 
65  I 
57  | 
89 
89 
414 
191 
143 
143 
261 
333 


Mean 
velocity. 

Gage 
height. 

Ft.  per 
sec. 

Feet. 

1.45 

1.80 

1.25 

1.68 

1.64 

2.00 

1.70 

2.00 

4.44 

4.88 

3.12 

3.19 

2.37 

2.41 

2.40 

2.41 

3.89 

3.79 

4.30 

4.56 

Dis- 
charge. 


Sec.-ft. 

94 

71 

146 

151 

1,838 

595 

339 

343 

1,015 

1.433 


a  Made  by  wading. 
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Daily  gage  height,  in  feet,  of  Belle  Fourche  River  at  Belle  Fourche,  S.  Dak.,  for  1W5. 


Day. 


i  I  '  I  I 

Jan.  |   Feb.     Mar.  j  Apr.  |  May.    June.    July. 


i 


1 1.68  1 

2 1.55  i 

3 1.35  ' 

i 

4 1.15  ' 

5 .95  ' 

6 .95  ' 

7 ;  .95! 

8 '  i.o  ; 

y |  1.02 

10 '  1.05 

11 1.12 

12 '  1.3 

13 1.5 

14 1.72 

15 2.05  ■ 

16 2.22  ; 

17 2.0    I 

18 2.0 

19 3.0    l 

20 |  2.45  i 

21 2.38  I 

22 2.15 

23 1.08, 

24 2.6 

25 3.0    ! 

26 3.25  ' 

27 3.45  ' 

28 3.55 

29 3.38  '. 

30 3. 18  '. 

31 3.0     I 

I 


I 

4.25  I 
5.0  ; 
5.75 

6.4    I 
6.8    | 
7.0 
7.0    , 
7.0 
7.0    i 
6.7 
6.45 
6.2 
6.0    ' 
5.9 
5.65  '' 
5.35  ' 
5.3     I 
5.15  ' 
4.98  ' 

4.  as  ! 

4.8    ! 

4.8 

4.8 

4.72 

4.7    ' 

4.6 

4.6 

5.02 


4.95 

4.35 

3.  as 

3.4 

2.8 

2.85 

2.25 

2.25 

2.25 

2.25 

2.25 

2.  as 

2.0 

2.0 

2.0 

2.0 

1.92 

1.82  ; 

1.72, 

l.as  i 

1.65  i 

1.65  i 

1.6  ' 

1.6  | 

1.6  I 

1.6   ! 

1.6  i 
1.68  I 
1.78  i 
1.72  i 

1.7  I 


1.7    ' 
1.72  ' 
1.65 
1.65 
1.65 

l.as 

1.65 

1.65  , 

1.72 

1.82 

1.75 

1.7    ' 

1.7 

1.75 

1.75  ' 

1.75 

1.7 


1.65 
1.65 

i.as 
i.as 
l.as 

1.65 

l.as 
l.as 
l.as 
l.as 

1.0- 


i 


1.58 

2.08 

3.15 

3.0 

2.5 

2.18 

2.1 

2.18 

2.28 

2.68 

2.38 

2.25 

2.2.5 

2.2 

2.0 

1.95 

1.85  I 

1.85  I 

1.85 

1.85 

1.85 

1.85 

1.85 

2.0 

2.82 

3.08 

2.38 

2.2 

2. 15 

1.92 

1.9 


1.85 

1.9 

1.85 

1.8 

1.75 

1.7 

1.7 

1.7 

1.7 

1.75 

1.75 

1.75 

1.75 

1.75 

3.75 

3.15 

3.42 

2.85 

3.  as 

3.32 

3.5 

2.85 

2.75 

2.8 

2.8 

2.35 

2.  45 

3.1 

3.05 


1.05 

1.02 

4.3 

3.45 

4.82 

3.85 

3.35 

3.48 

2.75 

3.52 

2.4 

2.6 

2.6 

2.3 

2.1 

2.6 

2.4 

2.3 

2.05 

2.15 

2.4 

2.45 

3.45 

3.  as 

3.35 

3.25 

4.32 

2.35 

2.5 

2.25 

3.4 


Aug. 

4.85 

3.32 

2.78 

3.75 

3.4 

3.4 

3.4 

2.15 

2.38 

3.2 

2.35 

2.35 

2.2 

6.38 

5.25 

4.35 

3.18 

2.72 

2.5 

2.32 

2.2 

2.1 

2.02 

1.05 

1.9 

1.85 

1.8 

1.75 

1.75 

1.7 

2.0 


Sept.  '  Oct.     Nov.    D«. 


2.1 

2.1 

2.1 

1.75 

1.7 

1.58 

1.5 

1.5 

1.5 

1.45 

1.45 

1.45 

1.52 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.52 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 


1.6    I 

1.6    | 

1.6    , 

2.55  I 

2.35  j 

2.15 

1.02  | 

82 

72| 

7 


1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.65 
1.65 
1.65 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 


I - 


Note.  -Ico  conditions  January  1  to  Marvh  6,  inclusive. 


Station  rating  table  for  Belle  Fourche.  River  at  Belle  Fourche,  S.  Dak.,  from  January  1  to 

November  30,  M)5. 


(lagc 
height. 

Discharge.  ' 

(■age 
height. 

,  Disci 

argr 

Fret. 

See 

•-/«■ 

Feet. 

!      Sec 

-/'• 

1.40 

.SO     , 

2.50 

290 

1.50 

, 

GO 

2.60 

330 

1 .  60 

7-S 

2.70 

370 

1.70 

90 

2.  SO 

410 

1.80 

no    , 

2.90 

450 

1.90 

i 

130 

3.00 

500 

2.00 

i 

150 

3.10 

550 

2. 10 

i 

175 

3.20 

610 

2. 20 

i 

200 

3.30 

670 

2.  :j  ) 

i 

230 

3.40 

1 

730 

2.  40 

1 

260 

3. 50 

1 

790 

(.•age 
height. 

Discharge. 

height. 

Discharge 

Feet. 

Sec.-ft. 

Feet. 

8ec.-fL 

3. 60 

850 

4.70 

1,630 

3. 70 

920 

4.80 

1,705 

3.80 

990 

1        4.00 

1,780 

3.90 

1.060 

1        5.00 

1,855 

4.00 

1. 130 

1        5.20 

2,005 

4.10 

1.200 

5.40 

2,155 

4. 20 

1,270 

|        5.60 

2,305 

4.30 

1,340 

|        5.80 

2,455 

4.40 

1,410 

1        6.00 

2,610 

4.50 

1,480 

1        6.20 

2,770 

4.60 

1,555 

1        6.40 

1 

2,930 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge  measure 
ments  made  during  1904-5,  and  is  well  denned  between  gage  heights  1  loot  and  5.5  feet. 
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sd  monthly  discharge  of  Belle  Fourche  River  at  Belle  Fourche,  S.  Dak.,  for.  1905. 
[Drainage  area,  3,250  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet  j  D      .  . 

215 

114 

580 

955 

1,720 

2,914 

175 

310 

90 

75 
78 
72 
90 
134 
90 
55 
75 
75 

127 

87.7 
219 
344 
531 
531 

76.6 
105 

83.7 

6,298 

5,218 

13,470 

20,470 

32,650 

32,650 

4,558 

6,456 

4,980 

0.039 
.027 
.067 
.106 
.163 
.163 
.024 
.032 
.026 

0.036 

.030 

.077 

.118 

.188 

.188 

.027 

.037 

.029 

eriod 

126,800 

o  estimate  for  ice  period. 

REDWATER  RIVER  AT  BELLE  FOURCHE,  S.  DAK. 

er  River  rises  in  the  eastern  part  of  Crook  County,  Wyo.,  flows  eastward  and 
b  the  Belle  Fourche  at  Belle  Fourche,  S.  Dak. 

ing  station  was  established  July  20,  1903.  It  is  located  at  the  county  highway 
he  eastern  limits  of  Belle  Fourche,  S.  Dak.,  in  the  NW.  J,  sec.  11,  T.  8  N.,  R.  2  E., 
x>ve  the  junction  with  Belle  Fourche  River. 

unel  is  straight  for  50  feet  above  and  below  the  station.  The  left  bank  is  suffi- 
jh  to  prevent  overflow,  but  the  right  bank  is  low  and  subject  to  overflow;  there 
long  both  banks.  The  bed  of  the  stream  is  rocky  and  is  fairly  permanent.  There 
channel  except  at  very  high  stages,  and  the  current  is  swift.  At  very  high  stages 
ieights  may  be  affected  by  backwater  from  Belle  Fourche  River.  There  is  con- 
'dead  water"  at  low  stages. 

ge  measurements  are  made  from  the  north  side  of  the  bridge.  The  initial  point 
ngs  is  the  center  of  the  pile  on  the  north  side  and  at  the  east  end  of  the  bridge 
;e,  which  was  read  twice  each  day  during  1905  by  Raymond  Giles,  consists  of  a 
iked  to  the  north  pile  of  the  west  bent  of  the  bridge.  The  gage  is  referred  to 
*ks  as  follows:  (1)  The  stone  water  table  at  the  north  corner  of  the  public  school 
elevation,  26.05  feet  above  the  zero  of  the  gage.  (2)  The  top  of  the  end  of  the 
t  pipe  projecting  from  the  northeast  corner  of  the  public  school  building;  eleva- 
7  feet  above  the  zero  of  the  gage.  (3)  The  United  States  Geological  Survey 
bench  mark  in  the  Butte  County  court-house  yard;  elevation,  18.46  feet  above 
•f  the  gage  and  3,011.34  feet  above  sea  level,  making  the  elevation  of  the  gage 
9ve  sea  level  2,992  88  feet. 

ition  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
ited  States  Geological  Survey: 

on:  99,  p  50;  130,  pp  172-173. 
e:  99,  p  59;  130,  p  173. 
e,  monthly:  99,  p  60;  130,  p  175. 
?hts:  99,  p  60;  130,  pp  173-174. 
ible:  99,p60;  130,  p  174. 
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Discharge  measurement*  of  Redwater  River  at  Belle  Fourth*,  S.  Dak.,  in  1905. 


Date. 


Hydrographer. 


March  30.. 


F.  M.  Madden. 


April  18 1  H.  D.  Comstock. 

I 
May  11 | do 

May  13 j do 

J  line  9 ! do 


I 


.do. 


July?.. 

August  16 j  J.  (\  Stevens. 


width. 

Area  of 

Mean     ' 
velocity  | 

height.  , 

Dfa- 
charg 

Feet* 

Sq.ft.     ! 

I 
Ft.  per   ' 
tec. 

Feet.    ', 

Set.- 

62 

150  . 

1.39  i 

2.95 

m 

tfia  < 

1.33 

2.95 

as 

251  ' 

3.76 

4.50 

63 

220 

3.12  ' 

4.05 

00 

111  ' 

1.28  | 

2.80 

63 

173, 

2.22  1 

3.80 

62 

170  , 

1.52  ' 

1 

3.16 

Daily  gage  height,  infect,  of  Redwater  River  at  BeUe  Fourehe,  S.  Dale.,  for  1905. 


Day. 


i  Jan.      Feb.     Mar. 


3.3 
3.3 


i    -   - 


10.0 
I  13.0 
3.3     ,  13.0 


4 3.22  '  13.0 

5 3.15  ,  13.0 

0 3.15 

7 3.2 

S 3.25 

0 3.32 

10 3.12 

11 3.55 

12 3.75 

13 4.08  !  13.0 

14 4. Ho  '  13.0 

15 4. 85  | 

If. 5.05  i 

17 5.  IK 

IS 5.2S  I 

1*1 5.45  ' 

20 5.28  , 


13.0 
13.0 
13.0 
13.0 
13.0 
13.0 
13.0 


21. 
22. 
23. 
21. 


28. 
29. 
30. 
31. 


4.9     ! 
4.55  | 

4.5     . 

I 
4.05  i 

4.88  I 

5.15  | 

5.32  | 

5.42  I 


11.75 
9.5 
8.05 
8.45 
8.25 
7.35 
5.9 
4.9 
4.5 
3. 75 
3.35 
3.05 
2.95 
2.88 


5.65  i 
5.95  i 


2.85 
2.85 

2.85 

3.0 

2.95 

2.85 

2.85 

2.85 

2.85 

2.88 

2. 75 

2.85 

2.85 

2.85 

2.85 

2.85 

2.85  ■ 

2.85  \ 

2.85  l 

2.85  ! 

2.85 

2.85  , 

2.8ri 

2.85 

2.9 

2.9 

2.9 

3.0 

2.9.') 

2.9H 

2.95 


Apr. 

2.95 

2.95 

2.95 

2.95 

2.95 

2.95 

2.95 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.95 

2.95 

2.95 

2.95 

2.95 

2.95 

2.92 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.95 

2.92 

2.9 


May. 

June. 
3.25 

2.9 

3.05 

3.1 

3.85 

3.16 

3.82 

3.05 

3.58 

3.0 

3.62 

2.95 

3.42 

2.9 

3.82 

2.85 

4.42 

2.85 

4.82 

2.85 

4.62 

2.95 

4.2 

2.95 

4.15 

2.85 

4.1 

2.85 

4.0 

2.85 

3.88 

2.98 

3.78 

3.35 

3.75 

July. 


I    3.75 
I    3.72 

I    3.7     ' 

|    3.65  | 

4.0 

3.85 

•    3.72 

\»"'. 

i  3.5o 

j  3.5 

!  3.45 

|  3.35 

I  3.3 


3.5   ; 

3.48  I 

3.4  ; 

3.4    | 

3.4 

3.4 

2.9 

3.0 

3.25 

3.0 

3.25 

3.25 


Aug.  i  Sept.  I  Oct  '  > 


i 


i 


3.25 
3.25 

«! 

4.75 
4.2 
4.0 
3.75 
4.28 
3.98 
3.9 
3.7 
3.65  | 
3.6    | 
3.65  I 
3.48  ' 

3.4  ; 

3.4    i 
3.4    j 
3.25  j 
3.25  < 
3.75  ] 
3.72  I 
3.75 
3.5 
3.45 
3.4 
3.7 
3.45  j 
3.92  i 
3.95  | 
3.48  I 


3.4     ' 
3.4     ' 
3.42 
3.35  I 


3.3  I 

3.25  ! 

3.25  ' 

3.15  I 

3.1  ' 

3.1  ' 
,1  j 
3.15  j 

3.2  , 
3.35  , 
3.2  J 
3.2 
3.15  ' 
3.15  ; 
3.15 
3.08 
3.0 
2.95 
2.95 
2.92  | 
2.9  I 
2.85  j 
2.8  , 
2.75  I 
2.75  ' 
2.75  J 
2.7  I. 


2.7 

2.7 

2.7 

2.8 

2.88 

2.95 

2.95 

2.95 

2.95 

2.95 

2.92 

2.85 

2.82 

2.8 

2.85 

2.85 

2.95 

2.92 

2.9 

2.95 

2.92 

2.9 

2.9 

2.88 

2.85 

2.9 

2.88 

2.85 

2.85 

2.9 


2.92 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 

2.95 

3.02 

3.32 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 


Note.  -Ice  conditions  January  1  to  February  21,  inclusive. 
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Station  rating  table  for  Redwater  River  at  Belle  Fourche,  S.  Dak.,  from  January  1  to  Novem- 
ber 30,  1905. 


Gam 
,    height. 

|  Discharge.  | 
Sec.-ft.     | 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

1     Gage 
1   height. 

1     Feet. 

Discharge. 

i      Feet. 

Feet. 

Sec.-ft. 

Sec.-ft. 

Sec.-ft. 

2.70 

!             120    , 

3.30 

323 

3.90 

607 

<        4.50 

942 

1         2.80 

1       i«  1 

3.40 

365 

4.00 

660 

1        4.60 

1,002 

2,90 

178 

3.50 

410    | 

4.10 

714 

1        4.70 

1,064 

3.00 

1              210    i 

3.60 

457     1 

4.20 

769 

'        4.80 

1,130 

1         3.10 

1       24S  | 

283 

i                       1 

3.70 

505 

4.30 

825 

1        4.90 

1,200 

j         3.20 

3.80 

555    1 

4.40 

883 

|        5.00 

1,265 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  six  discharge  measure- 
ments made  during  1905,  and  is  well  denned  between  gage  heights  2.7  feet  and  4.9  feet. 

Estimated  monthly  discharge  of  Redwater  River  at  Belle  Fourche,  S.  Dak.,  for  1905. 

[Drainage  area,  1,015  square  miles.] 


Month. 


March 

April 

May 

June 

July 

August 

September. . 

October 

November. 


210 
210 

1,144 
410 

1,097 
374 
194 
410 
457 


cond 

-feet 

um. 

Mean. 

134 

171 

178 

192 

178 

554 

163 

256 

303 

520 

120 

247 

120 

170 

184 

296 

410 

445 

The  period . 


Total  in 
acre-feet. 


10,510 

11,420 

34,060 

15,230 

31,970 

15,190 

10,120 

18,200  j 

26,480 

173,200 


Run-off. 


Second-feet  j 
per  square 
mile.       j 


Depth  in 
inches. 


0.168  , 
.189 
.546 
.252  I 
.512  I 
.243 
.167  : 
.292  I 
.438 


0.194 
.211 
.630 
.281 
.590 
.280 
.186 
.337 
.489 


Note.— No  estimate  for  ice  period. 

SPEARFISH  CREEK  NEAR  SPEARFISH,  S.  DAK. 

Spearfish  Creek  rises  in  the  Black  Hills  in  western  Lawrence  County,  S.  Dak.,  and  flows 
northward  into  Redwater  River. 

The  gaging  station  was  established  March  30,  1904.  It  is  located  at  the  Chicago,  Bur- 
lington and  Quincy  Railroad  bridge  at  Bradley's  ranch,  1  mile  above  Spearfish,  S.  Dak.,  in 
the  SW.  l,sec.  14, T.  6  N.,  R.  2  E.  It  replaces  the  temporary  station  maintained  during  a 
part  of  1903  at  Toomey's  ranch,  6  miles  from  Spearfish,  and  was  placed  at  this  point  to  get 
above  the  ditches  which  take  water  from  Spearfish  Creek  in  the  town  of  Spearfish. 

The  channel  is  very  crooked  and  the  current  is  swift  and  full  of  rapids.  Both  banks  are 
low,  are  covered  with  trees  and  brush,  and  overflow  only  when  the  stream  freezes  and  the 
water  runs  over  the  ice.  The  bed  is  composed  of  coarse  gravel  and  cobblestones  and  is  not 
subject  to  much  change.  There  is  but  one  channel  at  all  stages.  Gage  heights  range  from 
0.8  foot  to  7  feet. 

Discharge  measurements  are  made  by  wading  at  the  gage.  In  high  water  they  can  be 
made  from  the  bridge  to  which  the  gage  is  attached. 

A  staff  gage,  which  was  read  during  1905  once  each  day  by  Bessie  L.  Bradley,  is  spiked  ver- 
tically to  a  pile  supporting  the  bridge  near  the  right  bank  on  the  lower  side.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  A  drift  bolt  driven  into  the  base  of  a  cotton  wood 
tree  on  the  right  bank,  50  feet  below  the  gage;  elevation,  4.02  feet  above  the  zero  of  thfl 
gage.    (2)  The  top  of  the  head  of  a  bolt  in  a  pile  in  the  first  bent  from  the  gage ;  the  boltj| 
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marked  by  a  spike  driven  through  a  flaw  in  the  washer;  elevation  above  the  zero  < 
gage,  6.25  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  ^ 
Supply  Paper  No.  130  of  the  U'.ited  States  Geological  Survey,  pages  175-177,  192. 

Discharge  measurements  ofSpearfish  Creek  near  Spearfish,  S.  Dak.,  in  1905. 


Date. 


April  6 

May  16.... 

June  13 

August  3 . . 
August  26 . 


Hydrographer 


H.  D.  Comstock 

do 

do 

....do 

SteVens  and  Comstock . 


Width. 


Feet. 
25 
44 
31 
32 
34 


Area  of 
section. 


Sq.ft. 
22 
54 
31 
30 
29 


Mean 
velocity. 

Ft.  per 
sec. 

3.26 
4.80 
4.16 
4.83 
3.72 


Oa 
heifi 


Feet. 
0.96 
1.85 
1.28 
1.24 
1.12 


ch 


St 


Daily  gage  height,  in  feet,  ofSpearfish  Creek  near  Spearfish,  S.  Dak. ,  for  1905. 


Day. 


1. 

2. 
.3. 

4. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12., 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


I 


Jan.  I  Feb. 


0.95 
.95 
.95 
.95 
.9 
.9 
.85 
.85 
.95 

1.05 

2.45 

2.45 

2.45 

2.9 

3.7 

3.35 

3.3 

3.2 

3.2 
.85 
.85 
.9 
.85 
.95 

1.0 
.85 
.85 


.65 

.85 


1.3 
1.5 
2.65 
3.05 
3.3 
3.15 
3.4 
3.1 
2.9 
2.0 
1.0 
1.0 
2.0 
3.75 
3.75 
3.75 
3.5 
3.5 
3.5 
3.4 
3.35 
2.85 
.85 
.85 
.85 
.85 
.85 
.  .85 


Mar. 

0.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 

.85 


.95 
.95 


Apr. 

0.95 
.95 
.95 


.95 

.95 

.95 

.95 

.95 

1.0 

1.0 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

1.0 

1.0 

1.05 

1.1 

1.15 

1.15 

1.15 

1.15 

1.15 


|May. 

I 

I     1.15 
I    1.3 

1.3 
I     1.3 

1.3 

1.3 
!  1.45 
I     1.7 

2.25 
1  2.45 
I     2.15 

1  2.0 

I  2.0 
1.95 

i  1.85 

'.  1. 75 

1  1.75 

1  1.75 

I     l75 
1.75 

|     1.75 

I     1.6 

I     1.5 

|  1.5 
1.45 
1.4 
1.4 
1.35 
1.35 
1.3 


June. 

1.25 

1.25 

1.25 

1.25 

1.35 

1.25 

1.25 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.35 

1.35 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.4 

1.4 

1.35 


July. 


1.3 

2,02 

2.5 

2.05 

1.75 

1.75 

1.65 

1.65 

1.55 

1.45 

1.45 

1.45 

1.4 

1.4 

1.3 

1.25 

1.25 

1.25 

1.25 

1.55 

1.45 

1.35 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 


Aug.     Sept. 


1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 


1.1 

1.05 

1.06 

1.05 

1.05 

1.05 

1.1 

1.1 

1.1 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 


Oct.      Nov. 


1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 


1.05 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.05 
1.05 
1.05 
1.05 
1.05  I. 
1.05  I 
1.05  . 
1.05  . 
1.05  I. 
1.05  . 
1.05  . 
1.05  '. 
1.05  . 
1.05!. 
1.05  L 
1.05  . 
1.05!- 
1.05  . 
LOS!. 
1.05  '. 
1.05  . 
1.05  . 
1.05  .. 


Note.— Ice  conditions  January  1  to  February  22,  inclusive 
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lotion  rating  table  for  Spearfish  Creek  near  Spearfish,  S.  Dak.,  from  February  28  to  Novem- 
ber SO, 1905. 


Gage 
height. 

Discharge. 

1     Gage 
1  height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

"•      Feet. 

8ec.-ft. 

1     Feet. 

8ec.-ft. 

Feet. 

8ec.-ft. 

Feet. 

Sec.-ft. 

i         0.90 

61 

■       1.40 

164 

1.80 

265 

2.20 

397 

<         1.00 

80 

1       1.50 

187 

1.90 

295 

2.30 

435 

S       1.10 

100 

1        1.60 

211 

2.00 

327 

2.40 

475 

1.20 

121 

1        1.70 

237 

2.10 

361 

2.50 

517 

1         1.30 

142 

i  . 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  eight  discharge  meaa- 
lements  rrade  during  1904-5,  and  is  not  well  defined. 

Estimated  monthly  discharge  of  Spearfish  Creek  near  Spearfish,  S.  Dak.,  for  1906 
•  [Drainage  area,  230  square  miles.] 


Month. 


February  23-28 . 

March 

April 

May 

Jone 

July 

August 

feptember 

October 

[   November 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean 


52 

70 

110 

496 

176 

517 

132 

100 

90 

90 


52 
52 
61 
110 
132 
132 
100 
90 
90 
80 


The  period . 


52.0 
53.7 
79.1 

231 

153 

185 

113 
91.3 
90.0 
88.0 


Run-off. 


6,460 


Note.— No  estimate  for  ice  period. 

REDVVATER  CANAL  AT  MINNESKLA,  S.  DAK. 

This  station  was  established  May  7,  1904.  It  i9  located  on  the  bridge  across  the  canal  in 
the  town  of  Minnesela,  4  miles  from  Belle  Fourche,  S.  Dak.,  in  sec.  24,  T.  8  N.,  R.  2  E. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  The  bed  is  composed 
of  soft  mud  covered  with  water  grass,  which  in  the  late  summer  lessens  the  flow  of  the  canal 
wosiderably.  There  is  but  one  channel  at  all  stages,  and  the  current  is  medium.  Water  is 
turned  off  the  canal  from  about  October  20  to  May  20,  and  observations  are  discontinued 
during  that  period.    Gage  heights  range  from  1 .5  to  3.5  feet. 

.  Discharge  measurements  are  made  from  the  bridge  to  which  the  gage  is  attached.  The 
titial  point  for  soundings  is  a  spike  in  the  bridge  over  the  edge  of  the  canal  at  the  right 
fonk,  downstream  side. 

The  gage,  which  was  read  twice  each  day  during  1905  by  Robert  II.  Mitchell,  is  a  vertical 
skff  fastened  to  the  bridge.  The  bench  mark  is  a  spike  in  a  tree  on  the  left  bank  about  100 
fort  from  the  gage;  elevation,  4.00  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data  is  contained  in  Water- 
Supply  Paper  No.  130  of  the  United  States  Geological  Survey,  pages  178-179. 
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Discharge  measurements  ofRedwater  canal  at  Minnesela,  S.  Dak. ,  for  1905. 


Date. 


Ilydrographer. 


! 

May  30 !  Il.D.  Comatoek. 

J  uno  0 do 

July  12 | do 

July  31 do 


Width. 


Area  of 
section. 


Feet.   | 
16  I 
16 
16 
16 


Sq.ft. 
25 


10  I 


Mean     I 
velocity. ' 

j 
Ft.  per 
rec.       | 

1.52 

1.94  ' 

1.117  I 

.10 


Gage 
height. 


Feet. 

2.51  ' 
2.96 
2.40  | 
1.60 


Dfa 
rhaq 


See, 


I 


o  Estimated. 
Daily  gage  height,  infect,  of  Red  water  canal  at  Minnesela,  S.  Dak.,  for  I9fln. 


Day.        ,  May.1  June.  July.   Aug. 'Sept.    Oct. 


Day. 


1 ' ',  2.5    i  2.1  3.0 

2 | '  2.65     2.05  3.0 

3 \  2.H    ■  2.0  3.0 

4 '  2.M    |  2.0  !    3.0 

5 |  2.8       2.0  3.0 

6 ' i  2.H       2.0  3.0 

7 [ !  2.K       2.0  3.2 

H :  2.H5     2.0  [    3.4 

9 '  2. «.«  ,  2.05  3. 4 

10 ,  3.0       2.45  '    3.4 

11 ' •  3.0       2.45  3.4 

12 | '  3.0    ,  2.5  3.4 

13 3.05     2.5  3.2 

14 3.2       2.5  3.0 

15 3.3     |  2.45  3.0 

10 ' 2.0     ,  2.5  3.0 


3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.  05 

2.0 


'  2.7 
,  2-" 
1  2.7 
'  2.7 

i  2'7 

i 2-7 

'  2.5 

j  2.5 


1.  lit 
2.0 
2.0 
2.0 
2.0 


2K.. 
20.. 
30. . 
31.. 


May.  June. 


July 


0.95 
1.0 

i  ,"3 
2.0 

! 2o 

2.0 
2.4 


.1  2.4    | 
.'  2.42  ! 


2  "i 
2.0 
2.0 


i  2*5 
2.2 

i  •-• 

1.9 

2.0 

2.5 

2.5 

2.25 

2.0 

2.0 

2.95 

1  3.1 

1  3.0 

!  3.0 


Arg. 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 


Sept. 


!  2.9    ; 

2.9 
1  2.95  | 
,2.9    : 
I  2.9 
j  2.75  | 

2.6 

2.6 
,2.7    | 

2.7 

2.7    ' 

2.7    ! 
1  2.7 

:    2.7 


I 
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Daily  discharge,  in  second-feet,  of  Redwater  canal  at  Minnesela,  S.  Dak.,  190^-5. 


Day. 

1904. 

1905. 

May.  1  June. 

July,  j  Aug. 

30  j       97 
35          97 

Sept.  |   Oct. 

24          29 
24  '        32 

May.  J  June. 

37 

46 

July. 

12 
0 
9 
9 

Aug. 

60 
60 
60 
60 
60 
60 
74 
89 
89 
89 
89 
89 
74 
60 
60 
55 
55 
55 
55 

Sept. 

55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
52 
48 
48 
48 
52 
48 
48 
39 
31 
31 
36 
36 
36 
36 
36 
36 

Oct. 

1 

1    67 

36 

2 

|        35 

36 

3 

9 

28          97  j        24          29 
44           97           29           26 

56 
56 

36 

4 

9 

36 

5 

'          9 

60  !        97 
64  |        97. 

29           26 
29           24 

51            9 
51  j          9 
51            9 
54  1          9 
62  1        10 
65          28 
65          28 
65  i        30 

36 

6 

1          9 

36 

1         9 

64  j        99          46  ,        24 

64            81  1         66  1         24 

26 

R 

1 

44  ,          9 

26 

9 

41             4  1        64  *        97  •        81           18    

26 

11 

12 

41  |          2  i        64          97 

47            0          64  !        97 

■47  '          0  |        64          97 

38  j          0           64  !        97 

46           16    

37         4 ; 

32    ' 

26 
26 
26 

13        

29   1 

68          30 

14 

IS 

16 

ar>         0 

41  '          0 

38|          0 
35            0 
41  '          2 
41  1        38 
41  '        47 
35  |        47 

67  1        44 

67  |        41 

i         74  '        47 
74  |        47 
81           30 

i         67  '        30 

67  1        30 

67  ,        30 

I        67  • 

'    i 

aily  discharge  i 

64  ;        97 
64          97 
64          81 
64  !        81 
60          81 
56  |        70 
50          59 

26    ! 

26    i 

40    " 

79 
87 
11 

30 
28 
30 
30 
16 
6 

7 

7 
7 

17 

IS 

19                      

34    

29    1 

1    .... 1 

0 
0 
0 
11 
11 
11 
28 
36 
33 
25 
25 
9 

4 
2 
2 

2D                

1 

6          55 

6           55 

9  j        55 

30          55 

30           55 

18  |        55 

9           55 

9           55 

.56           55 

67           55 

60           .55 

60  !        55 

o 

21                  

60 
74 
74 
67 
70 
67 
32 

.  59 
59 
59 
59 
70 
81 
81 

0    ! 

2 

22 

0 

1 

23       

5    | 

0 

24       

6    ' 

25                 

6    

26 

9   t 

27                   

9' 1 

28 

35          81 

10 

29 

30 

31                   

89 
89 
81 

77 
73 
73 

20    

32 
33 

9 
9 

Note.  -The  d 

l_    _ 

s  baaed  on  a  se 

ries  of  parallel 

1 
[•urves,  each  covering  a  short 

>eriod  of  time. 
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Estimated 

monthly  discharge  of  RedwaUr  canal 

at  Minnesela, 

S.  Dak.,  1904-5. 

Month. 

Discharge  In  second-feet.           ^     , 

...        *                                     !    ToU 

Maximum,  j  Minimum.      Mean,    i  *"**' 

May  &-31 

1904. 

81 
67 
80 
97 
81 
32 

i 

35  | 
0 

28 

»l 
0 

4| 

1 
52.0 

June 

21.4 

July 

60.3  ' 

August 

September 

October  1-11 

83.3  > 
24.3 
22.9  ' 

The  period . . . 

1 

1 

1905. 

! 

.     .. 

June 

87 
67 
89 
55 
36 

1 

31  1 

0  1 

i 

37.0 

July 

22.6 
63.0 
47.7 
18.0 

August 

September 

October  1-23 - - 

The  period... 

i 
i 

] 

1           ■ 

WHITE  RIVER  DRAINAGE  BASIN. 
WHITE  KIVEIt  AT  INTERIOR,  S.  DAK. 

White  River  rises  in  the  northwestern  part  of  Nebraska,  flows  northeastward,  then 
ward,  and  empties  into  the  Missouri  in  southeastern  Lyman  County,  S.  Dak.     The  gn 
part  of  its  course  lies  through  the  Bad  Lands,  which  consist  of  white-clay  cliffs  and  br 
bottoms.    There  is  little  timber  along  the  river  and  almost  no  land  under  cultivation, 
main  floods  occur  in  March,  May,  June,  and  July. 

The  gaging  station  was  established  June  24,  1904.     It  is  located  at  the  ford  about 
fourth  mile  northeast  of  Interior,  S.  Dak.,  in  T.  3  8.,  R.  18  E. 

The  channel  is  curved  for  a  taut  1,000  feet  above  and  500  feet  below  the  station, 
banks  are  high  and  clean  and  overflow  only  at  extreme  high  water.  The  bed  is  comi 
of  sund  and  gravel  and  is  shifting.  There  is  but  one  channel  at  all  stages  except  the 
lowest,  when  there  may  be  several  channels.  The  slope  at  the  station  Is  about  3  fee 
mile.  The  current  is  sluggish  at  low  water.  Gage  heights  range  from  1  foot  to  16 
The  stream  is  frozen  from  about  Decern  tar  20  to  March  10,  and  observations  are  dis 
tinned  during  that  period. 

Discharge  measurements  arc  made  by  wading  at  the  gage.    The  initial  point  for  sr 
ings  is  the  top  of  the  inclined  gage. 

The  gage  was  read  once  each  day  during  1905  by  George  L.  Johnson.  Original! 
inclined  gage  in  two  sections  was  attached  to  posts  set  in  the  bed  and  left  bank  o 
stream.  This  gage  and  tanch  mark  No.  1  were  destroyed  July  3,  1905.  Records 
referred  to  a  temporary  mark  until  August  31,  1905,  when  a  new  gage  was  established 
is  inclined,  consists  of  three  sections,  and  is  graduated  to  read  direct.  It  is  fastened 
post  driven  in  the  left  bank,  and  a  stump  to  a  post  driven  near,  both  about  200  feet  a 
the  old  gage,  and  to  a  post  driven  in  the  middle  of  the  channel.  Bench  mark  No.  1 
spike  driven  in  a  blaze  on  a  tree  50  feet  atave  the  old  gage  on  the  left  bank;  elevation, 
feet  atave  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  60-penny  spike  in  a  30-iuch 
blazed,  100  feet  northeast  of  the  new  high-water  gage;  elevation,  14.83  feet  above  the 
of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  W 
Supply  Paper  No.  130  of  the  United  States  Geological  Survey,  pages  181-183. 


WHITE    RIVER   DRAINAGE    BASIN. 
Discharge  measurements  of  White  River  at  Interior,  8.  Dak.,  in  1906.' 


I 


Hydrographer. 


H.  P.Comstock. 

do 

do 


I 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gago 
height. 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

112 

60 

1.47 

1.80 

133 

214 

2.24 

3.08 

105 

59 

1.49 

2.03 

167 


Dia- 
charge. 


Sec.-ft. 
88 
479 


Daily  gage  height,  in  feet,  of  White  River  at  Interior,  S.  Dale.,  for  1906. 
Day. 


Mar.       Apr. 


2.8 
2.7    i 
2.7    ! 
2.65  | 
2.65  i 
2.7    j 
2.7    | 
2.9    | 
2.95  I 
2.9    ' 
2.95 
2.2 
2.1 


3.0 

4.1 

4.9 

3.0 

2.5 

2.4 

2.2 

2.25 

2.2 

2.2 

2.2 

2.0 

2.6 

2.6 

3.5 

3.5 

3.0 

2.8 

2.6 

2.5 

2.4 

2.4 

2.3 

2.0 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 


May. 

1.9 
2.5 
4.2 
7.5 
6.5 
6.3 
4.8 
3.4 
2.9 
2.8 
2.5 
2.4 
2.3 
2.1 
2.1 
2.0 
1.9 
1.9 
1.8 
1.8 
1.8 
1.7 
1.9 
1.8 
1.9 
1.9 
1.9 
1.9 
5.6 
3.3 
3.0 


June. 


July.   |   Aug. 


Sept. 


2.8 
5.5 
5.3 
4.2 
2.0 
1.8 
1.8 
1.9 
1.8 
1.65 
1.6 
1.8 
1.6 
1.9 
2.3 
3.0 
4.2 
16.0 
6.0 
6.0 
5.2 
5.0 
4.7 
4.5 
4.3 
4.2 
3.0 
3.45 
4.05 
3.95 


3.75 
9.2 
13.5 


4.95 

4.65 

4.35 

5.0 

4.95 

4.25 

3.85 

3.05 

2.95 

2.75 

2.45 

2.35 

4.05 

2.95 

5.05 

3.35 

3.15 

2.85 

2.75 

2.65 

4.25 


5.05 

4.35 

4.05 

3.35 

3.05 

2.85 

2.35 

2.25 

2.25 

2.15 

5.2 

5.15 

4.35 

4.45 

4.1 

3.95 

3.85 

3.65 

3.35 

3.05 

2.65 

2.45 

2.25 

2.25 

2.15 

2.15 

2.15 

2. 15 

2. 15 

2.15 


2.05 

1.95 

1.95 

2.3 

2.25 

2.15 

1.95 

1.85 

1.85 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.7 

1.7 


Oct. 


1.8 

1.8 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.95 

1.95 

1.95 

2.0 

2.0 

2.0. 

1.95 

1.9 

2.0 

2.3 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.2 

2.2 

2.2 

2.1 


Nov. 


2.1 
2.5 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2. 0 
2.0 
2.1 
«>  •> 


-Water  over  top  of  gage  July  4-7  and  July  29  to  August  1. 


NIOBRARA   RIVER    DRAINAGE   BASIN. 

DESCRIPTION  OF  BASIX. 

are.  River  rises  in  the  mountains  of  eastern  Wyoming,  flows  eastward  throug\\  the 
l  portion  of  Nebraska,  and  empties  into  the  Missouri  in  Knox  County  at  the*  city 
rara.  Its  drainage  basin  is  narrow  in  the  upper  portion,  but  broadens  con*^der- 
lt  the  mouth;  it  comprises  about  9,012  square  miles. 

ighout  the  middle  portion  of  its  course  the  river  runs  in  a  de^p  ranvon,  varyix\g  *n 
om  100  to  300  feet.     Beyond  the  canyon  are  high,  rolling,  ^  »      «eUl,D,ea  ^*^^eVV 
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table-lands,  traversal  here  and  thorp  by  deep  canyons  cut  by  the  numerous  tributaries  of 
(ho  river.  I^arge  arras  of  rolling  sand  hills  ltorder  these  table-lands  in  portions  of  Sheridan, 
Cherry,  Brown.  Ruck,  and  Holt  counties.  Formerly  these  sand  hill:*  were  very  shifting, 
but  within  recent  years  they  have  become-  overgrown  with  a  comparatively  luxuriant 
growth  of  grasses  which  serves  to  render  them  more  permanent. 

The  soil  throughout  the  region  is  generally  sandy,  and  there  is  little  or  no  timber  except 
for  a  few  pines  on  the  bluffs  of  the  canyons  of  the  main  stream  and  its  tributaries.  Lying 
generally  in  an  east -west  direction  l>etween  the  sand  hilh  are  extensive  hay  flats,  and  on 
the  firmer  soils  considerable  fanning  is  done,  for  though  the  annual  rainfall  is  small,  molt 
of  it  occurs  during  t  he  growing  months,  and  comparatively  large  quantities  of  corn,  wheat, 
melons,  etc.,  an1  produced.  By  far  the  greater  part  of  the  drainage  area  of  the  stream,  how- 
ever, is  given  over  to  range  land  for  cattle.  The  Niobrara  Forest  Reserve,  which  lie*  between 
Niobrara  and  Snake  rivers,  consists  almost  wholly  of  sand  hills,  except  along  the  borders. 

Precipitation  within  the  basin  varies  from  15  to  18  inches  in  the  upper  portion,  from  18 
to  21  inches  in  the  middle  portion,  and  from  21  to  24  inches  in  the  lower  portion.  Evap- 
oration is  f>,5, and  4}  feet  in  the  upper, middle,  and  lower  portions,  respectively.  Sixty- 
nine  per  cent  of  the  precipitation  falls  during  April,  May,  June,  July,  and  August* and  about 
one-half  of  the  remainder  is  snowfall. 

The  river  is  not  subject  to  periodic  rises  of  any  extent,  owing  to  the  fact  that  the  sand 
hills  which  form  so  large  a  portion  of  its  drainage  area  act  as  storage  reservoirs  for  the  rain 
and  suow,  which  are  afterwards  fed  to  the  stream  in  the  form  of  spring  water,  thus  equal- 
izing the  flow  and  making  the  constancy  of  the  discharge  almost  phenomenal. 

In  the  southern  part  of  Cherry  County  an1  numerous  small  lakes  which  form  the  head- 
waters of  tributaries.  These  lakes  are  subject  to  slight  periodic  rises  which  lag  consider- 
ably lie-hind  the  ]>eriods  of  greatest  rainfall,  and  on  one  of  them'  Red  Deer  Lake,  a  gaging 
station  was  established  in  order  that  this  characteristic-  might  be  studied. 

The  principal  tributaries  are  Verdigris.  Kcya  Paha,  and  Snake  rivers,  and  Minnechaduza 
Creek.  The  drainage  area  of  the  Snake  is  similar  in  nearly  all  respects  to  that  of  the  western 
part  of  the  Niobrara. 

The  water  resources  of  the  Niobrara  are  at  present  almost  wholly  undeveloped,  irriga- 
tion lieing  limited  to  the  low,  narrow  flood  plain <  in  the  Uittomsof  the  canyons.  On  Minne- 
ehaduza  Creek,  at  Valentine,  an  artificial  lake  has  liecn  formed  by  a  dam,  and  a  power  plant 
has  lieeii  installed  for  lighting  and  for  furnishing  the  city  with  water.  On  the  lower  portion 
of  the  Niobrara  a  numlicr  of  mills  are  in  operation,  receiving  their  power  from  small  tribu- 
taries. On  Sna've  Kiver  |x>ssibilities  for  power  development  are  phenomenal,  but  long 
dan-mission  lines  wnuh1  U-  required  to  make  it  of  practical  value. 

Detailed  information  in  regard  to  this  drainage  basin  is  contained  in  the  following  reports: 

A  pvonnaissaiue  of  Niobrara  ttivir  aixi  its  tributaries,  by  J.  C.  Stevens:  Third  Ann.  Kept.  V.  S. 
Keel.  Servae  iM  ed.».  VM\  pp.  :«*et  sm|. 

Preliminary  report  on  the  neology  ami  water  resource*  of  Nebraska  west  of  the  103d  meridian,  by 
N.  II.  Parton:  Nineteenth  Ann.  Kept.  V.  S.  Cenl.  Surv»-\ .  pt.  I.  1NJW.  pp.  710  et  acq. 

MOKHAK.Y  III  V  Kit  NKAK  VALKNTINE,  XKlilt. 

This  station  was  established  July  22,  IN1.)?,  and  was  known  as  the  Fort  Niobrara  station. 
June  2f>.  1<M)1 .  it  was  moved  aUiut  tt  miles  farther  upstream  to  the  Borman  Bridge,  in  sec. 
I,  T.  31.  K.  2S.  about  3  miles  southeast  of  the  town  of  Valentine. 

At  the  gaging  station  the  stream  lies  on  an  easy  curve.  The  banks  are  heavily  wooded 
and  high  and  an'  not  liable  to  overflow.  The  l>ed  is  composed  of  cobblestones  and  sand, 
which  at  times  of  high  water  scours  out.  leaving  the  rocks  comparatively  bare.  The  shift- 
ing of  the  sand  renders  the  development  of  a  good  rating  curve  a  difficult  matter,  and  the 
method  of  applying  a  rating  table  indirectly  has  lieeii  largely  used.  There  are  no  natural 
obMrui'tiotis  in  the  stream  and  the  current  is  always  swift.  The  range  of  gage  heights 
seldom  exceeds  2  feet  except  in  the  case  of  a  "cloudburst,"  when  the  very  lowest  bottom 
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been  flooded  for  a  few  hours.    The  river  seldom  freezes  completely  over,  and 
M  and  1905  records  of  gage  heights  were  obtained  throughout  the  winter. 
ge  measurements  are  made  from  a  single- ^pan  steel  bridge.     The  initial  point 
ings  is  the  zero  mark  on  the  upstream  hand  rail  in  line  with  the  west  face  of  the 

ge,  which  is  observed  by  John  Borman,  is  of  the  wire  and  weight  type,  and  is 
bout  1,000  feet  upstream  from  the  bridge  on  the  left  bank.  The  length  of  the 
GO  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  The  head  of  a  nail 
the  stump  of  a  boxelder  tree — one  of  a  clump  of  four — just  east  of  Mr.  Borman's 
ovation  above  the  zero  of  the  gage,  17.26  feet.  (2)  A  2  by  6  inch  pine  head  block, 
the  gate  of  Borman's  fence  rests  when  closed;  elevation  above  the  zero  of  the  gage, 
t.  As  a  check,  the  elevation  of  the  water  surface  at  the  time  of  making  the 
nents  is  referred  to  the  bottom  of  the  upstream  end  of  the  second  floor  beam  from 
>f  the  bridge  on  the  left  bank. 

ation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
tates  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

ion :  Ann  20.  iv,  p  255;  V.  S  66,  p  25;  84,  p  18;  99,  p  46;  130,  pp  183-184. 

$e:  Ann  18,  iv,  p  193;  20.  iv.  pp  255,  301;  W  S  66,  p  25;  84,  p  18:  99,  p  46;  130,  p  184. 

?r,  daily    Yv  S  130,  p  185. 

re,  monthly:  WS  84,  p  20;  S9.  p  48:  130,  p  186. 

£hts:  WS  66.  p  25;  84,  p  19;  99,  p  47;  130,  p  184. 

ables:  WS  84,  p  19;  99,  p  47.  • 

Discharge  measurements  of  Niobrara  River  near  Valentine,  Nebr.y  in  1905. 


Hydrographer. 


I  E.  L.  Thomas. 

H.C.Gardner. 

] do 

'  G.  W.  Bates.. 

II.  C.  Gardner. 

i | do 

15..     G.  W.  Bates... 
27...! do 


Width. 


Feet. 
117 
120 
120 
120 
105 
120 
115 
110 


Area  of  j     Mean 


section. 


Gage 
velocity.  I  height. 


1      Dis- 
l  charge. 


Sq.ft. 
220  , 
253  1 
227  j 


203 
204 
228 
207 
208 


Ft.  per 
sec. 

4.13 

4.51 

4.89 

4.06 

4.78 

3.65 

4.28 

4.53 


Feet. 
1.64 
1.85 
1.80 
1.50 
1.65 
1.55 
1.65 
1.75 


Sec.-ft. 
910 
1,142 
1,111 

818 
978 
834 
886 
940 
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Daily  gage  height,  in  feet,  of  Niobrara  River  near  Valentine,  Nebr.,for  1905. 


Day.  j  Jan.  I   Feb. 


1.. 

2.. 

3.. 

4.. 

5.. 

ft.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


2.15 

1.9 

2.15 

2.03 

2.05 

2.02 

2.0 

2.03 

1.9 

2.07 

2.45 

3.2 

3.6 

3.15 

3.9 

3.85 

3.15 

3.2 

2.77 

2.5 

2.2 

2.38 

2.33 

2.45 

2.83  I 

2.25  | 

2.33  | 

2.57 


Mar.  >  Apr. 


2.85  i. 
1.9  ,. 
2.0      . 


2.78 
2.8 
3.35 
3.6 
3.77 
3.9 
3.85 
3.7 
3.6 
3.67 
3.95  ' 
4.0 
3.9 
3.9 
3.65 
3.6 
3.35 
3.55 
3.38 
3.16 
3.1 
3.18 
2.85 
2.74 
2.6 
3.0 
2.7 
2.48 
I 


2.3  ! 
2.15  ' 
2.0  | 
1.78  I 
1.75  | 
1.8  | 
1.78  | 
1.75  | 
1.7  | 
LM 
1.62 

1.6  ! 

1.64  ! 

1.60  | 
1.63  I 

1.67  | 
1.66  | 
1.73  | 

1.7  | 

1.62  I 
1.65 

1.63  | 

1.68  ! 

1.05  i 

1.6  I 
1.62  I 
1.75  | 

1.65  | 
1.58  , 

1.61  I 


1.65 

1.8 

1.78 

1.8 

1.71 

1.65 

1.6 

1.62 

1.6 

1.82 

1.68 

1.57 

1.55 

1.62 

1.7 

1.66 

1.65 

1.6 

1.57 

1.55 

1.53 

1.54 

1.53 

1.67 

1.68 

1.73 

1.6 

1.6 

1.55 

1.5 


May. 

1.53 

1.55 

1.62 

2.03 

1.8 

1.75 

1.68 

1.65 

1.6 

1.63 

1.7 

1.63 

1.55 

1.64 

1.6 

1.65 

1.53 

1.6 

1.53 

1.52 

1.52 

1.53 

1.5 

1.48 

1.52 

1.53 

1.78 

1.65 

2.2 

1.95 

1.85 


June. 

July. 

1.76 

1.76 

1.75 

a  15 

1.86 

2.8 

1.68 

2  4 

1.65 

2.32 

1.5 

2.15 

1.48 

2.05 

1.5 

1.82 

1.55 

1.93 

1.75 

1.85 

1.7 

1.8 

1.55 

1.68 

1.58 

1.65 

1.56 

1.6 

1.55 

1.62 

1.6 

1.65 

1.57 

1.68 

1.93 

1.57 

1.75 

2.48 

1.95 

2.15 

1.6 

1.95 

1.77 

1.76 

1.63 

1.75 

1.78 

1.6 

2.04 

1.73 

1.8 

1.62 

2.5 

1.6 

Aug. 


1.95 
1.72 
1.85 


1.6 
1  61 
1.87 
1.8 


1.88 

1.83 

1.75 

1.7 

1.67 

1.68 

1.65 

1.67 

1.66 

1.58 

1.55 

1.55 

1.58 

1.72 

1.64 

1.6 

1.55 

1.53 

1.51 

1.48 

1.5 

1.53 

1.5 

1.5 

1.45 

1.42 

1.45 

1.43 

1.49 

1.45 

1.48 


Sept. 

1.48 
1.5 
1.45 
1.44 

1.48  | 
145 

1.49  I 
1.53  j 
1.55  ' 
1.5    j 
1.47, 
1.45  ' 
1.42  | 
15    | 
1.49  | 
1.52  ! 
1.47 
1.55 
1.48 
1.45 
1.45 
1.47 
1.5 
1,45 
1.42 
1.5 
1.52 
1.45 
1.5 
1.47 


Oct.  !  Nov.  |  Ifc 

;  I 


I 


I 


1.45 

1.47 

1.45> 

1.5 

1.52 

1.49 

1.55 

1.57 

1.53 

1.45 

1.44 

1.45 

1.5 

1.55  | 

1.48 

1.48  | 

1.49 

1.55  I 

1.5    | 

1.52  ' 
1.5    ! 

1.48  | 

1.49  ' 

1.5    | 
1.5 

1.53  | 

1.54  | 
1.58  ' 

1.56 

1.59 


1.57 

1.6 

1.56 

1.59 

1.62 

1.57 

1.59 

1.61 

1.59 

1.58. 

1.61  ; 

1.6 

1.59  | 

1.63 

1.64  i 
1.6 
1.63, 

1.65  i 
1.65 

1.66  , 
1.67 
1.7 

1.72  ! 
1.74 

1.73  I 
1.7  ' 
1.75  , 
1.77  ! 
L56  ' 
1.35 
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oily  discharge,  in  second-feet,  of  Niobrara  River  near  Valentine,  Nebr.,for  1905. 
Day. 


Mar.    ;    Apr.    j  May. 


June.     July.       Aug.       Sept.       Oct.    i   Nov. 


1,070  i 
1,150  ! 
1,120 
1,070 
095 
910  : 


910  ' 

860 

895 

950 

935 

1,035 
990 
880 
915 
890 
985 
955 
910 
845 
870 

1,055 
910 
820 
855 


905  , 
1,125 
1,095  ' 
1,125  I 
985  ' 
900  | 
835  I 
860  ' 
835 
1,150 
935 
795 
775 
855 
960 
905 
890 
825 
790  | 
770  I 
745  j 
755  ! 
745 
910 
925  I 
995  ' 
fflO 
820  j 
760 

710  : 


740 

760 

835 

1,480 

1,090 

1,015 

•    910 

870 

810 

845 

935 

845 

750 

855 

805 

865 

730 

700 

725 

715 

715 

725 

695 

675 

710 

720 

1,035 

855 

1,740 

1,310 

1,140 


1,005  ! 

990 
1,160  ' 


695  ' 

680 

700 

750 

1,005 

935 

750 

785  ! 

705  j 

755  j 

815  ! 

780 

1,310 

1,020 

1,345 

820 

1,055 

860 

1,075 

1,515 

1,110 

2,300 

1,365 

990 

1,200 


I 


I 

1,065 
3,420 
2,845  I 
2,165 
2,044  ' 
1,755  I 
1,600  ! 
1,210  I 
1,400 
1,280  I 
1,200  | 
1,020  ! 
980  ' 
915  , 
950 
1,000 
1,055 

900  '' 
2,420 
1,855  I 
1,515  | 
1,190 
1,170  I 
940  | 
1,135 
965  | 
935  I 
935 
1,005  | 
1,305  I 
1,240 


1,375 

1,270 

1,150 

1,070 

1,025 

1,040 

990 

1,015 

1,005 

990 

850 

850 

885 

1,085 

930 


760 

785| 

730 

720  I 

760  . 

730  ' 

770 

815 

840 

780 

750 

730 

700 

780  | 


725 

705  | 

725  j 


! 


770 


905 

805' 

845 

750  1 

820 

840 

795 

760  ' 

765 

725  , 

785 

725 

820 

750 

785 

780  | 

785 

725 

730 

700 

700 

780  i 

730 

800, 

710 

725 

770 

780 

730 

745 

780  ; 

800 

765 

835 

855 

810 

725 

715 

725 

775 

834 

750 

750 

760 

825 

765 

785 

760 

740 

750 

755 

755 

785 

795 

840 

815 

845 


820 
855 
805 
835 
870 
810 
830 
850 
825 
815 
845 
830 
815 
865 
880 
825 
860 
*  880 
880 
890 
900 
940 
965 
995 
980 
935 
1,005 
1,030 
760 
575 


. — The  daily  discharge  was  obtained  by  the  indirect  method.  Owing  to  the  uncertainty  of  ice 
>ns  and  lack  of  high-water  measurements  no  estimate  was  made  January  1  to  March  4  nor  Dc- 
1-31. 

Estimated  monthly  discharge  of  Niobrara  Rhvr  near  Valentine,  Nebr.,for  1005. 
[Drainage  area,  6,070  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. 


5-31. 


ber. 

r 

ber. 


1,150 
1,150 
1,740 
2,300 
3,420 
1,375 
840 
855 
1,030 


Minimum.  '    Mean 


820 

710 

675 

680  ' 

900  l- 

700 

700 

705 

575 


Hun-olT. 
Second-feet !  , 


he  period. 


IBR  172-06 12 
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RED  DEKK  LAKE  NEAR  WOODLAKE,  NEBR. 

This  station  was  established  August  12,  1904.  Hie  lake  is  located  in  sees.  16, 17,20, 
and  21,  T.  30  X.,  R.  27  \V.,  about  16  miles  south  of  Woodlake  post-office  and  about  30 
niiles  south  of  Valentino,  Ncbr.,  and  is  representative  of  the  numerous  lakes  of  this  regno. 
The  station  was  established  for  the  purpose  of  determining  the  cause  and  amount  of  the 
periodic  rise  of  these  lakes,  which,  according  to  local  authorities,  is  often  several  feet,  begin- 
ning in  April  or  May. 

The  lake  covers  alxmt  1  square  mile  of  surface  and  is  merely  a  valley  or  flat  in  the  alii 
hills,  filled  with  water.  The  depth  varies  from  1  foot  to  15  feet,  the  average  being  pflk» 
ably  alxmt  8  feet.  The  bed  is  entirely  of  sand,  and  the  margin  is  thickly  grown  *Hk 
rushes,  etc. 

The  gage  was  olwerved  by  J.  S.  Brosius.     It  consists  of  a  staff  fastened  to  a  post  at  tb* 
end  of  the  l*>at  landing  200  yards  south  of  Cochran's  ranch  house  near  the  east  end  of  tb* 
lake.    The  bench  mark  is  a  group  of  three  spikes  driven  horizontally  near  the  base  of  * 
cottonwood  tree  12  inches  in  diameter,  located  40  feet  south  and  20  feet  east  of  the  south* 
west  corner  post  of  the  large  windmill  tower  just  west  of  Cochran's  house;  elevation  abovt? 
the  zero  of  the  gage,  9.61  feet. 

The  station  was  discontinued  Octol>er  31,  1905. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  of  the  United  States  Geological  Survey  No.  130,  pages  186-187. 

Daily  gay*'  height,  in  feet,  of  Red  Deer  Ijokt  near  Woodlake,  Ncbr.,  for  1906. 
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discharge  measurements  made  in  Niobrara  River  drainage  basin,  Nebraska, 
in  1905. 


\ 

1                     Stream. 

Locality. 

Area  of 
section. 

Mean 
veloc- 
ity. 

Dis- 
charge. 

1 

South  Fork  of  Eagle  Creek  . . 
North  Fork  of  Ea*le  Creek  . . 
Beaver  Creek 

Sec.  9,  T.30N..R.  13  W 

8ec.  26.  T.  31  N.,  R.  13  W 

Sec.  19,  T.  32  N.,  R.  16  W 

Sq.ft. 
15 
4.3 
18 

Ft.  per 
tec. 

1.66 
1.88 
1.12 

Sec.-ft. 
25 
8.1 
20 

Keya  Paha  River 

58            2.34 

136 

1 

PLATTE  RIVER  DRAINAGE  BASIN. 
GENERAL  FEATURES. 

only  with  regard  to  the  extent  of  area  drained,  the  Platte  is  the  most  impor- 
y  of  the  Missouri.  It  is  formed  by  two  forks,  North  Platte  and  South  Platte, 
spectively,  in  northern  and  in  central  Colorado  and  unite  a  little  southwest 
of  Nebraska.  Its  entire  drainage  basin  comprises  about  90,000  square  miles, 
ound  numbers  36,000  square  miles  belong  to  the  North  Platte  and  24,000  to 
itte.    The  lower  course  of  the  river  is  fairly  well  settled,  but  farther  west  the 

more  scattered. 

lience  the  description  of  the  basin  is  divided,  and  the  North  Platte,  South 
Matte  River  proper  are  considered  separately. 

NORTH  PLATTE  RIVER. 

DESCRIPTION  OF  BASIN. 

of  the  North  Platte  is  in  North  Park,  Colorado,  or  rather  in  the  mountains 
to  elevations  from  4,000  to  5,000  feet  above  its  general  level,  hem  it  in  on  all 
the  steep  slopes  of  these  mountains  numerous  small  streams  descend,  unite 
rge  creeks,  and  flow  outward  to  the  center  of  the  basin.    The  two  which  may 
rra  the  real  head  of  the  North  Platte  are  Grizzly  and  Little  Grizzly  creeks, 
le  park  the  river  is  joined  by  four  large  tributaries,  Roaring  Fork  and  North 
e  west  and  Michigan  and  Canadian  creeks  from  the  cast.     Leaving  the  park, 
kes  a. bold  curve  northward  into  Wyoming,  but  near  Caspar,  on  the  north 
'aspar  Range,  it  turns  abruptly  to  the  east  and  southeast,  maintaining  the 
to  its  point  of  junction  with  the  South  Platte  in  central  Nebraska. 
»rth  Park  the  topographic  features  are  diversified,  including  every  degree  of 
wn  the  snow-capped  peaks  of  the  Park  and  Medicine  Bow  ranges  to  the  level 
along  the  lower  portion  of  the  stream.     Dense  forests  occur  in  the  mountain 
paviest  being  those  on  the  east  slope  of  the  Park  and  the  west  slope  of  the 
v  ranges.     At  an  elevation  of  8,500  feet  above  sea  level  the  forests  give  way 
prairie  country,  which,  with  the  exception  of  the  dense  growth  of  willows 
sr  bottoms,  is  entirely  free  from  forests  of  any  description.     The  soil,  composed 
f  gravelly  and  sandy  loam  on  the  mesas  and  of  sandy  and  black  loam  along 
toms,  is  in  general  fertile,  but  climatic  conditions  are  such  that  the  agricu\- 
s  are  limited  to  wild  hay,  roots,  and  a  few  of  the  hardier  grains, 
hward  course  through  Wyoming  the  stream  receives  many  tributaries,  the 
e  on  the  east  contributing  its  drainage  through  Douglas,  French,  and  HrusU 
the  northeast  slope  of  the  Sierra  Madre  is  drained  by  Beaver,  Big  C0^",  »,i\d 
i  and  Grand  Encampment  River.    Medicine  Bow  and  $weetwater  riv^x^  ftte 
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added  to  the  North  Platte  between  Saratoga  and  Caspar,  beyond  which  the  only  impor- 
tant tributary  is  the  Laramie,  which  enters  at  old  Fort  Laramie. 

The  greater  part  of  the  region  below  Saratoga  is  a  rolling,  undulating  prairie.  The  m|; 
throughout  Wyoming  is  a  sandy  loam  of  sufficient  depth  to  produce  meadows  of  rka\] 
grasses,  even  up  to  elevations  of  7,000  feet.  At  lower  elevations  the  soil  becomes 
friable  and  deeper. 

Throughout  its  course  in  western  Nebraska  the  valley  of  the  North  Platte  is  10  to 
miles  wide.  The  present  floor,  consisting  of  sediments  deposited  in  a  former  grettarj 
valley,  is  bordered  by  terraces  and  table-lands  scarred  by  numerous  tributaries  ani 
arroyos.     The  stream  is  broad. and  shallow,  with  a  flood  plain  from  1  mile  to  4  miles  wife 

The  character  of  the  river  bed  at  the  Big  Bend  and  at  the  Seminole  Mountains,  in  Wj* 
ming,  seems  to  indicate  a  considerable  underflow.  A  part  of  this  is  collected  at  the  Bj 
Bend,  and  probably  the  entire  amount  is  brought  to  the  surface  as  the  river  passes  thi 
the  Seminole  Range.  In  its  lower  course  the  bed  of  the  stream  is  of  fine  quickaual 
underlain  at  a  depth  of  from  15  to  20  feet  by  a  hard  layer  which  seems  to  be  clay. 

Agricultural  efforts  in  the  basin  of  the  North  Platte  have  been  largely  confined  to 
valleys  of  the  tributaries.  No  important  work  has  been  undertaken  except  on  the  LaimM 
and  this  on  the  plains  before  that  stream  has  passed  through  the  Laramie  Mountains.; 
received  the  drainage  of  their  eastern  slope.  On  tributaries  of  the  North  Platte,  boweiM 
the  available  lands  are  all  occupied  over  the  entire  basin. 

The  stream  is  subject  to  periodic  floods,  which  reach  their  maximum  at  the 
some  time  during  the  latter  part  of  June  and  are  caused  by  the  melting  snow  on  the  Ida} 
ranges  in  which  the  headwater  streams  rise.    The  river  runs  lowest  in  winter,  when  it 
freezes  thickly.     High  water  prevails  from  the  middle  of  April  to  the  middle  of  July, 
when  the  river  runs  bank  full. 

In  the  mountain  districts  the  precipitation,  which  is  mostly  in  the  form  of  snow  during 
the  winter  and  spring  months,  varies  from  7  to  15  inches,  the  average  being  about  11  incta. 
Throughout  the  lower  portion  of  the  basin  the  precipitation  is  from  15  to  18  inches  ani 
the  evaporation  from  water  surface  is  from  5  to  6  feet 

Information  in  regard  to  the  basin  is  contained  in  the  Annual  Reports  of  the  Reclaim* 
tion  Service  and  in  the  Annual  Reports  of  the  United  States  Geological  Survey,  as  follow: 
Thirteenth,  pt.  3,  pp.  78-82;  Nineteenth,  pt.  4,  pp.  304-306,  772-774;  Twenty-*ecoo4 
pt.  4,  pp.  310-311. 

GRIZZLY  CREEK  AT  HEBRON,  COLO. 

Grizzly  Creek  rises  on  the  northern  slope  of  the  Continental  Divide  in  North  Paifc, 
Colorado,  flows  northward,  and  unites  with  Little  Grizzly  Creek  to  form  the  North  Piatt* 
Its  principal  tributaries  are  Colorado,  Arapahoe,  and  Buffalo  creeks. 

The  gaging  station  was  established  May  13,  1904.  It  is  located  at  the  highway  brid|p 
at  Hebron,  Colo.,  about  2  miles  above  the  junction  with  Little  Grizzly  Creek  and  10  mikl 
from  Walden.  Colo.,  in  sec.  29,  T.  8  N.,  R.  80  W. 

The  channel  is  straight  for  about  50  feet  above  and  below  the  station.  The  banks 
almut  3  feet  high  and  neither  is  liable  to  overflow.  The  current  is  at  a  right  angle  tf 
the  gaging  section  and  is  uniform  and  medium  at  all  stages.  The  bed  of  the  stream  ■ 
composed  of  gravel,  with  cobblestones  and  mud  on  the  left  side.  There  is  but  one  chanflj 
at  all  stages.  Gage  heights  have  a  range  of  about  3  feet.  The  stream  is  frozen 
during  the  greater  part  of  the  winter  season,  making  gage  readings  impossible. 

At  very  high  stages  discharge  measurements  are  made  from  the  downstream  side  of  tal 
two-span  bridge  to  which  the  gage  is  attached.     The  initial  point  for  soundings  is  tto 
face  of  the  left  abutment  at  the  zero  marked  on  the  hand  rail.     At  low  and  oi 
stages  discharge  measurements  are  made  by  wading 

The  gage,  which  is  read  once  each  day  by  Jami 
from  2  to  9.5  feet  spiked  to  the  left  downsti 
2-foot  mark  rests  on  the  bed  of  the  stream.     Tl 
(1)  A  30-penny  nail  driven  vertically  into  * 
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abutment  of  the  bridge;  elevation,  9.76  feet  above  the  zero  of  the  gage.  (2)  A 
iron  bench-mark  post  4  feet  east  of  the  fence  on  the  west  side  of  the  road,  60 
of  the  river  bank;  elevation,  8.82  feet  above  the  zero  of  the  gage.  The  eleva- 
j  sea  level  is  approximately  8,100  feet. 

ption  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
per  No.  131  of  the  United  States  Geological  Survey,  pages  53-55. 

Discharge  measurements  of  Grizzly  Creek  at  Hebron,  Colo.,  in  1905. 


Hydrographer. 


W.  A.  Lamb. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

54 

173 

53 

70 

30 

29 

17 

8.8 

15 

5.8 

8 

1.7 

9 

2.5 

Mean 
velocity. 

Gage 
height. 

Ft.  per 
sec. 

Feel. 

1.73 

5.70 

2.71 

2.28 

4.30 

1.28 

3.62 

.86 

3.50 

.29 

3.26 

.84 

3.40 

Dis- 
charge. 


Sec.-fl. 

299 

200 

(•6 

11 

5 

.5 

2.1 


easurements  made  at  different  sections. 
Daily  gage  height,  in  feet,  of  Grizzly  Creek  at  Hebron,  Colo.,  for  1905. 


Day. 


4. 2  , 
4.25 
4.68 
4.38 

4.3  I 
4.32 
4.3  , 
4.2 
4.2s 
4.5 

5.  55 
5.  12 
1.8 
5.15 


5.35  | 
5.65  I 
5.  55  ' 
5.3  i 
5.02  i 
4.95 

4.7  I 
4.45  | 
5.95  , 
5. 25 
4. 9  i 
4.5 
4.55  I 
4.9 

4.8  ' 
5. 12 
5.52 
5.  35 
5.  65  , 
5.35  ' 


une. 

July. 

Aug. 

Sept. 

Oct. 

5.55 

3.9 

3.5 

3.3 

3.3 

5.7 

3.9 

3.55  | 

3.3 

3.2 

5.75 

3.9* 

3.6    j 

3.4'i 

3.45 

5.  Ss 

3.98 

3.  58 

3.45 

.145 

5.9 

.198 

3.6 

3.  45 

3.  45 

5.  92 

3.9 

3.  55 

3.  45 

3.  45 

5.  .  5 

4.0 

3.  55 

3.  45 

3.  45 

5.  55 

4.1 

3.  5 

3.  45 

3.  45 

5.  95  I 
5..S2  I 


5.  6 
5.68 
5.  45 
5.05  , 
5  0 
5.1 

5.0  I 
4.95 
4.85 
4.  45  I 

4 -as 

4.2 
4.05 
3.95 
3.9 


4.  J* 
4.  15 
4. 22 
4.4S, 
4.5 
4.4 
4.3S 
4.45 
4.  45 
4.  25 
3.K51 
3.5 
3.5 
3.  48 
3.  4S 
3.  4N 
3.5 
3.4 
3.  45  , 
3.  5 
3.5  j 
3.5 
3.5  I 


3.5 

3.5 

3.5 

3.  5 

3. 5 

3.5 

3.5 

3.4 

3.4 

3.3 

3.  3 

3.  32 

3.  3 

3.  25 

3. 25 

3.2 

3.2 

3. 2 

3.2 

3.2 

3.3 

3.5 

3.3 


3.  i5 

3.4 

3.4 

3.35 

3.35 

3.3 

3. 3 

3.  3 

3. 3 

3.3 

3.3 

3.  3 

3.3 

3. 3 

3. 3 

3. 3 

3.3 

3.3 

3.3 

3.35 

3.35 

3. 35 


3.  45 

3.  45 

3.  4") 

3.  45 

3  45 

3.  45 

3.  45 

3.  48 

3.5 

3.5 

3.  r, 

3.5 

3.6 

3.5 

3.5 

3.5 

3.  45 

3.45 

3.45 

3.45 

3.45 

3.48 

3.48. 
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Station  rating  table  for  Grizzly  Creek  at  Hebron,  Colo.,  from  April  17  to  October  5/,  19A5. 


Gage 
height. 

Discharge. 

Gage 
heigtit. 

Discharge. 

i     Gage 
1  height. 

Fret. 

Sec-feet. 

1     Feet. 

Sec-feet. 

i     Feet. 

3.20 

1 

1        4.00 

35 

!       4.80 

3.30 

2 

I        4.10 

43 

1        4.90 

3.40 

4 

4.20 

52 

|       5.00 

3.50 

7 

4.30 

62 

I       5.10 

3.00 

11 

1        4.40 

74 

1        5.20 

3.70 

16 

|        4.50 

87 

|        5.30 

3.80 

22 

,        4.60 

101 

!        5.40 

3.90 

28 

1        4.70 

116 

5.50 

Discharge,  |j  ^JgJ^   "  Discharge. 
Sec-feet.   "     Feet.     !   See.-feeL 


131 

!        5.60 

281 

147 

1        5.70 

303 

164 

580 

325 

182 

5.90 

347 

200 

0.00 

370 

219 

239 

260 

The  atx>ve  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  13  discharge 
ments  made  during  1904-5,  and  is  well  defined  between  gage  heights  3 J&  and  5.6  feet. 

Estimated  monthly  discharge  of  Grizzly  Creek  at  Hebron,  Colo.,  for  1906. 


Month. 


April  (14  days) 

May 

June 

July 

August 

Septonjlx-r 

Octolnr 

Tho  period 


LITTLE  GRIZZLY  CREEK  AT  HEBRON,  COLO. 

Little  Grizzly  Creek  rises  on  the  eastern  slope  of  the  Park  Range  in  North  Park,  Coloradc 
flows  eastward  and  unites  with  Grizzly  Creek  to  form  the  North  Platte. 

The  paging  station  was  established  June  3,  1904.  It  is  located  at  the  wagon  bridge  o 
James  Hill's  ranch,  one-half  mile  southwest  of  Hebron,  Colo.,  and  one-fourth  mile  west  c 
the  road  from  Hebron  to  Spiccr,  in  sec.  32,  T.  8  N.,  R.  80  W. 

The  channel  is  straight  for  1.50  feet  above  and  below  the  station.  Both  banks  are  low  an* 
liable  to  overflow7.  The  bed  of  the  stream  is  composed  of  gravel  and  small  cobblestones  an* 
is  Ann.  There  is  but  one  channel  at  all  stages,  broken  by  the  middle  pier  of  the  bridge,  an1 
the  current  has  a  medium  and  uniform  velocity.  Gage  heights  have  a  range  of  about  3  feet 
The  creek  is  frozen  over  during  the  greater  part  of  the  winter. 

High-water  discharge  measurements  are  made  from  the  downstream  side  of  the  two-sp» 
bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  on  the  east  edge  < 
the  pier  at  the  left  bank  of  the  stream.  Low-wTater  measurements  are  made  by  wading  # 
feet  above  the  gage. 

The  gage  is  read  once  each  day  by  John  Peterson,  who  lives  one-half  mile  distant.  It  is 
stafT  nailed  vertically  to  the  northwest  corner  of  the  center  pier  of  the  bridge.  The  gage 
referred  to  bench  marks  as  follows:  (1)  A  nail  driven  into  the  north  end  of  the  second  log 
the  west  abutment;  elevation  alx>ve  the  zero  of  the  gager5.90  feet.  (2)  A  nail  driven  in 
the  north  end  of  a  log  in  the  right  abutment;  elevation  above  the  zero  of  the  gage,  6.37  fei 
(3)  Top  of  regulation  iron  bench-mark  post  80  feet  east  and  20  feet  north  of  the  gage;  e 
vat  ion  alxu-e  the  zero  of  the  gage,  6.79  feet.  The  elevation  is  approximately  8,100  f< 
above  sea  level. 


PLATTE   BITER   DRAINAGE    BASIN. 


177 


iption  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
iper  No.  131  of  the  United  States  Geological  Survey,  pages  55-57. 

Discharge  measurements  of  Little  Grizdy  Creek  at  Hebron,  Colo.,  in  1905. 


Hydrographer. 

Width. 

W.  A.  Lamb 

Feet. 
38 

do 

44 

do 

38 

do 

22 

do 

28 

do 

18 

.do. 


18 


Area  of 
section. 


Sq.ft. 

87 
142 
117 
34 
14 
21 
54 


Mean 
velocity. 


Ft.  per 
sec. 

1.95 

3.00 

2.74 

1.41 

1.14 

.33 

.87 


Gaffe  Dis- 

height.      charge. 


Feet. 

4.15 
5.45 
4.75 
3.20 
2.83 
2.68 
2.68 


Sec.-ft. 

170 

426 

321 

48 

16 

6.9 

4.7 


[easurements  made  at  different  sections. 

Daily  gage  height,  in  feet,  of  Little  Grizdy  Creek  at  Hebron,  Colo.,  for  1905. 


Day. 

Apr. 

3. 25 

a.  08 

3. 12 

3. 38 

3. 52 
2.78 
3.  15 
3. 25 
3.  2 
3.2 
3.  3 
3.  88 
3.85 
3. 98 


May. 

4.25 

4.25 

4.25" 

3.9 

3.88 

3.82 

3.65 

4.05 

3.4 

4.1 

3. 5 
3.75  i 

3.6  I 
3.6S 
3.65 

4. 15 

4.05 

3. 9 

4.0 

4.0 

4.4 

4.05 

4.05 

1.05 

4.05 

4.7 

4.7 

4.55  i 

4.35 

4.8      . 


June. 

4.55 

5.05 

5.15 

5.48 

5.45 

5.6 

5.45 

5.45 

5.55 

5.55 

5.92 

5.65  I 

5. 45 

5.  45 

5.4 

5.6 
5.4 
5.  42 
5. 42 
5. 35 
5. 35 
1. 85 
4. 55 
4.4S 
4.5 
4.0 
4.  65 
4. 55 
4. 52 


July. 

3.95 

4.88 

4.88 

4.9 

4.95 

5.0 

4.88 

4. 85 

4.82 

4.78 

4.78 

4.1 

3.3 

3.45 

3.55 

3.  45 

3.2 

3.32 

3.  15 

2.0 

3.1 

3.  12 

3.  1 

2. 05 

3. 0 

2.0 

2. 0 

3. 0 

3.0 

3.1 

3.0 


Aug.       Sept.   I    Oct. 


2.9 
2.95  I 
2.82 
2.88 
2.92  I 
2.85  | 
2.85  j 
2.85  I 
2.85 
2.85 
2.85 
2.85 
2.85 
2.75 
2.65  | 
02 


2.6 
2.68 
2.65  ! 

65 
2.65 
2. 82 


2.6 
2.6 
2.6 


2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.62 

2.65 

2.65 

2.65 

2. 65 

2. 65 

2. 65 

2.65 

2.65 

2.65 

2.65 

2. 65 

2.65 

2.65 

2.67 

2.68 


2.  75 

2.78  | 


2.8 

2.85 

2.82 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.82 

2. 85 

2.0 

2.9 

2.9 

2.0 

2.0 

2.9 

2.0 

2.0 

2.0 

2.0 

2.9 

2.9 

2.9 

3.0 

3.0 
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Station  rating  table  for  Little  Grizdy  Creole  at  Hebron,  Colo.,  from  April  17  to  Odober  31, 

1906. 


height. 

Discharge. 
Sec.-ft. 

Gage 
height. 

Feet. 

Discharge. ' 
Sec.-ft.     ]J 

Oa«e 
height. 

Feet. 

Discharge. 
8ec.-ft. 

:  heigM. 
!    Feet. 

Discharge. 

Feet. 

Sec.-ft. 

2.50 

1    i 

3.40 

71    !l 

4.30 

190 

'       5.20 

396 

2.(10 

*  ; 

3.50 

1        3.  l» 

S3    j! 

4.40 

215 

5.30 

422 

2.70 

«  ' 

95    i1 

4.50 

235 

;        5.40 

448 

2.80 

15 

i        3-70 

108    |! 

4.00 

255 

5.50 

475 

2.90 

22 

i        3- «0 

121    lj 

4.70 

276 

|        5.00 

502 

3.00 

30 

3.00 

134   ;- 

4.80 

298 

5.70 

530 

3.10 

39 

4.00 

us 

4.90 

321 

1        5.80 

558 

3.20 

49 

4.10 

m    ■ 

5.00 

345 

|       5.90 

586 

3. 30 

«0 

4.20 

179 

5.10 

370 

!       (LOO 

1 

G15 

The  above  table  is  apj-licaUe  onlv  for  n|jeu-rhannel  conditions.    It  is  baaed  on  13  discharge  i 
urcment*  made  during  1004  5  and  isfairly  well  defined  1  ctween  gage  heights  2,7  feet  and  5  feet. 

Estimated  monthly  discharge  of  Little  Gri2sly  Creek  at  Hebron,  Colo.,  for  1905. 


Month. 


Dischaige  in  second-feet. 


Total  in 


Maximum.  Minimum.  ]    Mean.    ,  •cre*et 


April  17^*0. 

May 

June 


July 

August 

September.. 
Octol>cr 


145 
333 
502 
345 
26 
16 
30 


The  |>erio<l . 


14 

71 

231 

22 

1 
4 
15  ! 


il 


182 
401 
138 

12.3 
6.9 

19.2 


I 


1,906 

11,190 

23.JN 

fc*8! 

7» 

41] 

1.181' 

47.790* 


ROARINti   FORK  OK  NORTH   IM-ATTK  RIVKR  NEAR  IIKBHON,  (OUK 

Roaring  Fork  rises  in  the  Park  Iiangc  at  the  crest  of  the  Continental  Divide,  flows  east- 
ward, and  enters  the  North  Platte  alwmt  3  miles  !x>lo\v  the  June  two  of  Grizzly  and  Little 
( irizzly  creeks.     The  hasin  is  very  rugged,  a  large  {>ortiou  extending  above  the  timber 
line  and  reaching  an  altitude  of  13,(XX)  feet  above  sea  level.     The  headwaters  consist  of  a 
miml>cr  of  branches,  occupying  s  nail  valleys  separated  by  highu  precipitous  hills,  and 
deriving  their  water  supply  from  hanks  of  perpetual  snow  aixt  iee*    The  valley  of  the 
main  stream  is  narrow,  varying  in  width  from  a  few  humhvd!  feet  to  half  a  mile,  with 
Mull's  on  each  side  Iwamded   by  high,  rolling  mesa  lands.     The  soil  on  the  first  bottom 
consists  of  black  sandy  loam  and  is  generally  very  fertile.     That  on  the  mesas  is  of  gravel 
and  sandy  loam.     The  forests  about  the  headwaters  comprise  a  heavy  growth  of  white 
pine  and  spruce  timl>cr,  with  an  abundance  of  underbrush  and  shrubbery.     The  bottom 
and  first  mesa  land  near  the  mouth  are  under  cultivation,  hay  l>eing  practically  the  only 
crop. 

The  gaging  station  was  established  May  11,  1904.  It  is  located  at  the  highway  bridge 
alnnit  2  miles  above  J.  K.  Mallan's  ranch  house,  4  miles  west  of  Hebron,  Colo.,  and  one- 
half  mile  al)ove  the  mouth  of  the  fork,  in  sec.  11,  T.  8  X.,  K.  81  \V. 

The  channel  is  straight  for  about  1(X)  feet  above  and  "»()  feel  !>clow  the  station.    The  br^^js.v 
which  an*  al>out  ">  feet  high  alx>ve  and  3  feet  high  l>elow  the  bridge,  are  lined  with  wjttttyvs, 
and  an*  not  liable  to  overflow  except  at  extremely  high  stages.     The  bed  of  tho^ stream 
is  composed  of  coarse  gravel  and  cobblestones  and  is  uniform  and  stable.     Tbt^e  is  but.. 
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lei  at  all  stages  and  the  current  is  uniform  and  moderately  swift.  During  an 
season  gage  heights  have  a  range  of  about  3  feet.  In  the  winter  months  the 
i  obstructed  by  ice,  and  gage  readings  are  unreliable. 

■ge  measurements  are  made  from  the  single-span  bridge  to  which  the  gage  is 
The  initial  point  for  soundings  is  the  south  face  of  the  north  abutment,  and  is 
>y  a  spike  driven  in  the  bridge  floor.     Low-water  measurements  are  made  by 
ear  the  gage. 

ire  was  read  twice  each  day  during  1905  by  Mrs.  Stella  Bohn,  who  lives  200  yards 
ne  station.  A  standard  chain  gage  was  established  June  14,  1904.  It  is  located 
ust  side  of  the  bridge,  18  feet  from  the  south  face  of  the  north  abutment.     The 

the  chain  is  7.70  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  The 
spike  driven  horizontally  into  the  east  end  of  the  second  timber  from  the  top  of 
i  abutment;  elevation  above  gage  datum,  2.86  feet.    The  head  of  a  nail  driven 

into  the  north  end  of  the  gage  rod  is  2.55  feet  above  this  bench  mark.  (2)  Top 
on  rod  16  inches  long,  1  inch  square  at  the  lower  end  and  tapering  to  a  point  at 
r  end,  set  on  a  bowlder  sunk  in  the  ground  by  the  side  of  the  lane  fence,  50  feet 
,  of  the  north  pier  of  the  bridge;  elevation  above  gage  datum,  7.14  feet.     The 

above  sea  level  Is  approximately  8,100  feet. 

ription  of  this  station,  with  gage  -height  and  discharge  data,  is  contained  in  Water- 
aper  No.  131  of  the  United  States  Geological  Survey,  pages  55-59. 


measurement*  of  Roaring  Fork  of  North  Platte  River  near  Hebron,  Colo.,  in  1905. 

Dis- 


Hydrographer. 


W.  A.  Lamb. 

do 

....do 

do 

do 

do 

do 


Width. 


Feet. 
24 
41 
41 
34 
25 
20 
1") 


Area  of 
section. 

Mean 
velocity. 

Ft.  per 
sec 

(Jage 
height. 

Feet. 

Sq.ft. 

22 

1.77 

1.63 

81 

4.58 

3.59 

75 

4.44 

3.30 

38 

2.34 

2.02 

24 

1.71 

1.70 

17 

1.29 

1.48 

7.4 

1.07 

1.25 

charge. 

Sec.-ft. 

39 

371 

333 

89 

41 

22 

7.9 


Measurements  made  at  different  sections. 
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Daily  gage  height,  in  feet,  of  Roaring  Fork  of  North  Platte  River  near  Hebron,  Colo.,  far  19&  \ 


Day. 


|    Apr. 


, 

1.35 

2:::::::::::::::::::::::::::::::::::::::::::: 

1 
3 

4 



•   1.4 

5 

0 

1.4 

7 

8 



1.35 

9 

10 



1.35 

11 

1 
12 

13 ' 

1.35 

14 

15 

1.1 

10 

17 

1.5 



18 

1.02 

19 



1.72 

20 



1.0 

1.05 

21 

1.8 

22 



1.4 

1.9 

23 

2.05 

24 

1.3 

2.08 

25 

>  1 

* 

20 

1. 2 

2.08 

27 

2.12 

28 

O    JO 

29 

1.4 

2.08 

30 

1.98 

31 



2.02 

May.  J  June. 


2.3ft 

2.65 

3.02 

3.05 

3.82 

345 

3.35 

37 

3.92 

3.7 

3.3* 

3.2S 

338 

3.42 

3.52 

3.65 

3.52 

3.45 

3.3 

3.22 

3.3 

3.3 

3.55 

3.8 

3.25 

3.25 

3.12 

2.98 

2.8 

2.05 


July.   1   Aug.      Sept.     Oct 


2.55 

2.48 

2.4 

2.25 

2.02 

1.98 

2.02 

2.08 

2.08 

1.95 

1.9 

1.92  ! 

2.15  1 

2.0    I 

2.08 

2.15 

2.1 

1.98 

1.98 

1.92 

1.98  J 

1.9 

1.88 

1.8 

1.8 

1.8 

1.9 

1.82 

1.95 

1.92 

1.92 


1.88 
1.85  j 
1.85  , 
1.78  ' 
1.72  I 
1.7  I 
1.72  1 
1.7    j 

1.65  I 

1.C5  ' 

1.05 

1.02 

1.58 

1.52 

1.5 

1.5 

1.5 

1.45 

1.45 

1.45 

1.45 

1.4S 

1.4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 


1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.25 


LS 

LS 

L9 

LIS 

LS 

LS 

LS 

LS 

LS 

1.2 

L! 

L! 

LS 

i.S 

L3 

LS 

1.2 

LS 

LS 

1.S 

1.3s 

1.4 
1.4 
l.« 
1.4i 
1.4! 
1.4 
1.4 
1.4 
1.4 
1.4 


Station  ratirw  table  fur  Roaring  Fork  %.f  Xorth  Platte  River  near  Hebron,  CoI-k,  from  April 

17  to  October  31,  lim. 


(J  ago 
height. 


Fret. 
1.10 
1.21) 
1.30 
1.40 
1.50 
1.00 
1.70 
1.80 


Discharge.1,   ,£jX     '  Di charge. 


Sfc.-ft. 


11 
17 
24 
.13 
44 


Fret. 
1.00 
2.00 
2.  10 
2. 20 
2.30 
2.40 
2. 50 
2.00 


Sfc.-ft. 
71 
85 
100 
110 
133 
150 
108 
180 


(J  age 
height. 


Fret. 
2.  70 
2.  NO 
2.90 
3.00 
3. 10 
3.20 
3.30 


Discharge. 

Gage 
height. 

Discharge. 

Src.-ft. 

Feet. 

8ec.-ft. 

205 

3.40 

342 

224 

3.50 

362 

243 

3.60 

383 

202 

3.70 

404 

282 

3.80 

425 

:«)2 

322 


3.90 
4.00 


446 
467 


The  above  table  is  applicable  only  for  open-channel  conditions, 
u  foments  rutidu  during  1905,  and  is  riot  well  defined. 


It  is  based  on  eight  discharge  meft* 
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mated  monthly  discharge  of  Roaring  Fork  of  North  Platte  River  near  Hebron,  Colo.,  for 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

il  17-30  • 

33 
103 
450 
177 
68 
14 
23 

7 
4 
142 
57 
14 
7 
7 

17.6 
43.6 
327 
89.5 
31.5 
9.2 
13.0 

489 

2.681 

B 

19,460 
5,503 

rat 

1,937 

iember 

547 

>ber 

7U9 

The  period 

31,420 

a  Missing  gage  heights  interpolated. 

NORTH    PORK  OF  NORTH  PLATTE  RIVER  AT  HIGHO,  COLO. 

orth  Fork  of  North  Platte  River  rises  in  the  Park  Range  near  the  Colorado-Wyoming 
,  flows  southeastward  to  a  point  about  2  miles  west  of  Higho,  Colo.,  and  thence  east- 
d  into  the  North  Platte  at  a  point  about  4  miles  below  the  mouth  of  Roaring  Fork, 
i  stream  flows  through  a  narrow  valley  separated  from  the  open  prairie  land  of  North 
k  by  a  high  bluff,  which  slopes  up  gradually  from  the  east  side  and  then  descends  rather 
uptly  on  the  west  to  the  river  bottoms.  The  basin  is  mountainous  in  character,  and 
ch  of  it  is  covered  with  a  heavy  forest,  consisting  of  several  varieties  of  white  pine  and 
uce  and  much  quaking  aspen  and  underbrush.  The  tributaries  head  among  the  snow 
iks  in  the  highest  portions  of  the  Park  Range,  and  after  descending  through  narrow, 
cipitous  canyons,  enter  the  more  or  less  rolling  country  at  the  foot  of  the  range.  The 
1  along  the  river  bottoms  consists  of  a  black  sandy  loam  and  is  well  adapted  to  the  rais- 
;  of  hay. 

rhe  gaging  station  was  established  May  14,  1904.  It  is  located  at  the  footbridge  at 
gho  post-office,  7  miles  northwest  of  Hebron  and  12  miles  west  of  Walden,  Colo.,  in 
9N\,  R.  81  W. 

I^e  channel  is  straight  for  about  1.50  feet  above  and  .50  feet  l)elow  the  station,  and  the 
rrent  is  medium.  The  right  bank  is  about  3  feet  high  above  and  for  a  short  distance 
low  the  gage,  beyond  which  point  it  rises  to  a  height  of  about  10  feet;  the  left  bank  is 
rer  than  the  right  and  consists  of  a  low  bar,  covered  with  willows  and  sloping  gradually 
t  from  the  stream.  There  is  but  one  channel  at  low-water  stages,  but  at  high  stages  a 
»nd  channel  begins  about  100  yards  above  the  bridge,  flows  through  the  low  sand  bar 
a  distance  of  .50  yards  from  the  left  end  of  the  bridge,  and  enters  the  main  stream  1.50 
rds  below.  The  stream  does  not  overflow  the  banks  of  either  channel,  except  at  very 
Ji  stages,  when  the  low  land  between  the  two  channels  may  be  submerged.  The  Ixul 
the  stream  is  composed  of  gravel  and  small  cobblestones,  and  is  free  from  vegetation 
1  permanent.  The  current  is  swift  at  high  stages  and  medium  during  ordinary  stages, 
^h-water  measurements  are  somewhat  affected  by  eddying  currents  and  backwater 
ised  by  the  pier  at  the  left  end  of  the  bridge.  Gage  heights  have  a  range  of  1..5  feet. 
adings  are  discontinued  during  the  winter  months  on  account  of  ice  forming  around  the 
?e  rod. 

Discharge  measurements  are  made  at  high  water  from  the  single-span  footbridge  to  which 
*g*ge  is  attached.  The  initial  point  for  soundings  is  a  nail  driven  into  the  walk-log  at 
'left  end  of  the  bridge.  Low-water  measurements  are  made  by  wading  near  the  bridge. 
The  gage  was  read  twice  each  day  during  190.5  by  Mrs.  Esther  Bergquist,  who  lives  near 
*  station.  It  consists  of  a  vertical  staff  spiked  to  the  southwest  face  of  the  left  abut- 
»t  on  the  downstream  side.    The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  nail 
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driven  into  the  top  of  the  east  end  of  the  bottom  log  of  the  north  abutment:  eJevatka 
above  the  zero  of  the  gage,  1.76  feet.  (2)  A  point  on  the  foundation  stone  under  the  north- 
east comer  of  the  house  of  Charles  Bergquist.  marked  "B.M.U.S.G.S.";  elevation  ibon 
the  zero  of  the  gage,  12.42  feet.  The  elevation  above  sea  level  is  approximately  8,025  feet 
A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  23-25. 

Discharge  measurements  of  North  Fork  of  North  Platte  River  at  Higho,  Colo.,  in  {905. 


Date. 


Hydrographcr. 


W.  A.  Lamb. 


May  18. ... . 

June  18 do 

June  24 ' do 

J  ul  y  1 5 ' do 

August  ft i do 

August  23 do 

September  2ft.  J do 

J 

Note.-  Measurements  made  at  different  sections. 

Daily  gage  height,  in  feet,  of  North  Fork  of  North  Platte  River  at  Higho,  Colo.,  for  1905. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dif- 
i  chirp. 

Feel. 

Sq.ft. 

Ft.  per 

M€C.        1 

Feet. 

1  8ec.+. 

28 

38 

1.45 

1.50 

« 

29 

57 

3.26 

2.05 

* 

29 

5© 

3.19 

2.05 

m 

34 

56 

2.12 

1.85 

m 

34 

44 

1.57 

1.70 

9 

30 

35 

1.37 

1.50 

m 

26 

20 

.65  i 

1.09 

ta 

Day. 


Apr. 


1 

1.42 

2 

1.48  ' 

3 

1.4ft 

4 

1.38 

ft 

1.32 

6 

1.38 

7 

'       1.0    ' 

8 

1       1.7    ' 

9 

:     i.82  i 

10 

1.78  . 

1                i 
11 '        1.65 

12 

'     i.sa  ! 

13 

i     l.o   i 

14 

|       1.05  | 

1ft 

1.6ft  , 

10 

1               1 

1.6 

17 

!      1.6    1 

18 

1       1.6ft  j 

19 

1.78 

20 

1.72  ■ 

°1 

1.52  ' 

22 

1.65  | 

23 

1.75  i 

24 

1.7    ' 

2ft 

1       1.02 

26 

1.68  ' 

27 

1.95  i 

2* 

2. 0     ' 

29 

1 
1.9 

30 

•       1.9 

31 1 
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tian  rating  table  for  North  Fork  of  North  Platte  River  at  Iligho,  Colo.,  from  April  1  to 

October  31, 1905. 


hSgTt.     ™«*arge.  j   $R.   j  Charge.      £gu  I  Discharge.  J   ^age 


Discharge. ' 


Feet. 

Sec 

-feet. 

Feet. 

S*c. 

-feet,    h 

Feet. 

Sec 

-feet. 

Feet. 

Sec-feet. 

1.10 

15 

1.50 

50 

1.80 

100 

1 

2.10 

195 

1.20 

22 

1.60 

64    ' 

1.90 

126 

li 

2.20 

235 

1.30 

30 

1.70 

80    < 

2.00 

158 

2.30 

280 

1.40 

39 

i 

J 


I 


The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  15  discharge 
trements  made  during  19.M-5.  and  is  well  defined  between  gage  heights  1.4  feet  and  2.2  feet. 

EitimaUd  monthly  discharge  of  North  Fork  of  North  Platte  River  at  Higho,  Colo.,  for  1905. 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum. '    Mean. 


\pril 

Miy 

Jane 

July 

Aoput 

September. 


October.. 


158 
142 
280 
158 
100 
50 
34 


The  period. 


76.3  | 
61.9  ! 

162 

107 
65.8 
29.6 
25.3 


Total  in 
acre-feet. 


4,540 
3,806 
9,640 
6,579 
4,046 
1,761 
1,556 


31,930 


NOItTTI  PLATTE  RIVKK  NEAR  HEBRON,  COLO. 

This  station  was  established  May  13,  1904.  It  is  located  at  a  highway  bridge  Mow  the 
junction  of  Grizzly  and  Little  Grizzly  creeks,  about  4  miles  northwest  of  Hebron,  Colo.,  in 
T.9X.fR.80\V." 

TV  bridge  lies  in  a  curve  of  al>out  150  feet  radius  The  banks  are  al>oiit  .5  feet  high, 
lined  with  willows,  and  not  liable  to  overflow.  The  l>ed  of  the  stream  is  composed  of 
fivel,  sand,  and  small  cobblestones,  and  is  uniform,  permanent,  and  free  from  vegetation. 
There  Is  but  one  channel  at  all  stages.  The  current  is  very  sluggish  at  low  water,  but 
medium  at  high  stages.  Gage  heights  have  a  range  of  al>out  4  feet.  Discharge  measure- 
ments are  affected  by  dead  water,  by  backwater  caused  by  the  wooden  piers  of  the  bridge, 
wd  by  driftwood  which  collects  at  the  upper  side  of  the  bridge.  Gage  readings  are  imprac- 
ticable during  the  winter  months  on  account  of  the  formation  of  ice  around  the  gage  rod. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  three-spun  bridge 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  inner  face  of  the  left 
abutment,  marked  zero. 

The  gage  is  read  each  day  by  J.  E.  Mallon,  who  lives  one-half  mile  distant.  It  consists  of 
'vertical  staff  fastened  to  the  northeast  corner  of  the  first  pier  from  the  left  bank.  The 
£ge  is  referred  to  bench  marks  as  follows:  (1)  A  nail  driven  flush  with  the  top  of  the  cap 
fonberon  the  west  side  of  the  crib  pier  to  which  the  gage  is  fastened,  just  across  the  pier 
fom  the  gage;  elevation,  9.44  feet  above  the  zero  of  the  gage.  (2)  A  cross  cut  on  a  ledge 
tf  rock  in  the  cliff  on  the  left  bank  of  the  river  about  50  feet  north  of  the  west  end  of  the 
"ridge,  marked  **B.M.;"  elevation,  17.80  feet  above  the  zero  of  the  gage.  The  elevation 
'hove  sea  level  is  about  8,025  feet. 

A  description  of  this  station  with  gage  height  and  discharge  data  is  contained  in  Water- 
^Pply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  20-23. 
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Discharge  measurement*  of  North  Platte  River  near  Hebron,  Colo.,  in  1905. 


Date. 


Hydrographer. 


May  18 W.  A.  Lamb. 

Juno  17 ' do 

i 
June  25 i do 

July  14 ! do 

August  8 • do 

August  24 ' do 

September  25...  ■ do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet.      •  Sec.-fl. 

83 

284 

1.38 

5.30 

30 

84 

300 

2.53 

6.60 

HI 

88 

366 

1.94 

5.95 

701 

06 

68 

2,29 

4.45 

m 

58 

32 

1.91 

3.90 

a 

32 

27 

.89 

3.50 

M 

28 

21 

1.05 

3.31 

S 

Note.-  Measurement*  made  at  different  sections. 


Daily  gage  height,  infect,  of  North  Platte  River  near  Hebron,  Colo.,  for  1905. 


Day. 


I 


Apr.   |  May.  |  June.  '  July. 


"I" 


1 

2 

3 

4 

5 .• 

0 

8 

9 

4. 6 

10 

4. 6 

11 

5. 0 

12 

4/5 

13 

4. 5 

14 

4.  6 

15 

4.  0 

Hi, 

4. 55 

17 

4.5 

IS                          .... 

4.li 

19 

4.  lift 

20 

4.6 

°1 

4. 55 

22 

'      4.55 

23 

4. 05 

24  

4. 9 

25                  

4. 5 

20 

4.75 

27 

5. 1 

2K 

5.0 

29 

|      5.2 

30 

!      5.4 

31 '• 

5.7 

5.8 

5.5 

5.2 

5.0 

5.0 

4.9 

6.0 

5.2 

54 

5.1 

4.95 

4.9 

4.9 

4.85 

5.0 

5.2 

5. 3 

5-  0 

5.7 

5.75 

0.0 

0.1 

0.3 

0.55 

0. 115 

5.95 

5.7 

5.  0 

5.0 

5.8 


0.4 

£0 
7.0 
7.45 
7.15 

0.8 

6.9 

7.4 

7.55 

7.0 

0.9 

6.7 

0.8 

0.8 

0.8 

6.7 

0.0 

0.4 

0.2 

6.1 

0.0 

0.1 

6.2 

0.0 

5.9 

5. 75 

5.0 

5.45 

5.3 


5.25 

5.25 

5.15 

4.9 

4.75 

4.65 

4.6 

4.65 

4.5 

4.4 

4.4 

4.35 

4.55 

4.4 

4.45 

4,5 

4.4 

4.35 

4.3 

4.35 

4.45 

4.25 

4.15 

4.15 

4.15 

4.15 

4.15 

4.3 

4.2 

4.2 

4.3 


Aug. 

4.3 

4.2 

4.2 

4.15 

4.1 

4.05 

4.0 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.85 

3.8 

3.7 

3.7 

3.6 

3.6 

3.6 

3.6 

3.55 

3.55 

3.5 

3.45 

3.45 

3.45 

3.45 

3.45 

3.45 

3.45 


Sept. 


3.45 

3.45 

3.45 

3.45 

3.4 

3.45 

3.45 

3.5 

3.35 

3.35 

3.35 

3.35 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3    , 

3.35  i 

3.351 

3.35  | 

3.35  | 

3.35| 

3.35  I 

3.35  I 

3.35  ' 

3.35  I 

3.35  ' 

3.35  | 

3.35 


Oct 

135 

135 

115 

14 

14 

14 

14 

14 

14 

14 

14 

145 

145 

145 

145 

141 

1« 

1« 

1« 

15 

IS 

Iff 

II 

16 

165 

17 

17 

17 

17 

17 

17 
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Urn  rating  table  for  North  Platte  River  near  Hebron,  Colo.,  from  April  9  to  October  31, 

1905. 


OaKe 
height. 

Discharge. 

height. 

Discharge. 

I    Gage 
1   height. 

Discharge. 
Sec.  ft. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Sec.  ft. 

Feet. 

Sec.  ft. 

1     Feet. 

Sec.  ft. 

3-  30 

15 

4.20 

110 

|        5.10 

315 

i        0.00 

705 

,          4.40 

20 

1        4.30 

125 

5.20 

355 

6.20 

800 

I         3.50 

25 

4.40 

140 

1        5.30 

395 

C.40 

900 

j       3.eo 

35 

4.50 

160 

j        5.40 

435 

I        6.60 

1,000 

j         3.70 

45 

4.60 

180 

5.50 

4«0 

|         6.80 
'         7.00 

1,100 

3.80 

55 

1        4.70 

200 

5.60 

525 

1,200 

3.90 

65 

|        4.80 

225 

5.70 

570 

7.20 

1,310 

4.00 

80 

4.90 

250 

5.80 

615 

|        7.40 

1,420 

4.10 

95 

i        5.00 

! 

280 

1        5.90 

660 

1    7m 

1,530 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  seven  discharge  meas- 
ements  made  during  1905,  and  is  well  de  ined  between  gage  heights  3.3  feet  and  6.5  feet. 

Estimated  monthly  discharge  of  North  Platte  River  near  Hebron,  Colo.,  for  1905. 


Month. 


pril  9-30. . 

*y 

tme 

aiy 

ugust 

eptember. 
tetober 


Discharge  in  second-feet. 
Maximum,  j  Minimum.      Mean. 

Total  in 
acre-feet. 

435 

i 
160  ■ 

215 

9,382 

975 

238 

479 

29,450 

1,502 

395  i 

950 

.56,530 

375 

102 

164 

10,080 

125 

22 

54.3 

3,339 

25 

15 

18.5 

1,101 

45 

18 

27.4 

1,685 

The  period . 


111,600 


NORTH  PLATTE  RIVER  NEAR  COWDREY,  COLO. 

This  station  was  established  May  10,  1904.  It  is  located  at  the  wagon  bridge  about  2 
niles  northwest  of  Cowdrey,  Colo.,  in  T.  10  N.,  R.  80  W. 

The  channel  is  straight  for  600  feet  above  and  900  feet  below  the  station.  Both  banks 
ire  high  and  clean  and  are  not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of 
Marse  gravel  and  small  cobblestones  and  is  stable  and  uniform.  There  is  but  one  channel 
fct  either  high  or  low  water.  The  current  has  a  medium  velocity  at  high  and  ordinary 
■tages,  but  is  sluggish  at  low  stages.  At  the  station  the  fall  of  the  river  is  4.2  feet  per  mile. 
During  the  winter  months  ice  forms  at  the  gage  rod  and  gage  readings  are  impracticable. 

Discharge  measurements  are  made  by  means  of  a  car,  cable,  and  tagged  wire,  one-fourth 
mile  below  the  highway  bridge.  Soundings  are  marked  on  the  tagged  wire  at  5-foot  inter- 
nals, the  initial  point  being  the  zero  of  the  tagged  wire  near  the  left  bank.  At  extreme  low 
■tages  measurements  are  made  by  wading  at  convenient  points  near  the  bridge. 

The  gage,  which  was  read  twice  each  day  during  1905  by  C.  M.  Hendrickson,  consists  of 
*  vertical  staff  spiked  to  the  northeast  corner  of  the  first  crib  pier  from  the  west  end  of  the 
highway  bridge  above  the  cable.    The  foot  marks  are  numbered  from  2  to  12  feet,  the  2-f°°l 
Hark  resting  on  the  bed  of  the  stream.    The  gage  is  referred  to  bench  marks  as  follows"-  C"^ 
(lie  top  of  a  30-penny  nail  driven  flush  with  the  top  of  the  cap  timber  on  the  nortY\  cnd  °* 
he  right  abutment  of  the  bridge;  elevation,  13.22  feet  above  gage  datum.     (2)   ^^  iroT* 
agon  skein  set  in  the  right  bank  10  feet  north  of  the  bridge,  the  top  of  the  huV>  w\t\g  ^ 
ches  above  the  surface  of  the  ground,  the  base  resting  on  a  stone  1  f^w  below  tU^>  vaiiX^ a°e "' 
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a  witness  stake  is  beside  the  bench-mark  poet;  elevation  of  bench  mark,  10.89  feet  abow 
gage  datum.    The  elevation  above  sea  level  is  about  7,860  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  25-28. 

Discharge  measurement  of  North  Platte  River  near  Cowdrey,  Colo.,  in  1905. 


Date 


Hydrographer. 


May  19 W.A.Lamb. 

May23 \ do 

June  19 do 

June  23 do 

July  17 ' do 

August  7 do 

Augus  t22«  do 

September  22  « do 


Width. 


Feet. 
110 
110 
109 
109 
103 
95 
56 
26 


Area  of 
section. 


Mean     . 
velocity. ! 


Sq.ft.    j 
292  | 


383 

226  ; 
176  j 

49 

i 

29, 


Ft.  per 
tec. 


1.80 
2.34  I 
2.87  ! 
2.77  | 
1.26  I 

.84  1 
1.57 

.76  ! 
I 


Gage 
leignt. 

Dis- 
charge 

Feet. 

See.-fl. 

8.17 

m 

8.44 

m 

8.91 

i,» 

8.80 

m» 

7.84 

* 

7.59 

i* 

7.40 

ti 

7.15 

8 

a  Made  at  different  section. 


Daily  gage  height,  in  fret,  of  North  Platte  River  near  Cowdrey,  Colo.,  for  1905. 


Day. 


Apr.      May. 


5. 

ti. 

7. 

8. 

9. 
10. 
11. 


20. 


22. 
2.3. 
24. 


26. 
27. 
28. 
20. 
30. 
31. 


.6 
.65 
1.6    ' 
1.6 
1.5 
.85 
.85 
.8 

.95  ■ 
i.05 
.65 
.6 
'.65 
.55 


'.7     ' 
.6    • 
'.55 
'.65 


8.1 

8.2 

8.15 

7.95 

7.8 

7.7 


7.8 
7.95 
8.05 
7.95 

7.85 
7.85 
7.85 
7.85 
7.95 
8.1 
8.15  j 
8.2 
8.3    ! 
8.35  I 
8.45  I 
8.55  I 
8.65  ' 
8.55  i 
H.5S  | 
8.45  I 
8.45 
8.5 
8.3 


June. 

8.4 

8.7 

8.85 

9.05 

9.3 

9.5 

9.25 

9.0 

9.6 

9.6 

9.45 

9.2 

9.05 

9.1    i 

9.05  . 

9.05  i 

9.15  I 

8.85  I 

8.9    . 

8.75  | 

8.65  | 

8.7    ' 

8.7 

8.7 

8.7 

8.7 

8.65 

8.68 

8.52 

8.52 


July.  .     Aug.  .    8ept. 


8.42  I 

8.25 

8.2 

8.18  \ 

8.12  | 

7.98  i 

7.88  '■ 

7.82; 

7.75  | 

7.82  I 

7.75  ! 

7.75  1 

7.75' 

7.75 

7.78 

7.75 

8.02 

7.8 

7.8 

7.8 

7.85 

7.9 

7.92 

7.75 

7.7 

7.7 

7.75 

7.72 

7.72 

7.72 

7.72 


7.75  I 
7.75  I 

7.7    ' 
7.72 
7.72  ! 
7.72  , 
7.7 
7.7    ■ 
7.72  ' 
7.7 
7.7 

77    , 
7.65 

7.6  , 

7.6  ; 

7.6  ; 

7.55  i 

7.55  ' 

I 


7.55 

"! 

7.52  | 

7.48 

7.45 

7.45 

7.55 

7.5 

7.5 

7.5 

7.48 

7.4 

7.4 


7.45 

7.42 

7.4 

7.45 

7.5 

7.75 

7.82 

7.75 

7.65 

7.65 

7.5 

7.45 

7.45 

7.05 

7.08 

7.12 

7.2 

7.2 

7.2 

7.2 

7.2 

7.18 

7.15 

7.15 

7.15 

7.18 

7.2 

7.22 

7.35 

7.35 


Oct 


I 


7J 

7.* 

7.» 

7.* 

7.* 

7.38 

7.4S 

7.45 

7.4* 

7.4* 

7.0 

7J» 

7.3B 

7J 

7J 

7.3 

7.1 

7.1 

7.1 

7.1 

7J 

7.3 

7J 

7.3 

7J 

7.3 

7.3 

7.3 

7.3 

7.» 

7> 
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turn  rating  table  for  North  Platte  River  near  Cowdrey,  Colo.,  from  April  1  to  October  31,  1905. 


Gag© 

height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Sec.-fL 

Feet. 

See.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

7.10 

12 

7.80 

270 

8.50 

793 

9.20 

1,523 

7.20 

27 

7.  go 

334 

8.60 

880 

9.30 

1,650 

7.30 

47 

8.00 

308 

8.70 

974 

9.40 

1,781 

7.40 

75 

8.10 

466 

8.80 

1,070 

9.50 

1,916 

7.50 

108 

8.20 

540. 

8.90 

1,172 

9.60 

2,056 

7.60 

154 

8.30 

622 

9.00 

1,282 

7.70 

208 

8.40 

707 

9.10 

1,400 

Fhe  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  nineteen  discharge 
Basuremeats  made  during  1904-5  and  is  well  defined  between  gage  heights  7.5  feet  and  9  feet.  It  has 
en  extended  beyond  these  limits,  being  based  on  one  measurement  at  7.2  feet.  Above  7.5  feet  the  table 
the  same  as  for  1904. 

Estimated  monthly  discharge  of  North  Platte  River  near  Cowdrey,  Colo.,  for  1906. 


Month. 


LpTil 

toy 

Fane 

loly 

iagast 

feptexnber. 
Ortober.... 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean 


I 


The  period . 


926 
926 
2,056 
724 
238 
283 
91 


130 
208 
707 
208 

75 
5 

47 


345 

505 
1,246 

316 

156 
76.7 
58.3 


Total  in 
acre-feet. 


20,530 
31,050 
74,150 
19,430 
9,592 
4,564 
3,585 


162,900 


CANADIAN  RIVER  AT  COWDREY,  COLO. 

Canadian  River  rises  in  North  Park,  Colorado,  among  the  highest  peaks  of  the  Medicine 
Bow  Range,  flows  northwestward,  and  enters  the  North  Platte  about  1  mile  below  the  mouth 
of  Michigan  Creek.     The  upper  part  of  the  drainage  basin  is  exceedingly  mountainous  and 
the  small  tributaries  find  their  way  through  canyons  to  the  valley  below.     In  its  lower 
««n»  the  stream  traverses  a  narrow  valley  which  it  has  worn  in  the  lake  beds  of  the  park 
and  which  extends  some  distance  into  the  foothill  region.     This  valley  differs  from  the  other 
river  valleys  of  the  park  in  the  more  uniform  slope  and  regular  shape  of  its  sides,  in  the  char- 
acter of  the  mesa  lands  on  the  right,  and  in  the  sandy  nature  of  its  soil.     The  mesa  on  the 
right  contains  numerous  sand  dunes  and  in  some  places  near  the  foothills  extensive  deposits 
\  dsand  and  coarse,  disintegrated  granite.     The  soil  of  the  river  bottom  is  principally  a 
•Ddy  loam.     Hay  is  the  only  crop  raised.     The  storage  or  diversion  of  the  water  of  this 
■town  is  impracticable. 
The  gaging  station  was  established  May  10,  1904.     It  is  located  at  the  highway  bridge 
•Mialf  mile  east  of  Cowdrey,  Colo.,  in  sec.  7,  T.  10  N.,  R.  79  W. 
The  channel  is  straight  for  150  feet  above  and  40  feet  below  the  station.     Each  bank  is 
*wt2feet  high  and  is  clean  and  well  sodded;  the  left  overflows  during  extreme  high  water. 
«*bed  of  the  stream  is  composed  of  sand  and  silt,  with  a  few  stones  from  the  riprap  at  the 
**end  of  the  bridge,  and  is  shifting.    As  the  changes  occur  at  irregular  intervals  it  is  a  diffi- 
^  matter  to  obtain  a  good  rating  curve.     There  is  but  one  channel  at  all  stages,  broken 
v  four  pile  bents  of  the  bridge,  and  the  current  has  a  medium  velocity.     The  ordinary 
^  of  gage  heights  is  about  1.6  feet.     Gage  readings  are  impracticable  during  the  winter 
toaths  on  account  of  the  formation  of  ice  around  the  gage  rod. 
or  172—06 13 
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At  all  normal  stages  discharge  measurements  are  made  by  wading  a  short  distance  above 
the  pile  bridge  to  which  the  gage  is  attached.  At  exceedingly  high  stages  measurements  in 
made  from  the  bridge,  the  downstream  guard  rail  of  which  is  marked  at  2-foot  interna. 
The  initial  point  for  soundings  is  a  20-penny  nail  driven  into  the  floor  of  the  bridge  oyer  the 
face  of  the  left  abutment  on  the  downstream  side. 

The  gage,  which  was  read  twice  each  day  during  1905  by  C.  M.  Hendrickson,  consists  of  t 
vertical  stall  graduated  from  2  to  8  feet,  attached  to  the  west  face  of  the  first  pile  from  the 
left  bank  on  the  downstream  side  of  the  bridge.  The  2-foot  mark  rests  on  the  bed  of  the 
stream.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  30-penny  nail  driven  flush 
with  the  top  of  the  cap  timber  above  the  gage  rod;  elevation,  9.80  feet.  (2)  A  30-penny  mil 
driven  horizontally  into  the  north  face  of  a  telephone  pole  60  feet  south  of  the  left  end  of  the 
bridge,  3  feet  above  the  ground;  elevation,  9.80  feet.  (3)  A  regulation  iron  bench-mark  post 
3  feet  south  of  the  fence  on  the  north  side  of  the  road,  40  feet  west  of  the  gage  rod;  elevation, 
8.02  feet.  Elevations  of  bench  marks  are  above  the  datum  of  the  gage.  Hie  elevation 
above  sea  level  is  about  7,860  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water* 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  64-66. 
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Discharge  measurements  of  Canadian  River  at  Cowdrey,  Colo.,  in  1905. 


Date. 


Hydrographcr. 


May  20 '  W.  A.Lamb. 

Juno  20 '. do 

June  23 ' do 

July  17 ' do 

August  7 ' do 

August  22 ' do , 

September  22 . .  ■ do 


Width. 


Feet. 
34 
35 
53 
28 
31 
15 
14 


Area  of  i    Mean 
section,    velocity. 


I     Q 


Sq.ft. 
56 
» 
65 
26 
25 
13 
9 


Ft.  per 
tec. 

1.41 

2.23 

1.95 

1.58 

1.36 

1.23 

1.11 


Feet. 
4.85 
5.10 
5.05 
4.47 
4.43 
4.10 
4.05 


Dis- 
charge. 


8ec-fl. 

n 
m 
Iff 

41 
M 
lfl 


Note.— Measurements  made  at  diHerent  sections. 
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Daily  gage  height,  in  fed,  of  Canadian  River  at  Cowdrey,  Colo.,  for  1905. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

m- 

Oct. 

Nov. 

5.5 

5.6 

5.6 

5.75 

5.9 

5.8 

5.8 

5.75 

5.9 

5.9 

6.0 

5.7 

5.5 

5.25 

5.35 

5.05 

4.9 

4.65 

4.8 

4.7 

4.7 

4.75 

5.65 

4.65 

4.4 

4.6 

4.7 

4.9 

4.85 

4.75 

4.8 

4.9 

4.8 

4.7 

4.6 

4.5 

4.5 

4.4 

4.5 

4.55 

4.6 

4.6 

4.5 

4.4 

4.4 

4.4 

4.4 

4.7 

4.8 

4.9 

4.9 

4.9 

4.9 

4.9 

5.0 

5.0 

4.95 

4.9 

5.05 

5.1 

4.95 

4.9 

5.05 

5.25 

5.6 

5.85 

5.9 

5.75 

5.8 

5.85 

6.15 

5.95 

5.6 

5.55 

5.65 

5.6 

5.6 

5.6 

5.3 

5.25 

5.1 

4.95 

4.95 

4.95 

4.98 

5.0 

4.92 

4.88 

4.85 

4.8 

4.7 

4.68 

4.65 

5.35 

5.15 

4.85 

4.7 

4.55 

4.4 

4.45 

4.48 

4.45 

4.45 

4.45 

4.5 

4.5 

4.5 

4.48 

4.48 

4.48 

4.45 

4.42 

4.42 

4.4 

4.25 

4.15 

4.2 

4.25 

4.25 

4.25 

4.4 

4.42 

4.55 

4.45 

4.45 

4.45 

4.45 

4.45 

4.35 

4.3 

4.3 

4.3 

4.35 

4.4 

4.4 

4.4 

4.35 

4.35 

4.25 

4.1 

4.1 

4.1 

4.15 

4.1 

4.08 

4.02 

3.95 

3.85 

3.88 

3.95 

3.98 

4.05 

4.02 

4.05 

4.05 

4.05 

4.02 

4.0 

4.1 

4.25 

4.18 

4.15 

4.15 

4.15 

4.15 

4.12 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.05 

4.05 

4.08 

4.1 

4.1 

4.1 

4.05 

4.05 

4.05 

4.22 

4.22 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.25 

4.25 

4.25 

4.25 

4.25 

4.25 

4.28 

4.35 

4.35 

4.35 

4.35 

4.32 

4.3 

4.3 

4.3 

4.3 

4.3 

,3 

4.3 

4.3 

4.3 

4.3 

4.35 

4.35 

4.35 

4.35 

■ 

. 

1 :... 

> 

» 

1 

t 

1 

1. 

5 

1 

r.                      

i 

>             

ation  rating  table  for  Canadian  River  at  Cowdrey,  Colo.,  from  April  1  to  October  31, 1905. 


Oam 
height. 


Feet. 

3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 


Discharge. 


Sec.-ft. 
1 
3 
6 
10 
15 
22 
30 


it. 


Feet. 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 


Discharge. 


Sec.-ft. 
40 
50 
60 
75 
90 
110 


Gage 
height. 


Feet. 
5.10 
5.20 
5.30 
5.40 
5.50 
5.60 


Discharge. 

Gage 
heignt. 

Sec.-ft. 

Feet. 

130 

5.70 

155 

5.80 

185 

5.90 

220 

6.00 

260 

6.10 

300 

6.20 

Discharge. 

Sec.-ft. 
350 
400 
450 
510 
570 
630 


"he  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  15  discharge  Uu-as- 
Tru»nt8  made  during  1904-5,  and  is  well  defined  between  gage  heights  4  feet  and  5.5  feet.  It  has  been 
ended  beyond  these  limits,  being  Only  approximate  above  5.5  feet. 
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Estimated  monthly  discharge  of  Canadian  River  at  Cowdrey,  Colo.,  for  1905. 
% 


Month. 


April 

May 

June 

July 

August 

September 
October . . . 


Tho  period . 


Discharge  In  second-feet. 


Maximum. 


510 
190 
600 
202 
45 
18 
26 


Minimum.      Mean. 


218 

69.4 
225 

44.4 

10.3 
10.3 
20.8 


ToUlii 


MB 

2,731 

1,W 

01 

I* 


MICHIGAN  CHEEK  NEAR  WALDEN,  COLO, 

Michigan  Creek,  the  largest  tributary  of  the  North  Platte  in  North  Park  from  the 
side,  rises  in  the  Rabbit  Ears  and  Medicine  Bow  ranges,  flows  northwestward,  and 
tho  main  stream  at  a  point  3  miles  northwest  of  Cowdrey,  Colo.    The  basin  is  rugged  tfi  - 
mountainous,  comprising  the  highest  portion  of  the  Medicine  Bow  Range  in  Oolondft.  i 
The  small  tributaries  of  the  creek  extend  far  back  into  the  range  and  interlace  with  tribe- : 
taries  of  Grand  and  Cache  la  Poudre  rivers.    These  small  streams  unite  and  emerge  from 
the  high  mountainous  areas  into  the  more  or  less  broken  and  rolling  slopes  and  foothib 
which  border  the  level  prairie  land  of  the  park  itself.    The  lower  portion  of  the  stress 
flows  through  a  narrow  valley,  varying  in  width  from  one-fourth  mile  to  1  mile,  bordeiH 
on  either  side  by  long  bench-like  ridges  and  rolling  prairie  land.    The  soil  along  the  strata 
l>ottom  is  a  black  sandy  loam  and  is  very  fertile,  but  on  account  of  the  great  altitude  pf*  < 
tically  the  only  crop  grown  is  hay.    The  headwaters  of  tho  stream  are  well  protected  bj 
heavy  forests  of  white  pine  and  spruce  timber  and  a  dense  growth  of  quaking  aspen  id 
underbrush. 

Illinois  Creek,  which  joins  Michigan  Creek  2  miles  below  Walden,  is  the  principal  tribu- 
tary stream.  Its  headwaters  drain  a  low  portion  of  the  Rabbit  Ears  Range  and  its  fiorf 
during  tho  early  part  of  the  summer  is  large. 

Water  is  Inking  diverted  from  the  headwaters  of  Michigan  Creek  to  the  Cache  la  Poudff 
on  tho  eastern  slope  of  the  Rocky  Mountains  at  a  point  known  as  Cameron  Pass. 

Two  gaging  stations  were  maintained  on  Michigan  Creek  during  1905,  the  first  net* 
Walden,  the  second  at  Cowdrey. 

Tho  Walden  station  was  established  May  9,  1904.  It  is  located  at  the  highway  bridg* 
1J  miles  north  of  Walden,  Colo.,  in  sec.  21,  T.  9  N.,  R.  79  W.,  and  is  about  1  mile  abori 
the  mouth  of  Illinois  Creek. 

Tho  channel  is  straight  for  alxnit  75  feet  above  and  50  feet  below  the  station.  U* 
banks  are  about  3  feet  high,  arc  bordered  with  flat  meadow  lands,  and  do  not  overflow  sv4 
this  point.  The  bed  of  tho  stream  is  composed  of  sand  and  gravel  and  is  free  from  veget» 
lion  and  fairly  pennanent.  There  is  but  one  channel  at  all  stages,  broken  by  the  middl* 
pier  of  the  bridge.  The  current  is  swift  at  high  stages  and  medium  at  low  stages.  High* 
water  measurements  are  affected  by  backwater  and  eddies  caused  by  the  abutments  in* 
center  pier  of  the  bridge.  Gage  heights  have  a  range  of  about  2  feet  during  an  ordinary 
season.     Gage  readings  in  winter  are  impracticable  owing  to  ice  conditions. 

High-water  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge  t* 
which  tho  gage  is  attached.  The  initial  point  for  soundings  is  a  30-penny  nail  driven  int* 
the  floor  at  the  west  end  of  the  bridge.  At  ordinary  stages  discharge  measurements  art 
made  by  wading  a  short  distance  alwve  the  bridge. 

The  gage,  which  was  read  twice  each  day  during  1905  by  H.  E.  Holdredge,  consists  of  I 
staff  graduated  from  4  to  10  feet,  fastened  to  the  southwest  corner  of  the  center  pier  of  thf 
bridge,  the  4-foot  mark  resting  on  the  bed  of  the  stream.    The  gage  is  referred  to  bend) 
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irks  as  follows:  (1)  The  top  of  a  nail  driven  into  the  left  abutment  of  the  bridge  on  the 
wnstream  side;  elevation,  7.91  feet  above  gage  datum.  (2)  The  top  of  a  20-penny  nail 
iven  into  the  top  of  a  sandstone  bowlder  under  the  cliff  on  the  north  side  of  the  river, 
toot  275  feet  northeast  of  the  north  end  of  the  bridge,  marked  "B.  M.  U.  S.  G.  S.; "  ele- 
ction above  gage  datum,  15.34  feet.     Elevation  above  sea  level  is  about  7,975  feet. 

This  station  was  discontinued  October  31,  1905. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
apply  Paper  No.  131,  of  the  United  States  Geological  Survey,  pages  59-61. 

Discharge  measurements  of  Michigan  Creek  near  W olden,  Colo.,  in  1905. 


Date. 


Hydrographer. 


IUyl9 W.A.Lamb. 

rone  19 do 

lime  24 do 

July  16 • do 

August  8 do 

Aqgust22 do..,£,.. 

September  23 do. 


I 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

48 

42 

2.95 

4.95 

48 

113 

3.47 

5.65 

49 

106 

2.97 

5.50 

40 

36 

2.69 

4.91 

36 

21 

2.05 

4.56 

1         24 

15 

1.47 

4.40 

I          16 
1 

14 

.71 

4.32 

Dis- 
charge. 


Sec.-ft. 

124 

392 

315 

97 

43 

22 

10 


None— Measurements  made  at  different  sections. 

Daily  gage  height,  in  feet,  of  Michigan  Creek  near  W  olden,  Colo.,  for  1905. 


D*y. 

May. 

June.  July. 

Aug, 

Sept. 

Got, 

Day, 

May. 

J  line. 

July. 

Aug. 

Sept. 

Oct, 

!.,......,„ 

5.23 

5.33 
5.42 

5.48 

5.7 

5,9 

6.8 

5.82 

5.92 

»;.(.;. 

6.08 
5.85 

M 

5.95 
5.88 

5.25 
5,35 
5,28 
5,25 
5.32 
5.0 
4.92 

441 

4,88 

4.88 

4.85 

4.S 

4.82 

4.85 

4.8 

4.8 

4.7 

4,7 

4.68 

4.62 

4.62 

4.56 

4,58 

4.48 

4.5 

4,58 

4.rt 

4,65 

4,68, 

4.58 

4.48 

4,53 

4,25 

4.3 

4.22 

4.22 

4,28 

4.32 

4.4 

4.38 

4,38 

4.32 

4.3 

4.25 

4.25 

4.22 

4.22 

4,3 

4.32 

4,32 
4.32 
4.3 
4.3 
4.32 
4.32 
4,32 
4.32 
4.32 
4,32 
4.32 
4,32 
4.32 
4.32 
4.38 

17 

5.73 

5,68 

5.0 

5.45 

5,4 

5.42 

5,38 

5.5 

5,40 

5.42 

5.45 

5.4 

5,34 

5.3 

4.S 

4,78 

4.78 

4,75 

4,72 

4.7 

4.08 

4.7 

4,7 

4,68 

4,66 

4.7 

4.7 

4.7 

4.7 

4,53 

4,48 

4.4S 

4,42 

4.4 

4.4 

4.38 

4,32 

4.32 

4.35 

4.3 

43 

4,28 

4.28 

4.25 

4.25 
4.25 

4.25 

4.22 

4.22 

4.2 

4.2 

4.2 

4.28 

4.28 

4.28 

4.28 

4.28 

4.3 

4,35 

J 

18 ... 

1.  15 

i.„„...„X-*- 

19 

90 

4,98 

5.05 

5.05 

5.1 

5,18 

5.2 

5.15 

5.08 

5.12 

5.02 

5.12 

5.1 

5.1 

4.32 
4.32 

s ...I 

i „„.. 

21 

22 .. 

4.35 
4.38 

7 L._ 

23 . 

4.33 

t _._L... 

24.. 

25 

4.4 

1 I„. 

4.4 

K 1 

11 

26. 

27 

4.4 

4.42 

ii L 

*... 

4,42 

u...... .. 

'29.......... 

4,42 

«... 

30 

4.42 

Ut 

31... 

4.42 

»...,„.„.  J. ..... 

Station  rating  table  for  Michigan  Creek  near  Walden,  Colo.,  from  May  19,  to  October  31,  1905. 


Gai 


Feet. 
4.20 
4.30 
4.40 
4.50 
4.60 


Discharge. 


Sec.-ft. 
5 
10 
20 
30 
45 


Ga 
heii 


it. 


Feet. 

4.70 
4.80 
4.90 
5.00 
5.10 


Discharge. 


8ec.-fi. 
60 
80 
100 
125 
155 


Gage 
height. 


Feet. 
5.20 
5.30 
5.40 
5.50 
5.60 


Discharge. 


Sec.-ft. 
190 
225 
265 
310 
360 


Gage 
height. 

Feet. 
5.70 
5.80 
5.90 
6.00 
6.10 


Discharge 


The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  baaea  on  {ourtft«c>. 
ffltuaiwnents  made  during  1904-5,  and  la  well  defined  between  gage  heights  ijTuet  ****  5  ^  ^^^  - 
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Estimated  monthly  discharge  of  Michigan  Creek  near  W olden,  Colo.,  for  1905. 


May  (19-31) . 

June 

July 

August 

September. . 
October 


Month. 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


190 
628 
245 
60 
20 
22 


120 
107 
57 
8 
5 
10 


155 

377 

97.5 

31.2 

8.9 

15.1 


Totalbj 


Ml 

M 

1,1 


MICHIGAN  CREEK*  NEAR  COWDREY,  COLO. 

This  station  was  established  May  9,  1904.  It  is  located  100  feet  above  the  wagon  brkfei 
li  miles  west  of  Cowdrey,  Colo.,  in  sec.  11,  T.  10  N.,  R.  80  W.,  and  is  below  all  tributaries 

The  channel  is  straight  for  50  feet  above  and  100  feet  below  the  station.  Tbe  r&i 
bank  is  a  gradually  sloping  gravel  bar  which  extends  back  about  80  feet;  tbe  left  banl 
is  about  5.5  feet  high  and  is  well  sodded.  At  high  stages  the  stream  overflows  the  rigbl 
bank  for  a  distance'  of  75  feet  from  the  main  channel.  The  bed  is  composed  of  grave 
and  is  free  from  vegetation,  uniform,  and  permanent.  There  is  but  one  channel  at  al 
stages.  In  some  places  the  current  is  swift  and  uniform;  in  others  backwater,  eddies 
and  dead  water  occur.  Near  the  bridge  the  channel  is  in  poor  condition,  being  obstructed 
by  piles  and  ruined  piers  of  the  bridge.  The  ordinary  range  of  gage  heights  is  about  3  feet 
The  channel  at  the  gage  is  almost  entirely  frozen  over  during  the  winter- months,  makiaq 
gage  readings  impossible. 

Discharge  measurements  are  made  at  high  stages  from  the  downstream  side  of  the  wage* 
bridge.  Low-water  measurements  are  made  by  wading  at  convenient  points  above  tH 
bridge. 

The  gage,  which  was  read  twice  each  day  during  1905  by  C.  M.  Hendrickson,  cocas* 
of  an  inclined  staff  spiked  firmly  to  posts  set  into  the  left  bank  about  75  feet  above  tin 
bridge.  This  gage  was  washed  out  during  the  high  water  of  June,  1905,  but  was  replace* 
in  its  original  position  and  datum.  The  gage  is  referred  to  bench  marks  as  follows 
(1)  A  30-penny  nail  driven  into  the  top  of  the  south  end  of  the  cap  timber  of  the  firs 
pile  bent  at  the  east  end  of  the  bridge;  a  witness  nail  is  driven  in  beside  it;  elevatk* 
of  bench  mark  above  the  zero  of  the  gage,  6.23  feet.  (2)  A  standard  iron-post  bend 
mark,  located  3  feet  south  of  the  fence  on  the  south  side  of  the  road,  75  feet  north  of  tin 
gage  rod  and  50  feet  west  of  the  river  bank;  elevation  above  the  zero  of  the  gage,  6.26  feet 
The  elevation  above  sea  level  is  about  7,870  feet. 

This  station  was  discontinued  October  31,  1905. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  61-64. 

a  For  description  of  creek  see  p.  190. 
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Discharge  measurements  of  Michigan  Creek  near  Cowdrey,  Colo.,  in  1005. 


e. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

W.  A.  Lamb 

Feet. 
40 
80 
77 
40- 
37 
28 
20 

Sq.ft. 
47 
130 
118 
40 
30 
17 
6.6 

Ft.  per 
sec. 

2.84 

3.09 

2.87 

2.05 

1.70 

1.24 

.98 

Feet. 
2.60 
3.65 
3.40 
2.40 
2.23 
1.90 
1.67 

Sec.-ft. 
134 

do 

402 

do 

339 
82 

do 

do 

51 

2 

do 

21 

;r22.. 

do 

6.5 

-Measurements  made  at  different  sections. 
Daily  gage  height,  in  feet,  of  Michigan  Creek  near  Cowdrey,  Cdoi,for  1905. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 
1.8 

Nov. 

2.5 
2.55 
2.5 
3.15 
3.35 
3.2 
.     3.0 
2.65 
2.7 
2.7 
2.55 
2.55 
2.55 
2.55 
2.45 
2.4 
2.45 
2.4 
2.45 
2.45 
2.45 
2.4 
2.4 
2.4 
2.4 
2.4 
2.6 
2.75 
2.8 
2.85 

3.0 

3.15 

3.2 

2.85 

2.8 

2.6 

2.4 

2.4 

2.5 

2.6 

2.6 

2.5 

2.3 

2.3 

2.25 

2.2 

2.3 

2.5 

2.5 

2.55 

2.85 

2.95 

3.1 

3.3 

3.5 

3.4 

3.4 

3.3 

3.35 

3.5 

3.35 

3.4 

3.6 

3.7 

4.0 

4.4 

4.6 

4.6 

4.6 

4.7 

4.5 

4.4 

4.3 

4.2 

4.1 

4.0 

3.9 

3.8 

3.7 

3.0 

3.5 

3.4 

3.4 

3.4 

3.38 

3.35 

3.3 

325 

3.28 

3.18 

3.15 

3.2 

3.1 

3.1 

2.98 

2.9 

2.85 

2.7 

2.68 

2.55 

2.52 

2.55 

2.5 

2.5 

2.5 

2.5 

2.48 

2.42 

2.38 

2.38 

2.38 

2.4 

2.38 

2.42 

2.42 

2.35 

2.35 

2.38 

2.4 

2.4 

2.5 

2.45 

2.45 

2.4 

2.42 

2,42 

2.4 

2.42 

2.4 

2.32 

2.28 

2.35 

2.32 

2.3 

2.3 

2.3 

2.3 

2.25 

2.2 

2.08 

2.0 

2.0 

2.0 

1.9 

1.9 

1.88 

1.82 

1.82 

1.85 

1.82 

1.75 

1.05 

1.65 

1.7 

1.7 

1.7 

1.75 

1.85 

1.9 

1.95 

1.88 

1.85 

1.85 

1.78 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.72 

1.7 

1.7 

1.7 

1.7 

1.75 

1.72 

1.7 

1.72 

1.8 

1.8 

9  n 

1.8    1 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 

1 



| 

1.8 

1.S5 

1.92 

1.95 



1. 95    

1.95  ' 



1.9 

1.9 



1.9     ' 

1.9 

1.9 

1  9 

19    I 

1  9 

i 

1.9 

1.9 
1.92 
1.95 

I 

1.98    

Gage  heights  estimated  June  10-20,  inclusive. 
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Station  rating  table  for  Michigan  Creek  near  Cowdrey,  Colo.,  from  April  1  to  October  31,  1905. 


Ga 
hclg 


it.  i 


Feet. 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 


Discharge. 

8ec.-ft. 
4 
7 
12 
20 
30 
40 
55 
70 


it.     Charge.  |l  hS 


Feet. 
2.40 
2.50 
2,60 
2.70 
2.80 
2.90 
3.00 
3.10 


8ec.-ft. 
85 
105 
125 
145 
170 
195 
220 
245 


Gage 
height. 

Discharge. 

Feet. 

Secjt. 

3.20 

270 

3.30 

300 

3.40 

330 

3-50 

360 

3.60 

390 

3.70 

420 

3.80 

450 

3.90 

480 

h?$*t.  \D***** 


Feet. 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 


Sec-fL 
515 
550 
585 
620 
655 
690 
725 
760 


The  above  tabic  is  applicable  only  for  open-channel  conditions.    It  la  baaed  on  12  discharge  i 
ments  made  during  1904-5.    It  is  well  defined  between  gage  heights  1.7  feet  and  2.6  feet  and  fairly  wdl 
defined  to  3.6  feet.    It  has  been  extended  beyond  these  limits. 

Estimated  monthly  discharge  of  Michigan  Creek  near  Cowdrey,  Colo.,  for  1905. 


Month. 


April. 
May.. 


June 

July 

August 

Septemlier., 
October 


Discharge  In  second-feet. 


Maximum.  Minimum.      Mean. 


315 
360 
760 
270 
95 
25 
28 


The  period. 


85 

■I 

258 

78  J 

6  | 

7  J 
12  i 


133 

186 

466 

122 
50.7 
10.9 
17.5 


Total  in 
acre-feet 


7,«H 
11,41) 
27,730 
7,501 
3,117 

1,076 


59,430 


NORTH  PI.ATTE  RIVER  AT  SARATOGA,  WYO. 

This  station  was  established  June  9,  1903.  It  is  located  at  a  point  about  100  yards  below 
the  two-span  iron-truss  bridge  which  connects  East  and  West  Saratoga, in  T.  17  N.,R.84W. 

The  middle  pier  of  the  bridge  divides  the  stream  into  two  channels  with  almost  equal 
capacity  in  high  or  low  water  periods.  The  banks  are  high  and  do  not  overflow.  The  bed 
of  the  stream  is  composed  of  rock  and  gravel  and  is  subject  to  little  change.  The  current  a 
swift  at  ordinary  stages,  but  at  extreme  low  water  a  sort  of  basin  is  formed  by  the  backing 
up  of  the  water  by  the  riffles  below,  and  the  undercurrent  is  very  sluggish.  There  are  no 
obstructions  in  the  river  above  or  below  the  station  to  interfere  with  the  natural  flow,  but  at 
certain  seasons  each  year  a  "  tie  drive  "  blocks  the  stream  for  a  few  days.  The  range  of  gag* 
readings  is  about  6  feet. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings 
during  high  water  is  at  the  pier  on  the  east  end  of  the  bridge  and  at  ordinary  stages  is  at 
the  center  pier. 

The  gage  was  read  twice  daily  during  1905  by  J.  M.  Sterrett,  who  lives  about  one-fourth ol 
a  mile  distant.  It  consists  of  a  flexible  Gurlcy  rod  fastened  securely  to  a  timber  spiked  U 
the  cribwork  at  the  northeast  corner  of  what  was  formerly  the  Saratoga  Club  property.  Thi 
bench  mark  is  a  spike  driven  into  a  cottonwood  tree  7  inches  in  diameter  standing  30  fee 
northwest  of  the  gage;  elevation,  9.84  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papei 
of  the  United  States  Geological  Survey. 

Description.  09,  p  174,  131,  pp  30-31. 
Discharge:  84,  p  94;  99,  p  175;  131,  p  31. 
Discharge  monthly:  99,  p  176;  131,  p33. 
Gage  heights:  99,  p  175:  131,  p  32. 
Rating  tabic:  99,  p  176;  131,  p  33. 
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Discharge  measurements  of  North  Platte  River  at  Saratoga,  Wyo.,for  1905. 


Hydrographer. 


A.  J.  Parahall . 

do 

J.  M.  Sterrett., 

do 

do 

do 

do 


Width. 


....do 

do 

do 

....do 

do 

do 

A.  J.  Parahall. 


Feet. 
203 
221 
226 
232 
234 
243 
244 
248 
250 
251 
251 
251 
251 
105 


Area  of  I     Mean 
section,    velocity. 


8q.fl. 

487 

610 

721 

776 

850 

936 

1,010 

1,138 

1,212 

1,304 

1,385 

1,524 

1,442 

126 


Ft.  per 
sec. 

0.85 

1.37 

2.15 

2.43 

3.08 

3.53 

4.30 

4.93 

5.54 

5.72 

6.22 

7.32 

6.78 

2.35 


Gage 
height. 


Feet. 
1.91 
2.40 
2.90 
3.10 
3.50 
3.80 
4.10 
4.60 
4.95 
5.25 
5.55 
6.10 
5.80 
1.70 


Dis- 
charge. 


8cc.-ft. 

416 

835 

1,550 

1,885 

2,604 

3,308 

4,344 

5,603 

6,717 

7.455 

8,610 

11,153 

9,790 

296 


*  Made  by  wading  one-fourth  mile  below  station. 
Daily  gage  height,  in  feet,  of  North  Platte  River  at  Saratoga,  Wyo.,for  1905. 


»y. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.72 

1.72 

1.72 

1.78 

1.78 

1.85 

2.02 

1.8 

1.75 

1.75 

1.78 

1.8 

1.85 

1.85 

1.9 

1.92 

1.95 

1.98 

2.0 

1.96 

2.02 

2.05 

2.0 

2.02 

1.98 

2.02 

2.06 

2.02 

1.9 

2.02 

2.05 

2.02 

2.05 

2.02 

2.02 

2.0 

2.1 

2.18 

2.32 

2.6 

2.72 

2.68 

2.45 

2.55 

2.68 

2.55 

2.48 

2.4 

2.38 

2.4 

2.55 

2.5 

2.42 

2.45 

2.5 

2.5 

2.48 

2.62 

2.88 

3.05 

3.05 

3.25 

3.45 

3.45 

3.28 

3.08 

2.95 

2.88 

2.9 

3.12 

3.2 

3.15 

3.05 

2.95 

2.9 

2.85 

2.9 

3.12 

3.5 

3.8 

4.05 

4.22 

4.52 

4.7 

4.82 

4.7 

4.7 

4.68 

4.7 

4.48 

4.38 

4.48 

4.72 
4.92 

5.18 

5.6 

6.0 

5.68 

5.65 

5.65 

6.1 

6.05 

5.7 

5.58 

5.48 

5.3 

5.2 

5.18 

5.22 

4.95 

4.7 

4.55 

4.5 

4.5 

4.48 

4.5 

4.4 

4.32 

If 

3.9 
3.8 

3.68 

3.58 

3.78 

3.6 

3.38 

3.22 

3.08 

3.0 

3.0 

2.95 

2.85 

2.7 

2.65 

2.6 

2.68 

2.6 

2.58 

2.52 

2.42 

2.6 

2.62 

2.6 

2.52 

2.38 

2.25 

2.2 

2.18 

2.18 

2.2 

2.2 

2.25 

2.35 

2.32 

2.28 

2.22 

2.2 

2.15 

2.08 

1.95 

1.9 

1.9 

1.95 

2.18 

2.18 

2.08 

1.98 

1.92 

1.88 

1.82 

1.72 

1.7 

1.68 

1.62 

1.6 

1.6 

1.58 

1.55 

1.55 

1.55 

1.52 

1.5 

1.5 

1.55 

1.52 

1.52 

1.52 

1.55 

1.62 

1.7 

1.78 

1.72 

1.66 

1.62 

1.56 

1.56 

1.51 

1.48 

1.44 

1.4 

1.42 

1.44 

1.46 

1.42 

1.41 

1.42 

1.4 

1.42 

1.44 

1.48 

1.47 

1.51 

1.59 

1.68 

1.68 

1.66 

1.66 

1.66 

1.62 

1.6 

1.57 

1.6 

1.58 

1.58 

1.62 

1.62 

1.7 

1.69 

1.68 

1.72 

1.72 

1.69 

1.68 

1.62 

1.72 

1.74 

1.78 

1.8 

1.82 

1.82 

1.81 

1.82 

1.82 

1.68 

1.54 

1.68 

1.82 

1.94 

1.95 

1.89 

1.88 

1.83 

1.8 

1.7 

1.68 

1.66 

1.66 

1.68 

1.78 

1.8 

1.83 

1.86 

1.79 

1.64 

1.64 

..6    J 

1.63  ' 

1.7 

1.74 

1.7 

1.82 

1.78 

1.72 

1.53 

1.79 

1  87 

1.85 

1.87 

1  82 

1.7 

1.62 

1.78 

1.69 



:::::::::' 









i 

1 

I 



i 

i  '*---. 

3age  heights  estimated  March  1-4. 
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Station  rating  table  for  North  Platte  River  at  Saratoga,  Wyo.,from  March  1  to  Decewher  9, 

1906. 


Gage 
height. 

Discharge. 

Gage 
height 

Feet. 

Sec.-ft. 

Feet. 

2.50 

970 

3.60 

2.60 

1,005 

3.70 

2.70 

1,230    ! 

3.80 

2.80 

1,375    ' 

3.90 

2.90 

1,530    ' 

4.00 

3.00 

1,695    j 

4.10 

3.10 

1,870    | 

4.20 

3.20 

2,055    1 

4.30 

3.30 

2,250 

.   4.40 

3.40 

2,455 

4.50 

3.50 

2,675 

i 

4.60 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  baaed  on  14  discharge 
ments  made  during  1905,'  and  is  well  defined  between  gage  heights  1.7  feet  and  6  feet. 

Estimated  monthly  discharge  of  North  Platte  River  at  Saratoga,  Wyo.tfor  1905. 


March. 

April.. 

May... 

Juno... 

July... 

August 

September. 

Octol>er 

November 

December  1  -9 


NORTH  PLATTE   RIVER  AT  GUERNSEY,   WVO. 

This  station  was  established  June  14,  1900.  It  was  originally  located  at  the  higfawi 
bridge  about  half  a  mile  northwest  of  Guernsey,  Wyo.,  in  sec.  35,  T.  27  N.,  R.  66  W.,  b 
at  the  "opening  of  the  season  of  1902  the  gage  rod  was  removed  to  the  railroad  bridge  31 
feet  above  the  first  location. 

The  channel  is  straight  both  above  and  below  the  station.  The  banks  are  high  and  » 
liable  to  overflow.  The  bed  of  the  stream  is  sandy  but  fairly  permanent.  The  channel 
broken  by  two  piers  and  six  rows  of  piling,  but  no  other  obstructions  above  or  below  intc 
fere  with  the  flow.  The  ordinary  range  of  gage  heights  is  about  7  feet.  At  the  highwi 
bridge  the  bed  of  the  channel  is  more  changeable,  but  the  velocity  is  more  uniform. 

Discharge  measurements  are  still  made  from  the  highway  bridge.  The  initial  point  f 
soundings  is  on  the  left  bank. 

The  gage  was  observed  during  1905  by  W.  F.  Peterson,  who  lives  about  100  yards  distal 
The  1902  gage  was  fastened  to  one  of  the  piers  of  the  railroad  bridge  and  was  placed  1  fo 
lower  than  the  original  gage  had  been.  In  the  latter  part  of  1903  the  1902  gage  was  rcplac 
by  a  new  one  with  its  zero  at  the  same  elevation  as  that  of  the  old  gage.  The  new  f 
was  attached  to  the  pile  of  the  railroad  bridge,  which  had  been  recently  reconstruct 
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nch  mark  was  a  spike  driven  into  the  sleeper  of  the  highway  bridge  at  an  eleva- 
l  feet  above  gage  datum.  The  1903  bench  mark  is  a  United  States  Geological 
ument  125  feet  east  of  the  gage  rod;  elevation  above  the  zero  of  the  gage,  13.72 
levation  of  the  zero  of  the  gage  above  sea  level  is  4,317  feet.  The  reconstruc- 
bridge  under  which  the  gage  was  placed  interfered  somewhat  with  conven- 
;,  and  in  1905  a  secondary  gage  rod  was  placed  nearer  the  bank  for  use  during 
i  of  water. 

on  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
es  Geological  Survey  (Ann= Annual  Report;  WS= Water-Supply  Paper): 
:  WS  49,  p  275;  66,  p  27;  84,  pp  68-69;  99,  pp  165-166;  131,  pp  35-36. 
WS  49,  p  275;  66,  p  27;  84,  p  69;  99,  p  166;  131,  p  36. 
monthly:  Ann  22,  lv,  p  312;  WS  75;  p  125;  84,  p  70;  99,  p  167;  131,  p  38. 
ts:  WS  49,  p  275;  66,  p  27;  84,  p  69;  99,  p  166;  131,  p  37. 
V.  WS  75,  p  126. 
es:  WS  52,  p  516;  66,  p  171;  84,  p  70;  99,  p  167;  131,  p  38. 

charge  measurements  of  North  Platte  River  at  Guernsey,  Wyo.,for  1906. 


.do 
.do 
.do 
.do. 
.do 
.do. 
.do 
.do 
.do 
.do. 
.do 
.do 
.do 
.do. 
.do 
.do 
.do 
.do 
.do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per 
tee. 

Feet. 

Sec.-ft. 

208 

428 

2.54 

1.00 

1,089 

296 

625 

3.28 

1.65 

2,052 

329 

1,214 

4.95 

3.50 

0,007 

330 

1,306 

5.24 

3.80 

6,838 

330 

1,156 

4.41 

3.20 

5,094 

330 

1,855 

5.80 

5.25 

10,760 

330 

1,751 

5.52 

5.00 

9,660 

330 

1,697 

5.33 

4.80 

9,053 

330 

2,073 

6.11 

6.00 

12,670 

330 

2,078 

G.14 

6.00 

12,760 

297 

585 

2.71 

1.45 

1,586 

297 

580 

2.67 

1.42 

1,549 

312 

713 

3.37 

1.95 

2,405 

311 

620 

3.15 

1.65 

1,949 

287 

013 

3.05 

1.58 

1,870 

201 

300 

2.19 

.85 

788 

200 

354 

2.12 

.80 

749 

195 

300 

1.45 

.38 

434 

189 

263 

1.29 

.20 

340 

18G 

250 

1.20 

.10 

300 

196 

307 

1.55 

.45 

478 
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DaUy  gage  height,  in  feet,  of  North  Platte  River  at  Guernsey,  Wyo.,for  1906. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov 

1 

1.0 
1.0 
1.0 

2.85 
3.05 
3.5 

5.25 
5.0 
4.88 

3.85 

5.3 

3.75 

1.85 
1.85 
1.45 

0.55 
.25 
.25 

0.1 
.3 
.38 

a 

2 

3 

4 

1.0 

3.8 

4.05 

3.45 

1.3 

.25 

.3 

5 

1.0 

3.7 

5.05 

3.25 

1.1 

.2 

.32 

6 

1.1 
1.12 

3.7 
3.75 

5.25 
5.6 

3.1 
3.25 

1.0 
1.0 

.2 
.2 

.38 
.45 

7 

8 

1.2 

3.8 

5.05 

3.15 

1.25 

.25 

.5 

9 

1.2 
1.28 

3.0 
3.8 

6.0 
6.0 

2.85 
2.55 

1.0 
1.0 

.3 
.4 

.45 
.4 

10 * 

11 

1.38 

3.6 

6.0 

2.35 

1.0 

.45 

.35 

12 

1.4 

3.3 

6.4 

2.15 

1.3 

.5 

.3 

13 

1.45 

3.2 

6.3 

2.05 

1.8 

.4 

.3 

14 

1.65 

3.2 

6.15 

2.0 

1.15 

.48 

.3 

15 

1.0 

3.1 

6.05 

2.0 

1.0 

.4 

.3 

10 

2.0 

3.05 

5.95 

1.88 

.0 

.4 

.35 

17 

1.8 

3.0 

5.75 

1.75 

.8 

.4 

.32 

J 

18 

1.8 

2.0 

5.65 

1.65 

.8 

.4 

.35 

J 

19 

1.85 

2.0 

5.55 

1.55 

.05 

.35 

.35 

A 

20 

1.95 

3.1 

5.45 

1.48 

.0 

.3 

.35 

A 

21 

2.15 

3.2 

5.25 

1.72 

.85 

.25 

.35 

A 

22 

2.1 

3.4 

4.05 

1.7 

.« 

.2 

.4 

,i 

23 

2.15 

5.15 

4.75 

1.5 

.7 

.2 

.4 

A 

24 

2.4 

4.3 

4.45 

1.4 

.62 

.15 

.4 

.1 

25 

3.15 

4.35 

4.35 

1.4 

.55 

.12 

.4 

.6 

26 

3.3 

4.7 

4.25 

1.5 

.5 

.45 

.6 

27 

3.05 

5.0 

4.15 

1.6 

.48 

.45 

.7 

28 

3.25 

5.1 

4.1 

1.7 

.5 

.5 

.1 

2t> 

3.4 

5.2 

4.0 

1.5 

.48 

.1 

.5 

A 

30 

3.0 

5.35 

3.9 

2.0 

1.2 

.5 

i 

31 

5.4 



1.65 

1.0 



.5 

Station  rating  table  for  North  Platte  River  at  Guernsey ',  Wyo.,from  AprU  1  to  June  12, 190 


hdgft.    «■*"■■■ 


Feet. 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 


Sec.-ft. 
1,090 
1,225 
1,965 
1,510 
1,660 
1,815 
1,970 
2,130 
2,290 
2,455 
2,625 


Gage 
height. 

Feet 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 


Discharge.  1 

1 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge, 

Sec.-ft.     i 

Sec.-ft. 

Feet. 

Sec.-ft. 

2,795    | 

3.20 

5,125 

4.60 

8.770 

2,970    | 

3.30 

5,370 

4.80 

9,310 

3,150    i 

3.40 

5,630 

5.00 

0,860 

3,340    | 

3.50 

5,870 

1       5.20 

10, 410 

3,540    i 

3.00 

6,125 

J        5.40 
l        5.60 

10,070 

3,750 

3.70 

6.385 

11,540 

3,965    i 

3.80 

0,645 

1        5.80 

12,120 

4,185    | 

3.90 

6.905 

1        6.00 

12,700 

4,410    ; 

4.00 

7,170 

6.20 
!        6.40 

13,300 

4,640 

4.20 

7,700 

13,000 

4,880    | 

4« 

8,230 

i 

The  above  table  Is  applicable  only  for  open-channel  conditions.  It  is  based  on  ten  discharge  mei 
urements  made  during  the  first  part  of  1905,  and  is  fairly  well  denned.  Owing  to  shifting  conditio 
this  table  is  not  applicable  subsequent  to  high  water. 
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lotion  rating  table  for  North  Platte  River  at  Guernsey,  Wyo.,from  June  13,  to  November  30, 

1905. 


!     Gage 
1   height. 

Discharge. 

! 

Gage 
height 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

i      FeeL 

Sec-feet. 

Feet. 

Sec.-feeL 

Feet. 

Sec-feet. 

Feet. 

Sec-It. 

0.10 

296 

0.80 

765 

1.50 

1,670 

2.20 

2,925 

.20 

335 

.90 

865 

1.60 

1,835 

2.30 

3,125 

.30 

385 

1.00 

975 

1.70 

2,005 

2.40 

3,330 

.40 

445 

1.10 

1,095 

1.80 

2,180 

2.50 

3,540 

.50 

515 

1.20 

1,225 

1.90 

2,360 

.60 

590 

1.30 

1,365 

2.00 

2,545 

.70 

675 

1.40 

1,515 

2.10 

2,730 

["he  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  eleven  discharge  meas- 
aments  made  during  the  latter  part  of  1905,  and  is  fairly  well  denned.  Above  2.5  feet  the  table  is  the 
me  as  the  preceding  one. 

Estimated  monthly  discharge  of  North  Platte  River  at  Guernsey,  Wyo.,for  1906. 

[Drainage  area,  16,240  square  miles.] 


Month. 


kpnl. 
IUy.. 


Discharge  in  second-feet. 


Maximum. 


July 

August 

September. 

October.... 

November. 


5,620 

10,970 

13,900 

10,690 

2,270 

552 

515 

675 


The  period. 


Minimum. 


1,090 

4,298 

6,905 

1,515 

501 

295 

295 

515 


Mean. 


2,544 

6,745 

10,580 

3,289 

1,041 

382 

435 

559 


Total  in 
acre-feet. 


151,400 
414,700 
629,600 
202,200 
64,010 
22,730 
26,750 
33,260 


1,545,000 


Run-off. 


Second-feet 
per  square 


0.157 
.415 
.651 
.203 
.064 
.024 
.027 
.034 


Depth  in 
inches. 


0.175 
.478 
.726 
.234 
.074 
.027 
.031 
.038 


NORTH  PLATTE  RIVER  AT  ALCOVA,  WYO. 

This  station  was  established  February  19,  1904,  by  John  E.  Field.  It  is  located  at  the 
highway  bridge  1 ,000  feet  southwest  of  the  post-office  at  Alcova,  Wyo.  There  are  no  run- 
ning tributaries  entering  the  river  in  this  vicinity. 

TTie  channel  is  straight  for  1,500  feet  above  and  800  feet  below  the  station.  The  current 
is  swift  in  the  center  and  sluggish  near  the  banks.  Both  banks  are  high,  clean,  and  not 
Bable  to  overflow.  The  bed  of  the  stream  is  rocky,  covered  with  small  bowlders,  and  is  per- 
manent. The  river  is  divided  by  the  bridge  piers  into  ten  channels  at  low  water  and  thir- 
teen channels  at  high  water.  The  bottom  at  the  measuring  section  is  rough  and  uneven, 
and  this  may  affect  the  accuracy  somewhat. 

Measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial  point  for 
soundings  is  the  north  end  of  the  downstream  hand  rail. 

The  gage  is  a  staff  fastened  to  the  northeast  corner  of  the  crib  pier  supporting  the  center 
of  the  bridge.  During  1905  the  gage  was  read  twice  a  day  by  A.  F.  Ilollebaugh.  The  bench 
mark  is  a  standard  United  States  Geological  Survey  iron  post  located  at  the  west  quarter 
comer  of  sec.  19,  T.  30  N.,  R.  82  W.  It  is  about  1 ,000  feet  due  north  of  the  post-office.  It* 
deration  is  5,966  feet  above  sea  level  and  36.67  feet  above  the  gage  datum. 

July  20, 1905,  a  measurement  was  made  by  L.  V.  Branch  with  the  following  result:  Area 
of  section,  670  square  feet;  mean  velocity,  1.68  feet  per  second;  gage  height,  5.42  feet;  dis- 
charge, 1,126  second-feet. 
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STREAM   MEASUREMENTS   IN    1905,   PART    VIII. 


A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Wate 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  34-35. 

Daily  gage  height,  in  feet,  of  North  Platte  River  at  Alcova,  Wyo.,for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.    Pf 

1 

3.8 

3.7 

3.85 

3.85 

3.85 

3.85 

3.85 

3.85 

3.75 

3.7 

3.85 

3.75 

3.65 

3.5 

3.85 

3.8 

3.8 

3.8 

3.8 

3.75 

3.75 

3.8 

3.8 

3.7 

3.65 

3.8 

3.8 

3.8 

1.32 

4.35 

4.38 

4.48 

4.7 

4.75 

4.82 

4.8 

4.78 

4.8 

4.75 

4.85 

4.9 

4.92 

5.0 

5.05 

5.05 

5.08 

5.12 

5.05 

4.95 

5.02 

5.05 

5.2 

5.65 

6.1 

5.9 

5.75 

6.85 

6.85 

7.15 

7.35 

7.35 

7.05 

6.85 

6.65 

6.52 

6.6 

7.0 

7.15 

7.0 

6.78 

9.5 

9.7 
9.9 
10.1 
10.8 
11.35 
11.3 
11.05 
11.0 
11.3 
11.5 
11.1 
lO.t* 
10.55 

7.6 

7.4 

7.25 

7.3 

7.3 

7.15 

6.85 

6.6 

6.45 

6.28 

6.2 

6.05 

5.95 

5.8 

5.0 

5.1 

5.2 

5.1 

5.05 

4.95 

4.9 

4.9 

4.8 

4.7 

4.65 

4.65 

4.55 

4.7 

3.9 

3.9 

3.8 

3.8 

3.9 

4.25 

4.4 

4.25 

4.4 

4.3 

4.3 

4.2 

4.1 

4.1 

4.0 

3.95 

4.3 

4.25 

4.1 

4.1 

4.1 

4.1 

4.05 

4.0 

4.0 

4.0 

4.0 

4.0 

4.18 

2 

4.3 

3 

4.22  i 

4 

4.15 

5 

4.15 

6 

4.32 

7 

4.4 

8 

4.58 

Q 

i 
4.52 

10 

4.52 

11 

4.48 

12 

4.4 

13 

44    , 

" 

4.28 

15 

3.6 
3.75 

3.8 
3.8 

4.95 
5.1 

5.65 
5.8 

6.7 
6.55 

10.2 
10.15 

5.7 
5.6 

5.0 
4.95 

4.0 
3.9 

4.0 
4.0 

4.22 

w 

4.2 

17 

3.85 

3.8 

5.35 

5.85 

6.55 

10.05 

5.6 

4.75 

3.9 

4.12 

4.32 

w 

3.9 

3.85 

5.32 

5.8 

6.65 

10.0 

5.5 

4.6 

3.9 

4.18 

4.4 

» 

3.85 

3.95 

5.2 

5.7 

7.1 

9.8 

5.4 

4.45 

3.9 

4.18 

4.42 

20 

3.85 

4.0 

5.15 

5.68 

7.75 

9.35 

5.45 

4.4 

3.8 

4.2 

4.45 

21 

3.9 

4.05 

5.15 

5.7 

8.45 

9.0 

5.5 

4,3 

3.78 

4.3 

4.5 

22 

3.95 

4.0 

5.15 

5.85 

8.8 

8.8 

5.45 

4.25 

3.75 

4. 25 

4.42 

23 

3.9 

4.  as 

5.15 

5.85 

9.15 

8.7 

5.4 

4.2 

3.75 

4.2 

4.38  : 

24 

3.9 

4.1 

5.15 

5.82 

9.55 

8.7 

5.4 

4.2 

3.8 

4.12 

4.22 

25 

3.95 

4.1 

5.15 

5.9 

9.75 

8.7 

5.25 

4.1 

3.78 

4.15 

3.65 

26 

4.0 

4.15 

5.1 

6.15 

9.9 

8.5 

5.15 

4.0 

3.75 

4.2 

3.82 

27 

4.0 

4.15 

5.1 

6.15 

9.85 

8.4 

5.05 

4.0 

3.7 

4.35 

3.9 

28 

4.05 

4.25 

5.15 

6.08 

9.8 

8.15 

4.95 

4.0 

3.7 

4.22 

4.05  , 

29 

4.05 

5.12 

6.28 

9.95 

8.05 

4.9 

3.9 

3.7 

4.32 

4.25  ' 

30 

4.05 

5.05 

6.75 

9.75 

7.75 

5.2 

3.9 

3.9 

4.42 

3.8    l 

31 

3.85 

5.  as 

9.5 



.., 

3.9 



4.35 

Note.— Probable  ice  condition  January,  February,  March,  and  December. 
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ating  table  for  North  Platte  River  at  Alcova,  Wyo.tfrom  February  21,  1904,  to  Decem- 
ber 81,  1905. 


Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Disc'hargr. 

fret.       ! 

8ee.-ft. 

FeeL 

8ee.-fL 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

3.40     ' 

no 

4.90 

*     760 

6.40 

2,200 

8.80 

6,325 

3. 50 

130 

5.00 

830 

6.50 

2,330 

9.00 

6,770 

3,60 

155 

5.10 

900 

6.60 

2,465 

9.X 

7,225 

3.70 

180 

5.20 

975 

6.70 

2,600 

9.40 

7,685 

3.80 

210 

5.30 

1,055 

6.80 

2,740 

9.60 

8,155 

3.90 

245 

5.40 

1..140 

6.90 

2,885 

9.80 

8,635 

4.00 

285 

5.50 

1,230 

7.00 

3,030 

10.00 

9,120 

4.10 

325 

5.60 

1,320 

7.20 

3,330 

10.20 

9,630 

4. 20 

370 

5.70 

1,415 

7.40 

3,645 

10.40 

10,160 

4.30 

415 

5.80 

1,515 

7.60 

3,980 

10.60 

10,720 

4.40 

465 

5.90 

1,620 

7.80 

4,335 

10.80 

11,300 

4.50 

520 

6.00 

1,730 

8.00 

4,700 

11.00 

11,900 

4.60 

575 

6.10 

1,840 

8.20 

5,080 

11.20 

12,150 

4.70 

635 

6.20 

1,955 

8.40 

5,475 

11.40 

13,130 

4.80 

695 

6.30 

2,075 

8.60 

5,890 

above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  eight  discharge  meas- 
3ts  made  during  1904-5,  and  is  fairly  well  defined  between  gage  heights  4.5  feet  and  9.5  feet.  Below 
.  the  table  is  uncertain. 

Estimated  monthly  discharge  of  North  Platte  River  at  Aleova,  Wyo.tfor  190^-5. 


Month. 

Discharge  in  second-feet. 

Total  In 

Maximum. |  Minimum.      Mean. 

acre-feet. 

1904. 

2,958 
11,450 

8,395 

3,517 
816 

1,302 
647 
465 

747  1        1,729 
3,210  1        5,900 
3,485  '        6,758 

695           1.808 

102,900 

362,800 

402,100 

111,200 

t 

440 
210 
361 
110 

582 
389 
482 
307 

35,790 
23,150 
29,640 
11,570 

nber 

er 

aber  1-19 

The  period 

l,079,0tX) 

1905. 

2,670 

8,998 

13,440 

3,980 

975 

465 

476 

564 

795 
2, 357 
4,245 
760 
245 
180 
265 
168 

1,394 

4,707 

8,855 

1,817 

574 

273 

347 

406 

82, 0."i0 

289,400 

526, 900 

111,700 

t       

35,290 

iber 

16, 240 

21,340 

ber     

24, 160 

'he  period 

1,108,000 

-No  estimate  for  ice  period. 
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STREAM   MEASUREMENTS   IN   1906,  PAST  VIH. 


NORTH  PLATTE  RIVER  NEAR  MITCHELX,,  NEBR. 

This  station  was  established  June  3, 1902.  It  is  located  at  a  highway  bridge  1  mile  soutli 
of  Mitchell,  Nebr.,  in  sec.  27,  T.  23  N.,  R.  56  W.,  and  replaces  the  station  at  Gering,  Nebr 

The  channel  is  straight  for  2,000  feet  above  and  below  the  station.  Both  banks  are  low 
and  sandy,  but  are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  entirely  of 
shifting  sand  to  a  depth  of  20  feet  or  more.  At  high  stages  there  are  three  channels  and  tt 
low  stages  there  are  from  three  to  forty  channels.  The  current  is  never  sluggish,  even  at 
extreme  low  water.  The  river  is  frozen  during  the  winter  months.  The  range  of  gige 
heights  is  about  5.5  feet. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  highway  bridge,  which 
has  a  total  span  of  1,565  feet  and  is  supported  on  pile  bents  20  feet  apart.  The  initial  point 
for  soundings  is  the  zero  mark  at  the  north  end  of  the  bridge. 

A  standard  chain  gage,  which  was  read  during  1905  by  B.  H.  Newbold,  is  fastened  to  tfas 
upstream  end  of  the  hand  rail  near  the  center  of  the  bridge.  The  length  of  the  chain  is  10.60 
feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  cross  cut  in  the  floor  of  the 
bridge  at  the  gage;  elevation,  9.74  feet.  (2)  The  head  of  a  nail  in  the  top  of  the  west  end 
of  the  cap  of  the  first  bent  at  the  north  end  of  the  bridge;  elevation,  8.56  feet.  (3)  A  stand- 
ard aluminum  bench-mark  cap,  marked  "U.  S.  G.  S.  B.  M.,"  leaded  into  the  top  of  a  2-inch 
gas  pipe  4  feet  long,  located  138  feet  north  and  30  feet  east  of  the  north  end  of  the  down- 
stream hand  rail;  elevation,  8.64  feet.    Elevations  are  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papen 
of  the  United  States  Geological  Survey: 

Description:  66,  p  28;  84,  p  66;  99,  pp  162-163;  131,  p  38. 
Discharge:  66,  p  28;  84,  p  67;  99,  p  163;  131,  p  40. 
Discharge,  monthly:  75,  p  126;  84,  p  68;  99,  p  166;  131,  p  41. 
Gage  heights:  66,  p  28;  84,  p  67;  99,  p  164;  131,  p  40. 
Rating  tables:  84,  p  68;  99,  p  164;  131,  p  41. 

Discharge  measurements  of  North  Platte  River  near  MiicheU,  Nebr.,  in  1906. 


Date. 


Hydrographer. 


March  29 

May  12 

June  13 

July  11 

July  20 

August  3 

September  21. 
SeptemlK»r  7.. 


II.  C.  Gardner. 

....do 

....do 

....do 

....do 

....do 

V.  S.  Dobson . . 
II.  C.  Gardner. 


wwth!  £«£'. 


Feet. 

1,576 

1,225 

1,037 

1,050 

800 

762 

450 

450 


Sq.ft. 

048 

2,385 

3,954 

1,513 

760 

871 

215 

266 


Mean 
velocity. 


Ft.  per 
see. 

1.83 

3.61 

4.24 

2.54 

2.13 

2.31 

1.77 

2.89 


Feet. 
2.40 
4.15 
6.20 
3.25 
2.50 
2.75 
1.92 
1.95 


Dis- 
charge 


8ec-JL    : 

1.* 
8,0» 
16,7» 
3,891 

2,014 

90 
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atiy  gage  height,  in  feet,  of  North  Platte  River  near  Mitchell,  Nebr.,  for  1905. 


Jan. 


1.87 

1.79 

1.77 

1.8 

1.81 

1.76 

1.77 

1.78 

1.75 

1.74 

1.65 

1.64 

1.64 

1.65 

1.66 

1.76 

1.82 
1.86  I. 
1.88  I 
1.95  | 

2.0  | 
2.05  ( 
2.1 
1.87 
2.07  | 
2.09  | 

2.01  1 


Feb. 


2.1 

2.15 

2.25 

2.3 

2.53 

2.55 

2.6 


1.72  I 
1.69  | 


for. 

Apr. 

2.72 

2.5 

2.65 

2.6 

2.4 

2.6 

2.37 

2.55 

2.35 

2.5 

2.34 

2.5 

2.32 

2.5 

2.3 

2.5 

2.34 

2.5 

2.35 

2.5 

2.34 

2.6 

2.25 

2.7 

2.3 

2.7 

2.27 

2.8 

2.35 

2.8 

2.38 

2.9 

2.41 

3.0 

2.35 

3.1 

2.4 

3.1 

2.35 

3.1 

2.4 

3.1 

2.45 

3.3 

2.5 

3.4 

2.45 

3.5 

2.35 

3.6 

2.42 

4.1 

2.4 

4.2 

2.36 

4.1 

2.42 

4.3 

2.45 

4.2 

2.42 



May. 


4.1 

4.1 

4.2 

4.3 

4.4 

4.3 

4.4 

4.5 

4.4 

4.4 

4.3 

4.2 

4.2 

4.15 

4.1 

4.1 

4.1 

4.0 

3.9 

3.9 

4.0 

4.1 

4.2 

4.9 

4.7 

4.6 

4.6 

4.7 

4.8 

4.9 

4.9 


June. 


5.0 

4.9 

4.8 

4.8 

4.8 

4.8 

4.8 

4.9 

5.1 

5.0 

5.0 

5.0 

5.2 

5.2 

5.0 

4.9 

4.8 

4.8 

4.8 

4.7 

4.7 

4.6 

4.4 

4.3 

4.25 

4.2 

4.1 

4.0 

4.0 

4.0 


July. 


4.1 

4.1 

4.1 

3.9 

3.8 

3.7 

3.6 

3.6 

3.5 

3.4 

3.2 

3.2 

3.1 

3.0 

2.9 

2.85 

2.8 

2.7 

2.6 

2.6 

2.5 

2.5 

2.55 

2.6 

2.6 

2.5 

2.7 

2.8 

2.8 

2.75 

2.7 


Aug. 


2.7 

2.6 

2.7 

2.7 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.5 

2.5 

2.65 

2.8 

2.6 

2.5 

2.4 

2.3 

2.3 

2.25 

2.2 

2.3 

2.3 

2.2 

2.2 

2.2 

2.15 

2.1 

2.0 

2.0 

2.0 


Sept. 

Oct. 

2.1 

1.9 

2.0 

1.9 

2.0 

1.9 

2.0 

1.9 

2.0 

1.9 

1.9 

1.9 

1.9 

2.0 

2.0 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 


1.9 

1.9   • 

1.9 

1.9 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.05 

2.1 

2.1 


;oe  conditions  during  January  and  February. 

rating  table  for  North  Platte  River  near  Mitchell,  Nebr.,  from  January  1  to 
October  SI,  1005. 


ige 
01 1. 

1 
Discharge. 

Sec.-ft. 

Gage 
height. 

Discharge. 

Cage 
height. 

Feet. 

Discharge. 
Sec.-ft. 

(J  age 
height. 

Discharge 

cet. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.90 

380 

2.80 

2.260 

3.  70 

6, 050 

4. 60 

11,900 

2.00 

520 

2.90 

2,570 

3.  80 

6, 600     ! 

4.70 

12, 700 

2.10 

1             670 

3.00 

2, 900 

1         3-9° 

7,1.50 

4.80 

13.500 

2.30 

1             840 

3.10 

3,260 

|         4.00 

7,700     ! 

4.90 

11,300 

2.30 

!           1,030 

1        3.20 

3.650 

4.10 

8, 300     j 

5.  00 

15,  100 

2.40 

1          1,250 

,        3.30 

4,070 

4.  20 

8.900 

5. 10 

15, 900 

2.50 

1          1,480 

3.40 

4,520 

4.30 

<J.  000     i 

5.20 

16, 800 

2,60 

1, 720 

'        3.50 

5,000 

4.40 

10,300 

2.70 

|          1,980 

i 

1        3.60 

I 

5,500 

4.50 

11,100     j 

jve  table  is  applicable  only  for  open-channel  conditions, 
made  during  1905  and  is  fairly  well  defined. 


It  is  based  on  eight  discharge  incas- 


a  172—06- 


-14 
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Estimated  monthly  discharge  of  North  Platte  River  near  Mitchell,  Nebr.tfor  1905. 
[Drainage  area,  24,400  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum 


Mean. 


Total  in 
acre-feet. 


Run-off. 


SeconeMeet  i  rj- 


March 

April 

May 

June 

July 

August 

September. 
October 


2,036 
9,600 
14,300 
16,800 
8,300 
2,260 
670 
670 


935 

1,480 

7,150 

7,700 

1,480 

520 

380 

380 


1,239 
3,573 
10,010 
12,760 
3,594 
1,296 
420 
460 


76,180 
212,600 
615,500 
759,300 
221,000 
79,690 
24,990 
28,280 


0.051  > 
.146 
.410 


.147 


.017  I 
.019 


The  period . 


2,018,000 


Note.— No  estimate  for  ice  period. 

NORTn  PLATTE  RIVER  AT  BRIDGEPORT,  NEBR. 

This  station  was  established  May  4,  1902.  It  is  located  at  the  highway  bridge  o* 
public  road  about  one-half  mile  north  of  Bridgeport,  Nebr.,  in  sec.  28,  T.  20  N.,  R.  51 

At  the  gaging  section  the  channel  is  narrowed  by  a  dike  built  as  a  bridge  approach, 
is  straight  for  a  considerable  distance  both  above  and  below.  The  banks  are  low,  bul 
not  liable  to  overflow.  The  bed  is  composed  of  shifting  sand.  There  is  but  one  chano 
ordinary  or  high  stages,  but  at  low  water  the  stream  is  divided  into  many  winding  chan 
The  water  is  never  sluggish. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  highway  bridge,  w 
is  supported  by  pile  bents  about  20  feet  apart.  The  initial  point  for  soundings  is  the 
mark  on  the  hand  rail  at  the  south  end  of  the  bridge. 

The  gage,  which  was  read  during  1905  by  Porter  Hannawald,  is  of  the  wire  and  we 
type  and  is  fastened  to  theupstream  hand  rail  of  the  bridge.  The  length  of  the  wire  is  1 
feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  6  by  6  inch  stone,  ma 
44  U.  S.  C.&  G.  S.,"  in  the  NE.  },  sec.  32,  T.  20  N.,  R.  50  W.,  of  the  sixth  principal  merii 
130  feet  east  of  the  east  gate  of  the  stock  yards  and  300  feet  northwest  of  the  northwest 
ner  of  the  public  school  building;  elevation,  9.94  feet.  (2)  A  standard  aluminum  Ui 
States  Geological  Survey  bench-mark  cap  set  in  a  20  by  12  by  6  inch  stone  located  aba 
feet  south  and  a  little  east  of  the  northeast  corner  of  lot  No.  4,  block  No.  2,  of  the  Rive 
addition  to  Bridgeport,  Nebr.;  elevation,  11.32  feet.  (3)  The  head  of  a  nail  in  the  t< 
the  west  end  of  the  cap  of  the  south  bent  of  the  bridge;  elevation,  10.14  feet.  Eleva 
are  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Pi 
of  the  United  States  Geological  Survey: 

Description:  84,  p  64;  99,  pp  159-160;  131,  p  42. 
Discharge:  84,  p  65;  99,  pp  160-161;  131,  p  43. 
Discharge,  monthly:  84,  p  66;  99,  p  162;  131,  p  44. 
Gage  heights:  84,  p  65;  131,  p  43. 
Hating  tables:  84,  p  66;  99,  p  162;  131,  p  44. 
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Discharge  measurements  of  North  Platte  River  at  Bridgeport,  Nebr.,  in  1906. 
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Hydrographer. 


I 

H.C.  Gardner. 

I do 

do 

do 

do 

do 

13..    A.  Dobeon 


wirith     Area  of  I     Mean     I 
Wldthi  section,    velocity. 


Gage 
l  eight. 


heii 


I 


Feet. 
2,200 
2,200 
2,190 
2,190 
1,900 
2,000 


Sq.ft. 

845 
4,150 
4,904 
2,039 
1,287 
1,298 

232 


Ft.  per 
tec. 


1.67 
2.06 
3.57 
2.26 
1.84 
1.92 
1.57 


Feet. 
5.10 
6.30 
7.00 
5.65 
5.40 
5.45 
4.91 


Dis- 
charge. 


8ec.-ft. 
1,417 
11,040 
17,550 
4,608 
2,367 
2,504 
366 


>aily  gage  height,  in  feet,  of  North  Platte  River  at  Bridgeport,  Nebr.,  for  1905. 
Day. 


Mar.       Apr.      May.   ,  June.      July.  |  Aug.      Sept.       Oct. 


5.1    I 
5.25 
5.27  i. 


5.5 
5.7 
5.52 
5.3 
5.27 
5.27  | 
5.25  | 
5.32  I 

5.35  j 
5.32  i 
5.43  | 

5.36  , 
5.42  | 
5.35  i 
5.37 
5.3 
5.38  I 


5.62  j 
5.6    | 
5.9 
5.57 
5.62  I 
5.8    j 
6.0    ' 
6.0 
6.02  I 
6.2    I 
6.2    ; 
6.2    j 
6.4    I 


6.45 
6.43  j 
6.4 

6.4  , 
6.37  , 

6.5  I 
6.41 
6.43 

6.45  I 
6.4 

6.46  | 
6.33 
6.3 
6.25 
6.25 
6.3 
6.25 
6.28 
6.25 
6.28 
6.15 
6.26 
6.25 
6.6 
6.53 
6.5 
6.52 
6.6 
6.55 
6.57 
6.7 


6.81 
6.75 
6.65 
6.62 
6.55  I 
6.57  I 
6.78  | 
6.86  : 

6.8  I 

6.9  ' 
6.9    ' 
6.95 
6.98  , 
7.0 
6.95 
6.8 
6.H     - 
6.8 
6.7     I 
6.6 
6.65  i 
6.6 
6.6 
6.5    ' 
6.35 
6.3 
6.25 
6.2    j 
6.15  I 


6.25 

6.25  : 

6.25  | 

6.35 

6.2 

6.0    ' 

5.95  j 

5.88 

5.85 

5.8 

5.75  i 

5.68 

5.6    I 

5.5    I 

5.35  | 

5.43  ! 

5.43  j 

5.4    ! 

5.34 

5.25 

5.37 

5.37 

5.05 

5.32 

5.16 

5.13 

5.43 

5.42 

5.38 

5.54 

5.43 


5.46 

5.54 

5.37 

5.44 

5.48 

5.36 

5.35 

5.37 

5.31 

5.3 

5.33 

5.21 

5.27 

5.16 

5.3 

5.39 

5.13 

5.05 

5.0 

4.06 

4.0 

4.98 

4.95 

4.9 

4.86 

5.06 

5.07 

4.9 

4.88 

4.9 

4.88 


4.8 

4.84 

4.93 

4.87 

4.94 

4.9 

4.87 

4.9 

4.9    | 

4.96  | 

4.94  I 
4.93  i 
4.91  I 

4.95  | 
4.9 
4.87  ' 

4.87  j 
4.89  I 

4.97  j 
5.0  I 
4.95  ! 
4.9  | 
4.9  | 
4.9  ' 
4.92 
4.87 

4.88  ' 

4.87  , 
4.86  . 

4.88  I 


4.86 

4.9 

4.92 

4.94 

4.95 

4.93 

4.9 

4.9 

4.9 

4.93 

4.95 

4.97 

4.98 

5.23 

5.15 

5.1 

5.1 

5.08 

5.03 

5.02 

5.07 

5.05 

5.1 

5.08 

5.08 

5.06 

5.08 

5.0 

5.1 

5.08 

5.1 
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Station  rating  tabUfor  North  Platte  River  at  Bridgeport,  Nebr.Jrom  March  £9  to  July  //,  1901 

,i^tlll^n^||ISaft.JD«-i» 


Feet.  ' 

5.10  I 

5.20  | 

5.30  ! 

5.40  i 

5.50  ! 
I 


Sec-ft. 
1,400 
1,900 
2,400 
3,000 
3,700 


Feet. 
5.00 
5.70 
5.80 
5.90 
6.00 


I 

8ec.-ft.  ' 

4,400  j[ 

5,250  i| 

6,100  \\ 

6,950  >j 

7,800  !' 


Gage 
height. 


Feet. 
6.10 
6.20 
6.30 
6.40 
6.50 


Discharge. 

height. 

Sec-ft. 

j     Feet. 

8,750 

6.60 

9,700 

6.70 

10,700 

6.80 

11,700 

6.90 

12,700 

7.00 

Discharge,  j 


8ec-fU 
13,700 
14,700 
15.700 
16,700 
17,700 


The  above  table  is  based  on  four  discharge  measurements  made  during  1905  and  Is  fairly  veil 
between  gage  heights  5.1  feet  and  7  feet. 

From  July  12  to  21  tho  rating  table  was  applied  indirectly.     After  July  21  the  folio* 
ing  table  was  used: 

Station  rating  table  for  North  Platte  River  at  Bridgeport,  Nebr.,from  July  22  to  October  31, M 


1 

Feet.     ' 

Sec-ft.     ! 

Feet. 

4.80    1 

200 

5.10 

4.90    : 

350    1 

5.20 

5.00    ! 

600    1 

1 
Discharge. 

Gage 
height. 

Discharge. 

1     Gage 
•  height. 

Discharge. 

Sec-ft. 
930    j 
1,270 

Feet. 
5.30 
5.40 

8ee.-ft. 
1,720 
2,300 

1     Feet. 
1       5.50 
1        5.60 

1 

i 

8ec-fL 
2,920 
3,600 

The  atwvo  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  three  discharge  meat 
urementH  made  during  1905  and  the  general  form  of  the  1904  curve.    It  is  not  well  defined. 

Estimated  monthly  discharge  of  North  Platte  Ritvrat  Bridgeport,  Nebr.,for  1906. 
[Drainage  area,  23,190  square  miles.] 


Month. 


Discharge  in  second-feet. 
Maximum. 


Apill 

May 

Juno 

July 

August 

Scptcmlier. 
October 


11,700 
14,700 
17,700 
11,200 

3.192 
000 

1,405 


Minimum. 


2,150 
9,225 
9,225 
765 
290 
200 
290 


Thi«  !>•  riocl. 


Mean. 


4,822 

11,710 

14,430 

4,536 

1,31G 

370 

(iS5 


Total  In 
acre-feet. 


I 


286,900 
720,000 
858,000 
278,900 
80,920 
22,020 
42,120 

2,289.000  I 


Run-off. 


8econd-feet 

per  square 

mile. 


0.206 


.196 
.057 
.016 
.030 


Depth* 
inch* 


04 
M 
M 

% 
JO 

J0 

JO 
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NORTH    PLATTE  RIVER  AT  NORTH  PLATTE,  NEBR. 

lis  station  was  established  October  5, 1894.  It  i3  located  3}  miles  above  the  junction 
orth  and  South  Platte  rivers,  at  a  highway  bridge  about  one-half  mile  north  of  the  city 
orth  Platte,  in  sec.  28,  T.  14  N.t  R.  30  W.  It  is  the  lowest  station  on  the  river. 
be  channel  is  nearly  straight  for  about  500  feet  both  above  and  below  the  station.  The 
ks  are  low,  but  are  rarely,  if  ever,  overflowed.  The  bed  is  composed  of  shifting  sand. 
river  flows  in  two  channels  separated  by  a  large  island.  The  north  channel  is  narrow 
except  in  moderately  high  water  is  dry.  At  low  stages  the  water  is  confined  to  a  few 
nnels  along  the  right  bank.  The  only  obstructions  in  the  channel  are  the  pile  bents  and 
ined  ice  guards  of  the  bridge.  The  current  is  never  sluggish,  even  at  low  stages.  One 
dl  tributary,  Birdwood  Creek,  maintains  a  small  flow  of  water  at  the  gaging  station  dur- 
months  when  the  river  itself  would  otherwise  be  entirely  dry.  During  the  winter 
Dths  the  river  often  freezes  almost  solid,  since  it  is  very  shallow. 

Discharge  measurements  are  made  from  the  highway  bridge,  which  consists  of  93  spans 
iported  on  pile  bents  20  feet  apart.  The  initial  point  for  soundings  is  on  the  right  bank. 
Hie  gage,  which  was  read  during  1905  by  H.  E.  Dress,  is  a  vertical  staff  spiked  to  the  pil- 
l  of  the  Union  Pacific  Railroad  bridge  2  miles  below  the  wagon  bridge.  The  bench  mark 
the  top  of  the  east  rail  directly  over  the  top  of  the  gage  rod;  elevation,  12.00  feet.  It  is 
stomary  to  refer  the  elevation  of  the  water  surface  at  the  gaging  section  during  measure- 
sots  to  the  top  of  the  upstream  end  of  the  cap  of  the  second  bent  from  the  right-bank  end 
the  highway  bridge. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
nited  States  Geological  Survey  (Ann = Annual  Report;  Bull. = Bulletin;  WS=Water-Sup- 
y  Paper): 

Description:  Ann  18,  iv,  pp  156-157;  19,  iv,  p  308;  Bull  131,  p  30;  140,  pp  99-100;  WS  15.  p  86;  27,  p  76; 

,  pp  220-221;  49,  p  277;  66,  p  28;  84,  p  62;  99,  pp  157-158;  131,  pp  44-45. 

Discharge:  Ann  13.  iii,  p  82;  18,  iv,  p  157;  20,  iv,  pp  301,  302;  Bull  131,  p  92;  140,  p  100;  WS  15,  p  86;  27, 

%;  37,  p  221;  49,  p  277;  66,  p  28;  84,  p  62;  99,  p  158;  131,  p  45. 

Discharge,  monthly:  Ann  18,  Iv,  p  158;  19,  iv,  p  310;  20,  iv,  pp 263, 269;  21,  iv,  p  199;  Bull  140,  p  102;  WS 

,p64;  99,  pl59;  131,  p  47. 

Discharge,  yearly:  Ann  20,  iv,  p  54. 

Gage  heights:  Bull  140,  p  102;  WS  11,  p  52;  15,  p  86;  27,  p  81;  37,  p  221;  49,  p  278;  66,  p  29;  84,  p  63;  99, 

1156,161;  131,  p  46. 

Hydrographs:  Ann  19,  iv,  p  310;  21,  iv,  p  199. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  266. 

Rating  tables:    Ann  18,  iv,  pp  157-158;  Bull  140,  p  101;  WS  27,  p  88;  39,  p  447;  84,  p  63;  99,  p  159;  131, 

16. 


Discharge  measurements  of  North  Platte  River  at  North  Platte,  Nebr 

,  in  1905 

Date. 

Hydrographer. 

Width. 

Feet. 
1,460 
1,960 

Area  of 
section. 

Sq.ft. 

1,020 

3,002 

5,213 

4,875 

2,336 

1,500 

1,294 

426 

563 

462 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

rb31 

r  16               

0.  W.  Bates 

Ft.  per 
sec. 
2.11 
3.08 
3.37 
3.28 
2.51 
2.34 
1.98 
1.65 
1.87 
1.50 

Feet. 
2.40 
3.35 
3.95 
3.75 
2.75 
2.40 
2.20 
1.80 
1.98 
1.70 

Sec. -ft. 
2,157 

do 

9,677 

el2 

•20 

13 

22 

II.  C.  Gardner 

do 

do 

do 

1,950 
1,970 
3,740 
1,760 
1,120 

17,570 
16,010 
5,878 
3,513 

oat  5      

do 

2,504 

ember  20.. 

►ber  24 

ember  9 . . . 

F.  S.  Dobson 

703 

Dobson  and  Bates 

1,020 

1,056 

H.  C.  Gardner 

735 
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Daily  gage  height,  in  feet,  of  North  PlaUe  River  at  North  Platte,  Nebr.Jor  1906. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

3.4 

3.65 

3.68 

3.38 

3.28 

Aug. 

Sept. 

Oct. 

1 

2.58 
2.62 
2.65 
2.75 
2.7 

3.18 
3.32 
3.45 
3.38 
3.38 

3.66 
3.88 
3.88 
3.88 
3.68 

2.52 

2.48 

2.45 

2.3 

2.22 

1.6 
1.55 
1.5 
1.52 
1.62 

l.€ 

2 

1.5 

3 ' 

1JI 

4 

1.8 

5 

2.85 

1.9 

6 

2.75 
2.62 

2.62 
2.48 

3.4 
3.45 

3.58 
3.5 

3.38 
3.18 

2.22 
2.18 

1.7 
1.72 

l.tt 

7 

LIS 

8 

2.5 

2.38 

8.48 

3.48 

3.1 

2.15 

1.7 

l.tf 

9 

2.4 

2.25 

3.5 

3.52 

3.0 

2.18 

1.7 

1.1 

10 

2.45 

2.28 

3.4 

8.72 

2.9 

2.1 

1.72 

l.tf 

11 

2.5 

2.38 

3.48 

3.88 

2.82 

2.05 

1.7 

1.72 

12 

2.4 

2.35 

3.5 

4.02 

2.8 

2.0 

1.65 

1.71 

13 

2.4 

2.42 

3.5 

3.95 

2.75 

2.2 

1.65 

1.* 

14 

2.5 

2.45 

3.55 

3.9 

2.62 

2.2 

1.75 

l.tf 

15 

2.42 

2.5 

3.4 

4.08 

2.52 

2.18 

1.85 

1.82 

10 

2.68 

2.45 

3.35 

4.28 

2.42 

2.02 

1.68 

1.71 

17 

2.82 

2.45 

3.2 

4.08 

2.32 

2.0 

1.58 

1.71 

18 

2.7 

2.48 

3.18 

3.9 

2.2 

1.92 

1.68 

1.71 

19 

2.82 

2.45 

3.18 

3.8 

2.28 

1.95 

1.82 

1.8 

20 

2.05 

2.42 

3.28 

3.75 

2.42 

2.02 

1.9 

1.9 

21 

2.5 

2.8 

3.2 

3.6 

2.5 

1.85 

1.8 

1J 

22 

2.4 

2.8 

3.1 

3.6 

2.42 

1.8 

1.75 

1J 

23 

2.32 

2.72 

3.05 

3.62 

2.28 

1.75 

1.8 

1JI 

24 

2.28 

2.9 

3.1 

3.62 

2.28 

1.68 

1.72 

U 

25 

2.28 
2.25 

3.12 
3.1 

3.28 
3.28 

3.42 
3.32 

2.3 
2.18 

1.68 
1.7 

1.68 
1.62 

us 

2tt 

u 

27 

2.25 

3.0 

3.82 

3.28 

2.2 

1.68 

1.58 

u 

28 

2.38 

2.9 

3.65 

3.18 

2.18 

1.65 

1.55 

u 

29 

2.4 

3.05 

3.78 

3.12 

2.38 

1.6 

1.6 

iM 

30 

2.38 

3.22 

3.7 

3.22 

2.1 

1.75 

1.6 

2M 

31 

2.4 

3.65 

2.18 

1.72 

!• 

Station  rating  table  for  North  Platte  River  at  North  Platte,  Nebr.,from  March  5  to  June  tfi 

1905. 


<;S^.|  Discharge.' 


"eel. 

Sec.-ft. 

2.30 

1,630 

2.40 

2, 150 

2.50 

2, 700 

2.60 

3,200 

2. 70 

3,930 

Gage 
height. 

Discharge. 
Sec.-ft. 

|     Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

1        3.30 

Sec.-ft. 

FeeL 

8ec.-fL 

2.80 

4,620 

9,080 

3.80 

15,440 

2.90 

5,370 

1        3.40 

10,200 

3.90 

16,900 

3.00 

6,190 

3.50 

11,400 

4.00 

18,400 

3.10 

7,080 

3.60 

12,680 

4.10 

19,930 

3.20 

K,040 

3.70 

M,  aw 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  three  dlschftlg 
measurements  made  during  1005,  and  is  poorly  defined.  Owing  to  the  shifting  character  of  the  streafl 
bed,  all  estimates  based  on  this  and  the  following  table  are  merely  rough  approximations. 
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Hon  rating  table  for  North  Platte  River  at  North,  Platte,  Nebr.,from  June  16  to  September 

10, 1906. 


1 

Gage 
belght. 

Discharge. 

Gage 
height 

Discharge. 

Gage 
height. 

Discharge. 

1    Gage 
height. 

Feet. 

Discharge. 

Teet. 

Sec.-ft. 

Feet 

See.-ft. 

Feet. 

8tc.-ft. 

Sec.-ft. 

l.SO 

360 

2.30 

3,050 

3.00 

7,910 

3.70 

15,430 

1.00 

530 

2.40 

3,600 

3.10 

8,810 

3.80 

16,690 

1.70 

710 

2.50 

4,200 

3.20 

9,770 

3.90 

17,970 

1.80 

1,000 

2.60 

4,850 

3.30 

10,790 

4.00 

19,270 

1.90 

1,310 

2.70 

5,540 

3.40 

11,870 

4.10 

20,590 

2.00 

1,670 

2.80 

6,280 

3.50 

13,010 

4.20 

21,930 

|         2.10 

2,080 

2.00 

7,070 

3.60 

14,200 

4.30 

23,280 

2.20 

2,540 

i  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  five  discharge  mcas- 

ents  made  during  1905.    From  September  11  to  October  31  the  discharge  was  obtained  by  the 

■direct  method. 

Estimated  monthly  discharge  of  North  Platte  River  at  North  Platte,  Nebr.,for  1905. 
[Drainage  area,  28^20  square  miles.] 


Month. 


■fan*  5-31. 

Aptil 

May 

jMk 

July 

August 

September. 
October 


The  period. 


Discharge  in  second-feet 


Maximum.  Minimum.     Mean, 


4,J95 
8,248 
15,730 
23,010 
15,180 
4,330 
1,000 
1,270 


1,390 

1,390 

6,635 

9,002 

2,080 

530 

260 

200 


2,727 
3,743 
10,270 
14,700 
5,983 
1,862 
585 
616 


Total  in 
acre-feet. 


146,000 
222,700 
031,500 
874,700 
367,900 
114,500 
34,810 
37,880 


2,430,000 


Run-off. 


Second-feet 

■80 

mil 


per  square 
nile. 


0.0% 
.131 
.360 
.515 
.210 
.065 
021 
.022 


Depth  in 
inches. 


0.096 
.146 
.415 
.575 
.242 
.075 
.023 
.025 


LARAMIE  RIVER  AT  GLENDEVEY,  COLO. 

Laramie  River  rises  on  the  east  side  of  the  Medicine  Bow  Range  in  Colorado,  flows  north- 
westward into  Wyoming,  and  thence  north  and  northeast  until  it  joins  the  North  Platte  at 
Fort  Laramie,  Wyo.  The  drainage  basin,  which  is  narrow  and  very  mountainous  in  its 
upper  portion,  broadens  considerably  in  the  middle  and  lower  portions.  The  middle  portion 
comprises  the  Laramie  plains  and  surrounding  foothills.  The  plains  are  about  30  miles 
wide  and  80  miles  long,  extend  north  and  south,  and  are  bounded  by  the  Laramie  Hills  on 
the  east  and  the  foothills  of  the  Medicine  Bow  Range  on  the  west.  After  passing  around  the 
Laramie  Hills  the  river  flows  out  on  the  Great  Plains  until  it  joins  the  North  Platte.  The 
»wj  throughout  the  entire  area  is  sandy  and  along  the  river  bottoms  is  fertile.  Above  the 
Laramie  Plains  the  altitude  is  too  great  to  permit  the  raising  of  crops  other  than  hay  and  a 
few  of  the  hardier  cereals.  Numerous  small  ditches  divert  the  water  of  the  stream  to  the  hay 
lands  along  the  first  bottom  and  to  a  considerable  extent  to  the  higher  lands  on  either  side. 
Cattle  raising  is  the  chief  industry.  In  the  lower  portion  of  the  valley  irrigation  is  prac- 
ticed to  some  extent,  and  large  crops  are  produced  each  year.  There  are  extensive  forests  of 
pine  and  spruce  on  the  headwaters  of  the  stream,  which  lie  in  the  Medicine  Bow  Forest 
Reserve. 

The  largest  tributary  from  the  west  is  the  Little  Laramie,  which  rises  near  the  center  of  the 
Medicine  Bow  Range,  flows  eastward  out  on  the  Laramie  Plains,  and  enters  the  main  river 
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10  miles  north  of  the  city  of  Laramie.  Its  drainage  area  is  similar  in  every  respect  to  thi 
the  upper  and  middle  portions  of  the  Laramie.  The  principal  tributary  of  the  Laram* 
the  right  bank  is  Chugwater  Creek,  which  rises  in  the  Laramie  Hills  and  joins  the  r 
about  18  miles  above  its  mouth.  The  valley  of  Chugwater  Creek  is  broad  and  fertile  and 
entire  stream  is  used  for  irrigation  during  the  summer  season. 

Mclntyre  Creek,  the  largest  tributary  of  the  Laramie  in  Colorado,  is  described  on  f 
215,  in  connection  with  the  gaging  station  at  Gleneyre,  Colo. 

The  Glendevey  gaging  station  was  established  June  24, 1904.  It  is  located  at  the  highi 
bridge  at  Glendevey,  Colo.,  on  the  State  road  between  Walden  and  Fort  Collins,  in  T.  9 
R.  76  W. 

The  channel  is  straight  for  about  100  feet  above  and  300  feet  below  the  station.  B 
banks  are  high  and  covered  with  a  dense  growth  of  willows  and  the  stream  does  not  oi 
flow  even  at  very  high  stages.  The  bed  is  composed  of  bowlders  and  coarse  gravel  am 
free  from  vegetation  and  permanent.  There  is  but  one  channel  at  all  stages,  broken 
three  piers.  Gage  heights  have  an  ordinary  range  of  about  2.5  feet.  During  the  win 
months  the  channel  is  obstructed  by  ice  and  gage  readings  are  impracticable.  The  cunrn 
swift  at  high  stages  and  medium  at  low  stages.  Discharge  measurements  are  affected 
the  bowlders  on  the  bed  of  the  stream  and  by  the  piers  of  the  bridge. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  three-span  bridge 
.which  the  gage  is  attached.  The  initial  point  for  soundings  is  a  30-penny  nail  driven  into 
guard  log  directly  above  the  east  face  of  the  wooden  pier  at  the  left  end  of  the  bridge. 

The  gage,  which  was  read  twice  each  day  during  1905  by  E.  S.  Graves,  consists  of  a  ve 
cal  staff,  graduated  from  1  foot  to  8  feet,  attached  to  the  northwest  corner  of  the  first  j 
from  the  right  bank.  The  1-foot  mark  rests  on  the  bed  of  the  stream.  The  gage  is  refer 
to  bench  marks  as  follows:  (1)  A  cross  cut  in  the  top  of  a  granite  bowlder  18  inches  in  dial 
ter,  10  feet  northwest  of  the  initial  point  for  soundings;  elevation,  7.32  feet  above  the  zen 
the  gage.  (2)  A  cross  cut  in  the  top  of  a  granite  bowlder  3  feet  in  diameter,  75  feet  noi 
west  of  the  initial  point  for  soundings;  elevation,  16.84  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  \Ya 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  66-67. 

Discharge  measurements  of  Laramie  River  at  Glendevey,  Ccio.t  in  1906. 


Date, 


Ilydrographer. 


,  Width. 


Area  of  ,    Mean         Gage 
section.  ,  velocity,  i   height. 


Pi 
cha 


I 

May  22 i  W.  A.  L 

Juno  22 do.. 

July  20 ' do.. 

August  5 ' do.. 

August  20 do.. 

September  20  ..' do.. . 


Feel. 

Sq.ft. 

Ft.  per 
sec. 

Feet.     \ 

52 

76 

4.00 

2.72 

50 

92 

4.61 

3.05 

45 

52 

2.42 

2.30 

35 

41 

1.80 

2.10 

34 

33 

1.36 

1.99 

25 

26 

.96 

1.91 

Set 
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Daily  gage  height,  in  feet,  of  Laramie  River  at  Glendevey,  Colo.,  for  1905. 


Day. 


^pr. 

May 

June 

July 

Aug. 

Sept. 

Oct. 

1.82 

2.25 

3.4 

2.7 

2.25 

1.95 

1.8 

1.82 

2.25 

3.45 

2.7 

2.2 

2.0 

1.8 

1.82 

2.25 

3.85 

2.65 

2.2 

1.9. 

1.8 

1.82 

2.2 

4.1 

2.45 

2.2 

1.9 

1.8 

1.85 

2.15 

4.1 

2.4 

2.15 

1.9 

1.8 

1.9 

2.15 

3.9 

2.3 

2.1 

1.9 

18. 

1.9 

2.15 

3.8 

2.3 

2.1 

19 

1.8 

1.9 

2.22 

4.0 

2.35 

2.1 

1.9 

1.8 

1.9 

2.22 

4.3 

2.4 

2.1 

1.9 

1.8 

1.9 

2.25 

4.15 

2.35 

2.1 

1.9 

1.8 

1.85 

2.25 

3.6 

2.4 

2.15 

1.9 

1.8 

1.9 

2.25 

3.6 

2.45 

2.15 

1.9 

1.8 

1.9* 

2.25 

3.55 

2.4 

2.1 

1.9 

1.8 

1.9 

2.2 

3.5 

2.4 

2.1 

1.9 

1.8 

1.9 

2.2 

3.65 

2.4 

2.1 

1.85 

1.8 

1.88 

2.28 

3.65 

2.3 

2.05 

1.8 

1.8 

1.9 

2.4 

3.65 

2.35 

2.0 

1.8 

1.8 

1.88 

2.45 

3.45 

2.35 

2.0 

1.9 

1.85 

1.88 

2.48 

3.2 

2.35 

2.0 

1.9 

1.9 

1.88 

2.58 

3.05 

2.3 

2.0 

1.85 

1.9 

1.92 

2.75 

3.05 

2.3 

1.95 

1.8 

1.8 

1.92 

2.9 

3.05 

2.3 

1.9 

1.8 

1.8 

1.92 

3.1 

3.15 

2.2 

1.9 

1.8 

1.8 

1.92 

3.28 

3.1 

2.2 

1.9 

1.8 

1.8 

1.95 

3.35 

3.1 

2.25 

1.9 

1.8 

1.8 

195 

3.1 

3.1 

2.3 

1.9 

1.8 

1.8 

2.05 

3.05 

3.1 

2.35 

1.9 

1.8 

1.8 

2.15 

3.1 

3.0 

2.4 

1.95 

1.8 

1.8 

2.15 

3.05 

2.85 

2.35 

1.95 

1.8 

1.8 

2.15 

3.0 

2.75 

2.3 

1.9 

1.8 

1.8 

3.25 

2.3 

1.9 



1.8 

xtting  tnhlefor  Tjoramie  River  at  GlemUvey,  Colo.,  from  June  2J+,  1!K)4,  to  October  31, 

1905. 


J  age 
ight. 

i 
Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Fret. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.80 

7 

2.50 

205 

3.20 

49.5 

3.90 

(              830 

1.90 

25    1 

2.60 

245 

3.30 

540 

4.(10 

i              880 

2.00 

1               » 

2.70 

285 

3.  40 

.585 

4.10 

1              930 

2.10 

75    ,' 

2.80 

325     1 

3.50 

630 

4.20 

985 

2.20 

1              105 

2.90 

36a 

3.60 

680 

4.30 

!           1,040 

2.30 

i      itt  ii 

3.00 

405 

3.70 

730 

| 

2.40 

'              170  - 

3.10 

4.50 

3.80 

780 

i 

bove  table  ia  applicable  onlv  for  open-channel  conditions.  It  is  based  on  ten  discharge  meas- 
t»  made  during  1904-5,  and  is  well  defined  between  gage  heights  2  feet  and  3  feet.  The  table  has 
tended  beyond  these  limits. 


i 
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Estimated  monthly  discharge  of  Laramie  River  at  Glendevey,  Colo.,  for  190^-6. 


Month. 


1904. 


Juno  24-30.. 

July 

August 

September. 
October 


The  period. 


1905. 


April 

May 

June 

July 

August 

September. . 
October.. w. 


Discharge  in  second-feet. 


Maximum.  Minimum 


405 
405 
90 
50 


The  period . 


90 

502 

1,040 

285 

120 

50 

25 


265 
90 
50 
25 
7 


Mean. 


Total  in 
acre-feet. 


299 

165 
63.4 
31.7 
26.6 


4,1*1 
10,141 


21,711 


U  I 

3051, 
105  1 
25  | 

; 


31.3 
263 

627      | 

162      J 

60.7 

18.5 

8.5  I 


1,80 
16,131 
37,Jlt 
9,961 
3,79 
1,181 

a 


70,6ft 


LARAMIE  RIVER  NEAR  JELM,  WYO. 

This  station  was  established  June  22, 1904.  It  is  located  at  a  wagon  bridge  at  H.  T.  Deck* 
er's  ranch,  one-half  mile  south  of  the  Colorado-Wyoming  State  line,  near  Jelm,  Wyo.,  in  sec. 
22,  T.  12  N .,  R.  77  W.,  below  all  tributaries  in  Colorado. 

The  channel  is  straight  for  about  50  feet  above  and  900  feet  below  the  station. 
Both  banks  are  high  and  covered  with  willows  and  are  not  liable  to  overflow.  The  bed  of 
the  stream  is  composed  of  gravel  and  bowlders  and  is  firm.  There  is  but  one  channel  at  all 
stages,  broken  by  the  three  piers  of  the  bridge.  The  water  is  swift  at  high  stages  and  medium 
at  low  stages.  Discharge  measurements  are  affected  by  large  bowlders  in  the  channel  and 
also  by  the  piers  of  the  bridge.  Gage  heights  have  an  ordinary  range  of  about  4  feet.  Dur- 
ing the  winter  months  the  channel  is  obstructed  by  ice  and  gage  readings  are  impracticable. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  four-span  bridge  to 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  a  30-penny  nail  driven  into 
the  left  end  of  the  downstream  guard  rail. 

The  gage,  which  was  read  during  1905  by  Mr.  Decker,  consists  of  a  staff  fastened  in  a  ver* 
tical  position  to  the  northwest  corner  of  the  center  pier  of  the  bridge.  The  bench  mark  iet 
30-penny  nail  driven  into  the  lower  log  at  the  southwest  corner  of  Mr.  Decker's  house;  ele- 
vation, 12.35  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  67-6*8. 


PLATTE    RIVER    DRAINAGE    BASIN. 
DitAarge  measurement  of  Laramie  River  near  J  dm,  Wyo.,  in  1906. 


a  Made  by  wading. 
Daily  gage  height,  in  feet,  of  Laramie  River  near  J  dm,  Wyo.,  for  1906. 
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te. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

W.  A.  Lamb 

Feet. 
SI 
59 
»  57 
43 
39 
36 

Sq.ft. 
123 
148 
75 
63 
47 
45 

Ft.  per 
tee. 

4.47 

4.93 

2.27 

1.86 

1.51 

.93 

Feet. 
3.80 
4.20 
2.55 
2.40 
2.31 
1.96 

Sec.-fl. 
550 



do 

730 

do 

170 

6 

do 

117 

21 

do 

71 

ber21«. 

do 

42 

Day. 


Apr.      May.     June.      July.      Aug.      Sept.       Oct. 


1.8 

1.8 

1.8 

1.8 

1.9 

1.9 

2.0 

2.0 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0    ' 

2.05 

2.0 

2.1 

2.0 

2.0    | 

2.05 

2.1 

2.25    : 

2.35  I 

2.35 

2.4 


2.45 

2.55 

2.5 

2.4 

2.4 

2.4 

2.4 

2.5 

2.65 

2.6 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.8 

3.2 

3.45 

3.8 

4.0 

4.5 

4.85  ; 

4.95 

4.75 

4.7    ■ 

4.7    -j 

4.7     I 

4.5    | 

4.5 

4.85  ! 


5.25 

5.4 

5.6 

5.9 

6.15 

5.8 

5.8 

5.95 

6.2 

6.0 

5.3 

5.3 

5.4    | 

5.25 

5.25  ' 

5.15 

5.15 

4.8 

4.4 

4.35 

4.25  ; 

4.25  ' 

4.2 

4.2    ; 

4.05 

3.95 

3.9 

3.9 

3.7 

3.5 


I 


I 


3.55 

3.55 

3.55 

3.35 

3.1 

2.9 

2.8 

2.8 

2.9 

2.8 

2.7 

2.7 

2.75 

2.7 

2.7 

2.65 

2.6 

2.6 

2.6 

2.7 

2.7 

2.6 

2.5 

2.45 

2.45 

2.5 

2.55 

2.6 

2.G 

2.6 

2.6 


2.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.4 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 


2.0 

2.0 

2.0 

2.0 

2.0 

2.1 

2.1 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9  ; 

1.9  | 

1.8  ' 

1.8  i 

1.8  ! 

1.9 

1.9  ! 
1.9  I 
2.0 
2.0  | 
1.9 


1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 


i 
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Station  rating  table  for  Laramie  River  near  Jelm,  Wyo.,from  April  1  to  October  Si,  t90t 


Gage 
height. 

Discharge. 

Feet. 

Second-ft. 

1.80 

22 

1.90 

33 

2.00 

« 

2.10 

68 

2.20 

73 

2.30 

91 

2.40 

112    | 

2.50 

135    I 

2.60 

185    1 

2.70 

160 

Gage 
height. 


Feet. 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 


Discharge. 

1  Second-ft. 

|  210 

240 
270 
300 
330 
365 
400 
435 
475 
515 


heig 


Discharge.  I 


Uet. 

Second-ft. 

3.80 

555 

3.90 

600 

4.00 

645 

4.10 

«0 

4.20 

735 

4.30 

785 

4.40 

835 

4.50 

885 

4.60 

935 

4.70 

990 

Gage 
height. 


FceL 
4.80 
4.90 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 


|Di 


I  8ecowd-ft. 
1,045 
1,100 
1,155 
1,270 
1,390 
1,515 
1,645 
1,780 
1,920 


The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  six  discharge  i 
urementft  made  during  190.5  and  two  during  1904,  and  is  not  well  defined. 

Estimated  monthly  discharge  of  Laramie  River  near  Jelm,  Wyo.,for  1905. 


Month. 


April 

May 

Juno 

July 

August 

SoptomlxT. 
October 


Discharge  in  second-feet. 


Maximum.   Minimum. 


The  period. 


112 
1,128 
1,920 
455 
160 
58 


112 
435 
124 
45 
22 
22 


Mean. 


50.1 

458 
1,160 

212 
97.8 
39.6 
27.7 


Total 
arre-t 


12 


M'INTYRE  CREEK  AT  GLENEYRE,  COIX>. 

Mclntyre  Crock  rises  in  the  Medicine  Bow  Mountains,  flows  northeastward,  and  ui 
with  Laramie  River  at  Gleneyre,  Colo.,  about  12  miles  south  of  the  Colorado-Wyori 
State  line.  The  entire  basin  is  mountainous,  and  the  greater  portion  of  it  is  coverec 
heavy  forests  of  pine  and  spruce  and  dense  growths  of  quaking  aspen  and  underbrush. 
irrigation  is  carried  on  except  near  the  mouth,  where  water  is  diverted  to  the  bottom  1 
along  the  stream.  A  project  is  l>eing  considered  to  divert  water  from  the  head  of  the  str 
by  means  of  a  canal,  inverted  siphon,  and  tunnel,  to  the  headwaters  of  Cache  la  Pa 
River. 

The  gaging  station  was  established  June  23,  1904.     It  is  located  at  the  wagon  bridgi 
Joseph  Smith's  ranch  at  Gleneyre,  Colo.,  in  sec.  20,  T.  11  N.,  R.  76  W. 

The  channel  is  straight  for  about  200  feet  above  and  30  feet  below  the  station. 
right  bank  is  low,  is  partly  covered  by  willows,  and  at  high  water  overflows  for  a  distam 
40  feet  from  the  main  channel.  The  left  bank  is  high  and  covered  with  willows.  The  be 
the  stream  is  covered  with  gravel  and  small  bowlders,  and  is  firm.  There  is  but  one  cha 
at  all  stages.  The  velocity  is  swift  at  high  water  and  medium  at  low  water.  The  currei 
the  upper  side  of  the  bridge  is  somewhat  obstructed  by  bowlders  in  the  bed  of  the  ! 
Gage  heights  have  an  ordinary  range  of  3  feet.  Durin 
channel  to  such  an  extent  as  to  make  gage  readings  ig 

At  all  normal  stages  disci  arge  measurements  an 
below  the  bridge.    High-water  measurements  arej 
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bridge  to  which  the  gage  is  attached.    The  initial  point  for  soundings  is  a  nail  driven 
the  guard  rail  of  the  upstream  side  of  the  bridge  directly  above  the  gage  rod. 
le  gage  was  read  twice  daily  during  1905  by  Elbert  E.  Smith,  who  lives  about  three- 
ths  of  a  mile  south  of  the  station.     It  consisted  originally  of  a  staff  attached  vertically 
post  driven  into  the  bed  of  the  stream  and  fastened  at  the  top  to  the  end  of  the  bridge. 

gage  was  washed  out  June  11,  1905,  and  was  replaced  by  a  sloping  gage,  which  was 
ted  2  feet  above  the  original  one.  The  rod  is  set  sloping  in  the  bank  and  fastened  to 
e  posts  set  firmly  in  the  ground.     It  reads  from  0.5  foot  to  5  feet.    The  datum  of  the 

gags  is  the  same  as  that  of  the  old  one.  The  bench  mark  is  the  top  of  an  iron  rad, 
e-fonrths  of  an  inch  in  diameter  and  2$  feet  long,  with  an  L-shaped  bend  at  the 
x  end,  resting  on  a  granite  bowlder,  14  inches  in  diameter,  which  is  set  2  feet  under 
nd,  30  feet  northeast  of  the  gage;  elevation,  5.31  feet  above  the  zero  of  the  gage, 
description  of  this  station,  with  gage-height 'and  discharge  data,  is  contained  in  Water- 
ply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  69-70. 


Discharge  measurements  ofMcIniyre  Creek  at  Oleneyre.,  Colo.,  in  1905. 


Date. 


nydrographer. 


i 


22 W.  A.  Lamb. 

22 ' do 

19 do 

ust  6 do 

ist20 | do 

ember  21..J do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

32 

52 

3.71 

3.20 

33 

59 

2.59 

2.85 

24 

20 

1.65 

1.90 

21 

14 

1.50 

1.75 

12 

15 

.80 

1.63 

10 

13 

.60 

1.55 

Dis- 
charge. 

Sec.-ft. 
193 
153 
33 
21 
12 
7.J 


►TE.— Measurements  made  at  different  sections. 

Daily  gage  height,  in  feet,  of  Mclntyre  Creek  at  Oleneyre,  Colo.,  for  1905. 


Dmy.          Apr. 

May 

1.75 
1.8 
1.8 

i> 
L8 
1.8 
I. A 

June. 

July.  |  Aug. 

Sept 

Day. 
17... . 

Apr. 

May. 

June 

July. 

Auk- 

Sf-pt. 

*  1.53 

4.15 

4.15 

435 

4.55 

4.3 

4-1 

3.95 

3.95 

3.96 

4.06 

4.(15 

4,76 

4,56 

4.35 

li$ 

3,06 

2,75  j  1.82 
2.55     1.82 

2.5  1.78 
2.4S  '  1.78 
2.25  !  L?8 
2.35  '  1.76 
3.35  |  1.72 

2.06  ,  1.72 
2.02     1.72 

2,m    1.72 

l.VB  ,  1.72 
L98  1  1.72 
1.98  .  L72 
1.98     1.72 
1.98  '  1.72 
1.98  '  1.72 
1 

1.58 
1.68 

1.58 
1.58 
1.58 
1.58 
1.58 
1.58 
1.58 
1.68 
LAS 
1.48 
1.68 
1.05 
1.IV5 
L«S 

L88 

1.88 

1   ^. 

1 .  *i 

3.1 

3.1 

3.2 

3,2 

3.2 

3,2 

3,2 

3.5 

3.02 

3*06 

4.06 

3.75 

3.55 

3.35 

3,25 

3.2 

2.75 

2.92 

2.HS 

Ztift 

2.82 

2.B 

2.75 

1.S2 

LS2 

L8 

2.0 

l."J 

L«2 

1.93 

1.9 

1.92 

1.9G 

1.92 

L8S 

1.A2 

I  1-52 

]g 

L62 
1.02 
1.A2 
LG2 
1.02 

l.JB 

19 

1.55 

20 

21 

32.... 

l.SS 
1.55 
1,56 

23 

25.. 

i.fla  ' 

1.55     L« 

Lfl2  '„_„„ 

1.55 

IS 

1.8 
LA 

1 
LG2    ...... 

1.56 
LS2 

28 

27 

1.62  1 

L(S2  '..,_-. 

1.68     1.85 

;*— 

? 

30, 

].«' 

1.A8 
1.58 
LS6 
1.6* 

1.82 

1.88 
1.88 
L88 

2.75  1  LBS 
2,75  '  !-»*» 

L«2    ...... 

1.58  '...... 

81 

Lffl 

1.68  '...„, 

>te.— Gage  heights  estimated  June  11-19. 
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Station  rating  table  for  Mclntyre  Creek  at  Oleneyre,  Colo.,  from  April  1  to  September  3,  J906. 


Gage 
height. 

Discharge. 

|  height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Dischatgc 

Feet. 

8ec.-ft. 

FeeL 

8ec-fL 

FeeL 

8ec-fL 

Feet. 

Sei-fL 

1.50 

5 

2.40 

92 

3.30 

212 

4.20 

3tt 

1.60 

11 

2.50 

IOC 

3.40 

298 

4.10 

m 

1.70 

18 

2.60 

118 

3.50 

240 

4.40 

m 

1.80 

26 

2.70 

131 

3.80 

254 

4.50 

m 

1.90 

35 

2.80 

144 

3.70 

268    , 

4.60 

409 

2.00 

45 

2.00 

157 

3.80 

282    j 

4.70 

415 

2.10 

56 

3.00 

170 

3.00 

296    > 

4.80 

4» 

2.20 

68 

3.10 

184 

4.00 

310    ' 

1 

2.30 

80 

3.20 

198 

4.10 

325    1 

1 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  baaed  on  twelve 
measurements  made  during  1904-5,  and  is  well  defined  between  gage  heights  1.6  feet  and  3.2  feet. 

Estimated  monthly  discharge  of  Mclntyre  Creek  at  Oleneyre,  Colo.,  for  1905. 


Month. 


April... 
May.... 

June 

July.... 
August . 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum, 


14 
318 


138 
28 


6 
22 
138 
26 
10 


Mean. 


10.1 
98.2 
263 
52.5 
17.0 


Total  h 


m 
*,« 

15,6! 
3,1 

1,» 


24,5 


SOUTH  PLATTE  RIVER. 
DESCRIPTION  OF  BASIN. 

The  headwaters  of  the  South  Platte  have  their  sources  in  the  mountainous  region  su 
rounding  the  large  basin  near  the  center  of  the  State  of  Colorado  known  as  South  Park  an 
in  the  long  eastern  slopes  of  the  high  mountains  forming  the  Continental  Divide.  TO 
general  course  of  the  stream  is  eastward  to  Lake  George,  thenoe  through  Platte  Canyo 
northward  to  the  junction  with  Cache  la  Poudre  River  near  Greeley,  and  thence  eastwar 
until  it  joins  the  North  Platte  at  the  town  of  North  Platte,  Nebr. 

The  drainage  basin,  which  is  about  20,000  square  miles  in  extent  above  Julesburg,  Cola 
is  bisected  in  an  irregular  way  by  the  channel  of  the  South  Platte.  To  the  north  and  nv 
lies  the  mountainous  portion,  which  consists  of  a  long,  narrow  strip  lying  in  a  north-sood 
direction  along  the  foothills  from  a  point  a  short  distance  within  Wyoming  to  Palmer  Lab 
Colo.  This  area  produces  at  least  90  per  cent  of  the  total  run-off  of  the  basin.  South  ant 
east  of  the  river  the  basin  lies  entirely  within  the  plains  region. 

The  mountainous  region  consists  of  peaks  and  jagged  masses  of  granite,  with  sedimenUn* 
rocks  cut  and  gashed  by  stream  channels  along  the  foothills.  The  stream  gradients  •* 
steep,  and  many  of  the  streams  consist  of  series  of  cascades  and  rapids.  The  soil  cover  • 
a  whole  is  light,  and  except  during  spring  freshets  or  heavy  storms  the  streams  are  remark 
ably  free  from  sediments  in  suspension.  The  forest  cover  of  the  mountains,  consistin 
originally  of  coniferous  trees,  is  rapidly  disappearing,  but  through  the  occurrence  of  fires 
foothold  has  been  furnished  for  the  deciduous  aspen,  which  is  gradually  increasing  i 
dominion.  The  South  Platte,  Plum  Creek,  and  Medicine  Bow  forest  reserves  are  in  pa 
comprised  within  this  area. 

The  lower  basin,  somewhat  broken  and  scarred  along  the  foothills,  gradually  merges  fa 
ther  east  into  the  undulating  prairies  so  characteristic  of  the  Great  Plains  east  of  the  Rod 
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The  soils  of  the  plains  are  the  product  of  the  disintegration  of  shales  and  sand- 
be  Laramie  formation  and  range  from  adobe  clays  to  sandy  loams.  The  coa- 
ptation is  largely  native  grasses,  the  only  timber  being  a  few  bunches  of  scraggly 
Is  along  the  stream  channels  and  small  patches  of  pine,  cedar,  and  piflon  along 
portions. 

ition  varies  from  25  inches  along  the  Continental  Divide,  where  the  greater  part 
wfall,  to  14  to  17  inches  among  the  foothills.  Evaporation  records  are  meager 
lountainous  region  the  flow  of  the  South  Platte  and  its  tributaries  is  perennial; 
plains  area  the  volume  is  greatly  diminished,  owing  to  the  fact  that  the  normal 
completely  diverted  for  irrigation,  the  acreage  capacity  of  the  canals  far  exceed- 
lacity  of  the  river.  At  North  Platte,  Nebr.,  just  above  the  mouth  of  the  river, 
channel  is  dry  for  the  greater  part  of  the  year  or  consists  of  several  small  chan- 
ng  a  few  second-feet  of  water. 

utaries  of  the  South  Platte  comprise,  first,  the  small  streams  that  rise  on  the 
pes  of  the  Rocky  Mountains,  and,  second,  the  plains  streams.  The  mountain 
mish  a  perennial  supply  of  water,  the  amount  of  which,  however,  varies  with  the 
eing  light  during  the  latter  part  of  the  summer  and  in  the  fall  and  winter,  and 
ig  the  spring  floods.  This  water  is  almost  entirely  diverted  for  irrigation  and 
lach  the  South  Platte  except  in  times  of  heavy  floods.  The  principal  streams  of 
ire  Bear,  Clear,  Boulder,  and  St.  Vrain  creeks  and  Big  Thompson  and  Cache  la 
ere.  The  plains  streams  are  all  intermittent  in  their  nature  and  furnish  water 
g  storms  or  in  the  season  of  melting  snow.  The  chief  streams  of  this  class  are 
roe  Tree,  Kiowa,  Boxelder,  Bijou,  Beaver,  and  Pawnee  creeks, 
th  Platte  is  subject  to  periodic  floods,  which  occur  in  May  and  June,  the  magni- 
og  from  year  to  year  with  seasonal  precipitation  and  temperature.  At  Julesburg, 
tern  margin  of  the  basin  in  Colorado,  the  stream  may  vary  from  no  flow  up  to 
>nd-feet. 

tion  in  regard  to  this  basin  is  contained  in  the  following  publications  of  the 
^tes  Geological  Survey  (Ann=Annual  Report;  Bull=-Bulletin;  WS—Water- 
per): 

>n:  Ann  18,  iv,  p  159;  19,  iv,  p  311;  20,  iv,  pp  277-279;  21,  iv,  p  200;  Bull  140,  pp  102-103. 
areas:  Bull  140,  p  103. 
surveys:  Ann  13,  iii,  pp  82-91. 
nd  river  stations,  map:  WS  75,  p  131. 
ata:  WS  75,  pp  131-135,  137.    See  also  WS  74. 
•rage  possibilities:  Ann  22,  iv,  pp  314-317. 

SOUTH  PLATTE  RIVER  AT  SOUTH  PLATTE,  COLO. 

tion  was  established  March  28,  1902,  at  the  wagon  bridge  crossing  the  South 
ut  150  feet  below  the  junction  of  North  and  South  forks  at  the  town  of  South 
tation  on  the  Colorado  and  Southern  Railway  about  9  miles  above  the  mouth  of 
i.  May  7,  1905,  the  old  station  was  abandoned  and  a  new  station  established  at 
)  feet  below  the  county  bridge.  The  station  is  very  near  the  Colorado  and  South- 
ly  station  and  is  easily  accessible  from  Denver. 

tion  is  of  special  importance,  its  location  being  above  the  diverting  gates  of  all 
ditches  and  also  above  the  intake  of  the  Denver  Union  Water  Company,  which 
*  greater  part  of  its  supply  from  the  South  Platte,  a  few  miles  below.  The  loca- 
»  Cheesman  storage  reservoir  on  the  South  Fork  20  miles  above  this  station  and 
nplated  installation  of  large  power  plants  on  the  two  forks  at  points  above  also 
importance  of  the  station  as  a  base  from  which  to  secure  data.  Bridges  across 
above  the  main  station  allow  of  measurements  being  made  on  these  streams, 
lecking  all  gagings  on  the  main  stream. 

ragon  bridge  the  channel  is  straight  for  250  feet  above  and  400  feet  below.  The 
:  is  the  side  of  the  mountain.  At  ordinary  stages  the  left  bank  is  part  of  the  old 
about  100  feet  wide.    At  extremely  high  water  the  Colorado  and  Southern  road- 


u 
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bed  forms  the  left  bank.  The  stream  is  divided  into  two  channels  by  the  central  piefof 
the  bridge,  the  right  channel  being  the  deeper  and  carrying  most  of  the  water.  The  curat 
is  rough  and  rapid  beneath  the  bridge,  but  becomes  more  even  below.  An  old  abutment 
foundation  directly  under  the  left  end  of  the  bridge  interferes  with  the  current  at  high 
stages. 

At  the  station  established  May  7,  1905,  the  channel  is  straight  for  about  150  feet  above 
and  75  feet  below  the  cable  section  and  is  fairly  uniform  in  width.  The  right  bank  is  com- 
posed of  granite  bowlders  and  stands  about  12  feet  above  low  water.  The  left  bank  is  the 
Colorado  and  Southern  Railway  embankment  and  is  lined  with  a  light  growth  of  willow*. 
Each  bank  has  a  slope  of  about  45°,  and  neither  overflows.  The  bed  of  the  stream  is  com- 
posed primarily  of  granite  bowlders,  the  interstices  being  filled  in  with  cobblestones  ami 
gravel.  Upon  this  bed  a  loose  deposit  of  disintegrated  granite  shifts  constantly.  During 
high  water  this  deposit  is  entirely  scoured  out,  but  is  immediately  replaced  with  decreased 
flow.  There  is  but  one' channel  at  all  stages.  The  current  is  swift  at  high  water  and  mod- 
erate at  low.  During  extremo  cold  weather  the  channel  is  entirely  covered  with  ice,  but 
owing  to  the  high  gradient  and  the  shifting  bed  accurate  gage  heights  can  not  be  obtained. 

At  the  original  station  high-water  measurements  were  made  from  the  lower  side  of  the 
two-span  highway  bridge  to  which  the  gage  was  attached,  the  initial  point  for 
being  the  river  face  on  the  right  abutment.    At  a  gage  height  of  2.3  feet  or  less 
ments  wore  made  by  wading  about  250  feet  below  the  bridge. 

Discharge  measurements  at  the  new  station  are  made  by  means  of  a  car,  cable,  and 
tagged  and  stay  lines.  The  initial  point  for  soundings  is  the  zero  on  the  tagged  wire,  about 
halfway  lietween  low  water  and  the  top  of.  the  right  bank.  At  low  water  discharge  meas- 
urements may  be  made  by  wading. 

The  original  gage  consisted  of  a  vertical  timber,  reading  from  zero  to  7  feet,  fastened  to  the 
upper  side  of  the  center  pier  of  the  highway  bridge.  This  gage  was  referred  to  a  regulation 
metal  l>ench-mark  tablet  in  the  cliff  about  75  feet  from  the  south  end  of  the  bridge;  elec- 
tion, 18.43  feet  above  zero  of  gage. 

The  gage  established  May  7,  1905,  was  read  twice  daily,  morning  and  evening,  by  Misi 
E.  II.  Jardine.  It  consists  of  an  inclined  staff,  graduated  from  1  foot  to  9  feet,  and  is  bolted 
to  a  bowlder  on  the  right  bank  100  feet  above,  the  cable.  The  bench  mark  is  a  standard 
United  States  Geological  Survey  tablet  cemented  into  the  top  of  a  granite  shelf  near  the 
south  end  of  the  cable  and  just  above  the  gage  rod;  elevation,  17.63  feet  above  the  zero  of 
the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey. 

Description:  84,  pp  89-90;  99,  pp  203-204;  131,  pp  70-71. 
Discbarge:  84,  p  90;  99,  pp  204,  207;  131.  p  72. 
Discharge,  monthly:  84,  p  92;  99,  p  206;  131,  p  73. 
Cage  heights:  84,  p  91;  99,  pp  204-205;  131,  p  72. 
Rating  tables:  84,  p  91;  99,  pp  205-206;  131,  p  73. 
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Hacharge  measurement*  of  South  Platte  River  at  South  Platte,  Colo.,  in  1905. 


Hydrographer. 


I 

j  R.I.Meeker 

|  M.  C.  Ilinderlider 

I  M.  P.  Beeaon 

i  Hinderlider  and  Hoyt . 

I  M.  P.  Beeaon 

I do 

: do 

; do 

do 

j do 

5...j  R.  I.  Meeker 

5... do 

6..  J  M.  P.  Beeaon 


7... 
12... 
13... 


R.I.Meeker. 

do 

do 

do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 
1.42 
3.75 

Sec-ft. 
203 

78 

271 

4.42 

1,197 

83 

342 

4.92 

4.35 

1,683 

82 

296 

4.22 

4.02 

1,249 

83 

360 

5.39 

4.90 

1,940 

78 

220 

3.77 

3.20 

830 

77 

176 

2.90 

2.60 

510 

75 

110 

2.26 

1.90 

268 

75 

123 

2.13 

1.90 

262 

75 

139 

2.48 

2.20 

346 

76 

103 

2.78 

2.18 

286 

75 

121 

3.02 

2.40 

365 

75 

132 

2.82 

2.38 

373 

75 

119 

2.87 

2.32 

342 

75 

100 

2.69 

2.10 

269 

76 

2.10 

269 

74 

73 

2.16 

1.67 

158 

the  sum  of  the  measurement*  on  two  forks.    The  gage  height  is  doubtful.    The  old  gage 
02  feet. 


My  9*9*  height, 

in  feet,  ofSout)* 

Platte'River  at  South  Platte, Colo.,  for  1905. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

4.35 

4.35 

4.1 

4.0 

3.95 

3.75 

3.65 

3.5 

3.45 

3.7 

4.3 

4.15 

4.35 

4.5 

4.75 

4.55 

4.75 

5.05 

4.95 

4.9 

2.4 

2.35 

2.35 

2.2 

2.1 

2.1 

2.1 

2.15 

2.2 

2.2 

2.1 

2.1 

2.3 

2.2 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.7 

1.7 

1.7 

1.7 

1.72 

1.75 

1.82 

1.8 

1.8 

1.7 

1.7 

1.78 

1.8 

1.75 

1.7 

1.7 

1.7 

1.7 

1.8 

1.8 

1.75 

1.7 

2.5    ;      2.2 
2.38  1      2.2 
2.32  j      2.2 
2. 25  1      2. 3 
2.3    |      2.4 
2. 3          2. 32 
2.2    |      2.3 

2.2  i      2.3 
2. 1           2. 25 
2.1    1      2.2 

2. 3  2. 12 
2. 38  |      2. 1 
2. 35         2. 1 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 

1 

; 

1 
i 

i 

i 
i 
i 
i 

i 

i 

... 

78 

78 

8 

! 

8 

1.65 

1.98 

2.18 

2.35 

2.55 

2.35 

2.3 

2.35 

2.32 

2.45 

2.32 

78 

9 

8 

8 

75 

3.7    j       4.85 

3. 7    |      4. 5 

7 

75 

3.8    1       4.6          2.1 

75 

3. 75         4. 5 
3.65  :       4.2 

3.7  ,      3.95 

3.8  j      3.8 
3. 85         3. 6 

3.9  1      3.38 
4. 1           3. 2 

2.1 

2.1 

2.05 

1.92 

1.8 

1.8 

82 

2.25 
2.15 
2.08 
1.95 
1.9 

2.02 

2.0 

2.0 

2.0 

2.0 

2.0 

8 

8 

2.35 
2.5 
2.65 
2.45 

8 

8 

6 

1.9          1.9 

6 

2.3 
2.45 

4.1 
4.05 

3  05 

2.0    !       1.8    1      2.0 

75 

2.95         2.0    !       1.8     1       1.9 

65 

2.55 
2.62 

4.2           2.9    |      2.0           1.8           1.9 

65 

4.35        2.85         2.3    1       1.95 
4.  4    i      2. 7    i      2. 15  '      2. 0 

4.4           2.6    1       2.0    1      2.0 
4.  45  |      2. 55  '      2. 1     ,      2  1 
4.3          2.4           2.15        2.1 
4.0          2.4          2.2    j      2.1 
3. 95  j      2.  4    |      2. 2    |      2. 3 
4. 0                           2. 2           2. 2 

1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1. 7 

6 

2.55 
2.85 
3.15 
3.65 
3  9 

6 

6 

6 

6 

4.05 

*  172-QQ — 45 
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Station  rating  table  for  South  Platte  River  at  South  Platte,  Colo.,  from  April  6  to  July  31, 

1905. 


Gage 
height. 

Discharge.  I 

i! 

Gage 
height. 

Discharge. , 

Gage 
height. 

Discharge- 

1    height. 

1  Discharge. 

Feet. 

Sec.-ft.     " 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

.     Feet. 
1        4.30 

I     Sec.-ft. 

1.00 

185     jj 
210    " 

2.50 

485 

3.40 

950 

1          1,550 

l.Vo 

2.60 

540 

3.50 

1,010 

1        4.40 

1          1,625    i 

1.80 

240     i 

2.70 

5K5 

3.60 

1,075 

4.50 

1          1.700 

1.90 

270 

2.80 

630    | 

3.70 

1,140 

|        4.60 

1,775 

2.00 

305     1 

2.90 

680 

3.80 

1,205 

1        4.70 

1          1.850 

2.10 

340 

3.00 

730    | 

3.90 

1,270 

4.80 

1,930 

2.20 

375     '' 

3.10 

780    j 

4.00 

1,340 

4.90 

j         2,010 

2.30 

415     ,( 

3.20 

835    | 

4.10 

1,410 

5.00 

1         2.090 

2.40 

455     „ 

3.30 

890    | 

1 

4.20 

1,480 

5.10 

j          2,170 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  on  eight  discharge  mea» 
urements  made  during  the  first  part  of  M05.  and  is  fairly  well  defined  between  gage  heights  1.9  fee 
and  5  feet.  Owing  to  shifting  conditions  between  J  uly  24  and  September  5  the  rating  tables  have  be« 
applied  indirectly. 

Station  rating  table  for  Soutfi  Platte  Ritvr  at  South  Platte,  Colo.,  from  August  1  to  November 

JW,  1906. 


SSSt.   ;«'>i«*-ge.!  heigft.  I  "i-harge.l    ^ 


hcigl 

Feet. 
1.60 
1.70 
1.80 


Sec.-ft. 
142 
152 

185 


Feet. 
1.90 
2.00 
2.10 


Sec.-ft. 
210 
237 
267 


Feet. 
2.20 
2.30 
2.40 


Discharge. 


Sec-ft. 
300 
335 
375 


Gage 
height. 

Feet. 
2.50 
2.60 


Discharge, 


I     Sec.-ft. 
420 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharge  meu 
urements  made  during  the  latter  part  of  HUH.  and  is  well  defined  between  gage  heights  1.7  feet  and  2. 
feet. 

Estimated  monthly  discharge  of  South  Piatt*  River  at  South  Platte,  Colo.,  for  1905. 

[Drainage  area.  2.612  square  miles.] 


Discharge  in  second -feet. 


Month. 


April  <»-31 

May 

June 

July 

August 

September 

October 

NovemlKT  1-28. 


Maximum. 

Minin 

mm.  ( 

j 

Mean. 

1.375 

i 
198  j 

563 

1.G62 

980  | 

1,321 

2,130 

455  | 

1,259 

455 

240  ; 

340 

465 

190 

306 

375 

162  , 

253 

UK) 

142 

167 

210 

142 

169 

Total  in 
acre-feet. 


Run-off. 


Second-feet  I  Dthi 


The  jKTiod . 


SOITT1I    FORK   OF  SOUTH    PLA1TE    RIVER   AT  SOI'TH  PLATTE,   COLO. 

This  station  was  established  May  8,  1905,  for  the  purpose  of  collecting  data  in  regard 
the  run-off  of  the  South  Fork  drainage  basin  and  also  to  furnish  information  concernii 
power  and  irrigation  possibilities  on  the  stream.  It  is  located  about  500  feet  above  t 
junction  of  North  and  South  forks  of  South  Platte  River,  in  T.  7  S.,  R.  20  W.,  and  is  abo 
700  feet  above  the  wagon  bridge  at  which  the  old  station  on  the  South  Platte  was  locate 
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nel  is  straight  for  about  300  feet  above  and  1.50  feet  below  the  station.  The  right 
oara  and  gravel  and  slopes  up  to  a  narrow  strip  of  bottom  land  which  is  covered 
lwood  trees.  The  left  bank  is  more  abrupt  and  about  7  feet  high;  it  is  conv- 
ive!, but  has  a  scant  growth  of  vegetation.  Both  banks  overflow  at  extreme  high 
ie  bed  of  the  stream  is  primarily  of  cobblestones,  which  are  covered  by  a  shifting 
disintegrated  granite  along  the  right  bank.  This  deposit  is  comparatively  uni- 
ven  throughout.  There  is  but  one  channel  at  all  stages.  The  current  is  swift 
ter  and  moderate  at  low  water.  Gage  heights  range  from  1  foot  to  6  feet. 
e  measurements  are  made  by  means  of  a  cable,  car,  and  stay  and  tagged  lines, 
point  for  soundings  is  the  zero  of  the  tagged  wire,  which  is  located  above  ordi- 
water  line  on  the  right  bank.  Measurements  at  low  water  may  be  made  by 
the  cable  station. 

»,  which  was  read  twice  daily  during  1905  by  Miss  £.  H.  Jardine,  consists  of  an 
iber  firmly  bolted  in  place  to  a  Cottonwood  tree  on  the  left  bank.  It  is  graduated 
o  8.6  feet.  The  bench  mark  is  a  spike  driven  horizontally  1  foot  above  the  ground 
it  side  of  a  6-inch  cottonwood  tree  to  which  the  cable  is  fastened  on  the  left  bank; 
bove  the  zero  of  the  gage,  8.19  feet. 

nraimrement*  of  South  Fork  of  South  Platte  River  at  South  Platte,  Colo.,  in  1905. 


Hydrograpber. 


R.I.Meeker 

M.  C.  Hinderlider 

.1  M.  P.  Becson 

J do 

Hoytand  ninderlider. 

M.  P.  Beeson 

do 

i 
...i do 

•■•! - 

...! do 

i 

do 

do 

...I  R.  I.  Meeker 

. . .  J  M.  P.  Beeson 

...    R.  I.  Meeker 

2...' do 

3 do 

4... do 

do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

Sec.  ft. 

42 

52 

23.3 

1.60 

121 

50 

171 

4.87 

3.48 

83o 

62 

175 

46.7 

3.50 

818 

63 

183 

4.60 

3.65 

843 

60 

156 

4.26 

3.20 

665 

63 

214 

4.11 

4.30 

879 

59 

111 

3.48 

2.50 

387 

56 

80 

2. 36 

1.90 

189 

56 

58 

1.60 

1.50 

93 

56 

«w> 

1.51 

1.50 

98 

55 

63 

2.44 

1.80 

154 

58 

72 

2.90 

2. 20 

209 

58 

73 

3. 12 

2.20 

228 

58 

79 

2. 85 

2. 17 

225 

58 

75 

3.03 

2. 16 

227 

56 

66 

2.83 

2.00 

187 

56 

65 

2.77 

1.97 

180 

55 

ii2 

2.68 

1.90 

166 

54 

51 

2.18 

...» 

111 

i 
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Daily  gage  height,  in  feet,  of  South  Fork  of  South  Platte  River  at  South  PlatU,  Cob.,  fir  19 


10. 

n. 

12. 
13. 


18. 
19. 
20. 


22. 
23. 
24. 


26. 
27. 
28. 
29. 
30. 


Day. 


May.     June.      July.      Aug. 


2.6 

2.95 

3.4 

3.5 

3.45 

3.5 

3.5 

3.4 

3.4 

3.45 

3.4 

3.55 

3.6 

3.5 

3.5 

3.55 

3.65 

3.65 

3.55 

3.55 

3.45 

3.3 

3.2 

3.15 


3.3 

3.3 

3.3 

3.65 

4.0 

4.0 

3.95 

4.0 

4.3 

4.35 

4.18 

3.8 

3.3 

3.2 

3.1 

2.95 

2.82 

2.7 

2.65 

2.6 

2.4 

2.3 

2.3 

2.25 

2.0 

2.0 

1.0 

1.7 

1.7 

1.7 


1.7 

1.65 

1.65 

1.55 

1.5 

1.5 

1.5 

1.55 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.45 

1.38 

1.35 

1.35 

1.42 

1.5 

1.48 

1.5 

1.8 

1.75 

1.6 

1.75 

1.85 

1.9 

1.9 

1.9 


2.0 

2.2 

2.2 

2.18 

2.1 

2*1 

2.0 

2.0 

2.0 

1.95 

1.9 

2.05 

2.2 

2.2 

2.08 

2.0 

2.0 

1.8 

1.8 

1.7 

1.6 

1.6 

1.6 

1.65 

1.65 

1.7 

1.8 

1.8 

1.8 

2.0 

2.05 


Sept.  !    Oct.      No- 


2.1 

2.2 

2.2 

2.2 

2.1 

2.3 

2.2 

2.2 

2.2 

2.15 

2.1 

2.0 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.7 

1.62 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 


1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.45 

1.4 

1.4 

1.4 

1.45 

1.52 

1.55 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.6 

1.55 


Station  rating  table  for  South  Fork  of  South  Platte  River  at  South  PlatU,  Colo.,  from  May8\ 

November  28, 1905. 


I  helgl 


Gage 
ight. 


Feet. 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 


Discharge. 

Sec.  ft. 
70 
80 
05 
110 
125 
145 
165 
ICO 


Gage 
height. 


Discharge. 


Feet. 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 


Sec.  ft. 
215 
240 
270 
300 
335 
370 
410 
455 


Gage 
height. 

Feet. 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 


Hscharge. 

[  height. 

Sec.  ft. 

1 

Feet. 

505 

3.70 

560 

3.80 

615 

3.90 

670 

4.00 

730 

4.10 

790 

4.20 

850 

4.30 

915 

4.40 

1 

Discharge. 


See.  ft. 
980 
1,045 
1,110 
1,175 
1,240 
1,310 
1,380 
1.450 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  Is  baaed  on  fifteen  disc  hi 
measurements  made  during  1905,  ana  is  fairly  well  defined  between  gage  heights  1-5  feet  and  3.5 1 
The  table  has  been  extended  "beyond  these  limits. 
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ttimaUd  monthly  discharge  of  South  Fork  of  South  Platte  River  at  South  Platte,  Colo.,  for  1905. 


Month. 


lay  8-31 

lune 

July 

August 

September 

October 

November  1-28. 


The  period. 


Discharge  In  second-feet. 


Maximum.  Minimum. 


948 
1.415 
165 
240 
270 
110 
110 


370 
125 
75 
110 
05 
80 
95 


Mean. 


798 
S38 
112 
176 
171 
93.' 
104 


Total  in 
acre-feet. 


37,990 
37,960 
6,887 
10,820 
10,180 
5,743 
5,776 


115,400 


SOUTH  PLATTE  RIVER  AT  DENVER,  COLO. 

In  the  spring  of  1895  a  river  station  was  established  at  the  Twenty-third  Street  Viaduct 
in  the  city  of  Denver,  but  observations  were  discontinued  June  18  of  the  same  year,  as  the 
location  was  found  to  be  unfavorable  for  accurate  measurements  and  the  water  had  fallen 
below  the  gage.  In  July,  1805,  a  station  was  established  at  the  Fifteenth  Street  Bridge. 
The  present  station  is  located  at  a  point  immediately  below  the  mouth  of  Cherry  Creek, 
which  enters  between  the  Fourteenth  and  Fifteenth  street  bridges. 

Ife  station  is  important  principally  from  the  fact  that  it  is  used  as  a  training  station  for 
the  instruction  of  young  hydrographers  in  the  field  use  of  current  meters. 

Ife  channel  is  straight  at  low  water  for  100  feet  above  and  500  feet  below  the  gage  rod 
and  at  high  water  for  several  blocks  each  way  from  the  Fifteenth  Street  Bridge.  The  aver- 
age section  of  the  bridge  is  200  feet  in  width,  confined  by  slag  levees  which  overflow  only  in 
extreme  floods.  There  is  but  one  channel  at  all  stages.  The  current  is  sluggish  at  low 
water  and  swift  at  high  water.    Gage  heights  range  from  0.5  foot  to  6  feet. 

Discharge  measurements  are  made  at  low  water  by  wading  at  a  point  above  or  below  the 
gage;  high-water  measurements  are  made  from  the  200-foot  single-span  steel  bridge  at  Fif- 
teenth street,  the  initial  point  for  sounding  being  the  edge  of  the  right  abutment  of  the 


During  1905  the  gage  was  read  twice  each  day  by  Clarence  Crisman.     The  original  gage 
consisted  of  inclined  timbers  fastened  to  posts  driven  into  the  bank.     In  August,  1898, 
another  inclined  gage  rod,  reading  the  same  as  the  one  on  the  right  bank,  was  placed  on  the 
left  side.    This  gage  rod  was  washed  out  by  the  high  water  of  June,  1900,  which  also  removed 
the  sand  bar  in  front  of  the  rod  on  the  Tight  hand  side,  making  it  available  at  low-water 
itagips,  and  since  that  time  readings  have  been  taken  from  the  latter  rod  or  from  rods  which 
replaced  it  and  were  located  at  the  same  point.     May  15,  1901,  a  T  rail  was  placed  on  the 
ate  of  the  right-bank  rod,  which  had  been  stolen.     This  rail  was  embedded  in  an  inclined 
position  in  the  slag  bank.     All  readings  were  taken  from  this  rail  from  May  15,  1901,  to 
June  9,  1903,  when  it  was  stolen.    June  10,  1903,  a  vertical  timber  was  placed  at  the  same 
point  and  fastened  to  a  cottonwood  tree,  the  zero  of  the  rod  l>eing  set  at  the  same  eleva- 
tion as  the  zero  of  the  old  gage.    The  gage  is  located  on  the  right  bank  about  60  feet  above 
the  Sixteenth  Street  Viaduct;  the  rod  is  graduated  from  zero  to  7  feet.     The  original  tanch 
mark  is  a  cross  on  top  of  the  east  abutment  of  the  Fifteenth  Street  Bridge,  on  the  north 
corner,  107  feet  southwest  of  the  gage;  it  is  marked  "B.  M.,"  and  its  elevation  is  6.15  feet 
above  the  9-foot  mark  on  the  original  Fifteenth  street  gage  rod,  which  has  since  been 
destroyed.     The  bench  mark  for  the  present  gage  is  a  cross  cut  in  the  capstone  of  the  south 
end  of  the  south  abutment  of  the  right  masonry  pier  of  the  Sixteenth  Street  Viaduct ;  ele- 
vation, 11.90  feet  above  the  zero  of  the  gage. 


i 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geohigical  Survey  (Ann = Annual  Report;  Bull. = Bulletin;  WS= Water-Sup- 
ply Paper. 

Description:  Ann  IK,  iv.  pp  162-163;  Bull  140,  pp  104-105;  WS  15.  p  88;  27.  p  77;  37.  p  225;  49.  p  281;  66. 
p  30;  84,  pp  86-87;  99,  pp  199-200;  131,  pp  74-75. 

Discharge:  Ann  13.  iii,  p  85;  18.  iv,  p  103;  Bull  140.  p  105;  WS  15.  p  88;  27,  p  86;  37.  p  225;  49.  p  281;  66. 
p  30:  H4.  p  87;  99.  p  201;  131,  p  75. 

Discharge,  daily:  WS  131.  p  70. 

Discharge,  monthly:  Ann  18.  iv.  p  165;  19,  iv,  p  314;  20,  iv,  pp  263,  279;  21,  iv,  p  202;  22.  iv.  p  319:  Boll 
140.  p  100;  WS  75.  pp  127.  136;  84,  p  88;  99.  p  203;  131.  p  77. 

Discharge,  yearly:  Ann  20,  iv.  p  54. 

Gage  heights:  Bull  140.  p  105;  WS  11.  p  53;  15.  p  88;  27,  p  84;  37.  p  226;  49.  p  282;  66,  p  30;  84,  p  88:  99. 
pp  201-202. 

Hydrographs:  Ann  13,  iii,  p  85;  18,  iv.  p  166;  19.  iv.  p  314;  20.  iv,  p  280;  21.  iv.  p  302;  22,  iv,  p  319. 

Rainfall  and  run-off  relation:  Ann  20.  iv,  p  266;  W8  75,  p  137. 

Rating  tables:  Ann  18,  iv,  pp  164-165;  19,  iv.  p  313;  Bull  140,  p  105;  WS  27,  p  89;  39.  p  448;  52,  p  517;  6* 
pl71;  84.  p88;  99.  p  202. 

Discharge  measurements  of  South  Platte  River  at  Denver,  Colo.,  in  1905. 


Date. 


Hydrographer. 


February  25 . . .    M.  I\  Beeson . 

March  4  a do 

March  11 i do 

Do do 

March  25 ' do 

April  4 ' do 

Aprils ' do 

Aprils" do 

April  15 ' do 

April  22 do 

April  25 do 

April  27 do 

May  5 do 

Juno  10 do 

June  29 do 

July  12 do 

July  2<»" do 

SoptemlMT  U> do 

Novem!nT  4 W.  A.  Lamb.. 

Nov»'MiIht  14  " do 

Xovi'HiImt  25" do 

DeeeinbrrS <lo 


Width. 

Area  of 

Mean 

Gage     ' 
height. 

Dis- 

section. 

velocity. 

charge. 

Feet. 

Sq.ft. 

Ft.persec. 

Feet,     j 

Sec.-ft. 

00 

91 

2.91 

1.75 

255 

64 

81 

2.0 

1.40  | 

ltt 

50 

61 

1.36 

1.00 

83 

50 

61 

1.34 

1.00  ' 

83 

55 

90 

2.39 

1.41 

215 

89 

155 

3.09 

2.11 

47* 

92 

155 

3.67 

2.30 
2.30  ! 

59 
555 

90 

154 

3.56 

2.20  | 

50 

90 

186 

3.56 

2.45 

titf 

184 

322 

4.15 

3.10  I 

1,335 

185 

404 

4.53 

3.42, 

1,8* 

166 

389 

4.49 

3.20 

1,7H 

175 

441 

3.93 

3.00  j 

1,73* 

102 

188 

2.40 

1.86  ' 

451 

140 

121 

2.08 

1.45 

252 

105 

132 

2.28 

1.50  . 

301 

129 

105 

1.71 

1.25 

1*> 

92 

59 

2.15 

1.00 

t* 

"    62 

58 

1.09 

.90  1 

<? 

IM 

49 

1.88 

.84  ' 

& 

94 

82 

1.85 

1.29  ' 

i 

\& 

o  Made  at  different  section. 
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Daily  gage  height,  in  feet,  of  South  Platte  River  at  Denver,  Colo.,  for  1905. 


^y- 


1  I  i 

Jan.  i  Feb.     Mar.     Apr.     May 


0.9 
.88' 
.9    | 
.9 

.9  ! 
.9  I 
.9  - 
.88  < 
.8  | 
.75  j 
-72  I 
.65  ' 
.6 

.6    ' 
.6 
.7 
.98 

1.55 

1.2 

1.0 

1.0 

1.0 

1.12 

1.18 

1.12 

1.12 

1.18 

1.1 
.95 
.95 
.9 


0.88 
.78 
.72 
.7 
1.0 
1.0 
.9 
.9 
.82 
.78 
72 
.7 
.7 
.75 
.8 
.8 
.85 
.9 

1.02 
1.22 
1.45 
1.75 
1.88 
1.78 
1.66 
1.65 
1.5 
1.42 


1.55 

1.48 

1.5 

1.4 

1.35 

1.35 

1.45 

1.4 

1.15 

1.0 

1.0 

i.o 

.95 
.95! 
1.05  I 
1.18 
1.25  : 
1.35  ; 
1.45  ! 


1.9 

1.75 

1.7 

1.55 

1.45 

1.15 

1.1 

1.25 

1.45 

1.5 

1.35 

1.35 


1.75 
2.05 
.2.15 
1.95 
1.95 
2.05 
2.22 
2.35 
2.52 
2.7 
2.85 
2.45 
2.25 
2.2 
2.3 
2.25 
2.25 
2.25 
2.3 
2.28  j 
2.32  | 
2.35 
2.6    | 
2.8 
3.08 
3.1     I 
3.4    ' 
3.55 
3.5 
3.55 


June. 


July.     Aug.     8ept. 


3.5 

3.48 

3.52 

3.5 

3.4 

3.25 

3.12 

3.12 

3.18 

3.5 

3.42 

3.4 

3.42 

3.38 

3.3 

3.3 

3.3    | 

3.35  I 

3.35 

3.42  ! 

3.5    ! 

3.5 

3.48  i 

3.451 

3.4 

3.38  | 

3.45  I 

3.32  i 

3.22 

3.0 

3.0    i 


3.0 

3.0 

3.02 

3.2 

3.4 

3.25 

3.08 

3.02 

3.02 

3.05 

3.0 

3.0 

2.6 

1.95 

1.82 

1.8 

1.82 

1.82 

1.6 

1.6 

1.5 

1.5 

2.0 

2.08 

2.02 

2.1 

2.05 

2.0 

1.8 

1.8 


1.8 
1.8 
1.72 
1.65 
1.58 
1.42 
1.5 
1.7 
1.68 
1.6 
1.5 
1.42 
1.45 
1.25 
1.22 
1.28 
1.05 
.98 
1.12 
1.15 
1.28 
1.4 
1.55 
1.52 
1.42 
1.42 
1.48 
1.5 
1.5 
1.55 
1.75 


1.85  ' 
1.82  | 
1.75  : 

1.7  '■ 
1.6  i 
1.6    | 

1.5  ■ 
1.45  | 

1.35  : 

1.38 
1.58  I 
1.55  ! 
1.55  ! 
1.5    i 
1.5 
1.4 
1.25  j 
1.2    J 
1.15  ' 

.98 
1.02  ■ 
1.0    ! 

.95 

.92 
1.0 
1.02 
1.05 
1.02 
1.02 
1.02 
1.08 


1.18 
1.25 
1.25 
1.35 
1.42 
1.55 
1.4 
1.3 
1.35 
1.35 
1.32 
1.45  I 
1.3 
1.15 
1.12 
1.1 
1.15 
1.15 
1.05 
1.02 
1.0 
1.08 
1.0 
.92 
1.0 
1.02 
1.05 
1.02 
1.02 
1.12 


Oct. 

Nov. 

0.8 

0.96 

.75 

.95 

.75 

.9 

.78 

.9 

.8 

.9 

.75 

.9 

.8 

.9 

.8 

.95 

.8 

.98 

.75 

.9 

.75 

.9 

.78 

.9 

.88 

.95 

.92 

1.0 

1.05 

.92 

1.15 

.9 

1.22 

.9 

1.25 

.9 

1.28 

.9 

1.2 

.9 

1.1 

.9 

.75 

.85 

.9 

.82 

.9 

.82 

.85 

.8 

.82 

.8 

.82 

.8 

.9 

.8 

.8 
.9    | 
1.0    L 


Dec. 

0.75 
.7 
.7 
.7 
.75 
.8 
.8 
1.1 
1.25 
1.0 
.9 
.88 
.85 
.82 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.82 
.82 
.78 
.7 
.7 
.68 
.7 
.7 
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Daily  discharge,  in  second-feet,  of  South  Platte  River  at  Denver,  Colo.,  for  1905. 


Day. 


Jan. 


Feb. 


Mar.     Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1.. 

2. 

3. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


87 
84 
87 
87 
87 
87 
87 
84 
73 
73 
62 
54 
50 
50 
50 
59 
98 
226 
139 
101 
98 
98 
112 
131 
119 
119 
131 
115 
90 
90 
82 


77 
64 
57 
55 
95| 

»! 
79  i 

»| 

69  ! 


64  ; 

56 

541 

«i 

59 

65  i 

65] 

78  | 

96 : 

96| 
175  i 
270  I 
322 
282 
246 
235 
190 
169 


196 
175 
169  I 
159 
149 

i«; 

169  J 
159  I 
110  | 
85 


330 
455 

505 
410 
410 
455 

542  J 
620  | 
736  | 
890 


560 


82  !  1,045  i 

82  I      685  | 

78| 

78| 

96| 
119  | 
139  I 
165  J 
202! 


314 
302 
249 
220 
149 
135 
165 
220 
235 
220 
190 


530  J 
590  I 
560 
560 
500 
590 
578 
602! 
620  I 
800  ! 
990  | 
1,324  | 
1,350  | 
1,790  ; 
2,030 
1,950  | 
2,030  > 


2,014 
1,982 
2,046 
1,014 
1,854 
1,745 
1,434 
1,434 
1,520 
2,014 
1,934 
1,902 
1,934  j 
1,870  ! 
1,745  I 
1,745  | 
1,745 
1,822  | 
1,822  | 
1,934  | 
2,110  | 
2,110  | 
2,078  ! 
2,030  | 
1,950  j 
1.918  | 
2,030  i 
1,822  ; 
1,670  ! 
1,350  ! 
1,350  ' 


1,302 

1,392 

1,420 

1,685 

1,998 

1,760 

1,505 

1,420 

1,420 

1,462  | 

1,434 

1,434 

950 

485 

422 

414 

422 

422 

334 

334 

302 

302 

520 

566 

530 

578 

548 

520 

422 

422 


410 
410 
378 

£o 

322 

260 

290 

370 

362 

330 

282 

252 

203 

199 

190 

208 

151 

137 

165 

171 

220 

260 

318  | 

306 

266 

266 

290 

298 

298 

318 

398 


440 


378 

338 

338 

298 

278 

242 

252 

322 

310 

310 

290 

290 

252 

206 

190 

175 

141 

143  I 

139  ! 

129  j 

123 

139  ' 

143 ; 

l«! 
143  i 

143; 
143  I 
163  '. 


167 
184 
184 
214 


229  I 
199  I 
214  I 
214 
199 


193 
157 
151 
147 
157 
157 
137 
131 
127 
143 
127 
137 
127 
106 
92 
88 
84 
92 


92 

84 
84 
88 
93 

84 
92 

92 
92 

84 

84 

88 

88 
112 
137 
157 
171 
178 
187 
167  I 
147  1 

84| 
108  I 
108  j 
100  i 

95, 

95, 


108  | 

"i 

127  . 


115 
115 
106 
106 
106 
106 
106 
115 
121 
106 
101 
101 
110 
119 
105 
101 
101 
101 
101 
101 
101 
93 
88 


82  I 
81  I 


78  j 


Note.-  The  daily  discharge  was  obtained  by  the  indirect  method. 

Estimated  monthly  discharge  of  South  Platte  River  at  Dernier,  Colo.,  for  1905. 

[Drainage  area,  3.N40  square  miles.) 


Month. 


Discharge  in  second-feet. 


,  Maximum.  Minimum.      Mean. 


Run-off. 


Total  in    i  a^^n A  ,_# 
^'"M^ua^lW 
'        mile.       i   imn' 


January j  226  50  93.9   | 

February :  322  \  ,r>4  lis      | 

March '  306  78  1?2       i 

April 2,030  330  837       i 

May 2,110,  1,350  1.830       ; 

June 1,998'  302!  894       ' 

July '  410;  137;  282 

August |  440  !  12}'  240 

SeptemlMT j  282  j  84  i  164 

October |  187  !  84  !  110 

November ■  121  78  \  100 

December |  145  54  j  71.8 

I 

The  year 2, 110 


50 


5,774 
6.553 
10,580 
49.800 
112.900 
53.200 
17.340 
14,760 
9, 759 
6,764  i! 
5.950 
4.415 


297,800 


0.024 
.031 
.045 
.218 
.478 
.233 
.073 
.062 
.043 
.029 
.026 
.019 

.107 
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SOUTH  PLATTE  RIVER  NEAR  KERSEY,  COLO. 

This  station  was  established  April  7,  1901.  It  is  located  at  a  bridge  about  1}  miles  north 
the  railroad  station  at  Kecsey,  which  is  on  the  Union  Pacific  Railroad  about  6  miles  east 
Greeley,  in  T.  5  N.,  R.  64  W.,  and  was  intended  to  take  the  place  of  the  station  previously 
amtained  at  Orchard,  Colo.  The  station  was  discontinued  in  the  fall  of  1903,  but  was  rees- 
iblished  March  5, 1905,  to  satisfy  the  demand  for  hydrographic  data  pertaining  to  the  stor- 
ge  of  flood  waters.  The  station  is  below  all  the  important  tributaries  of  the  South  Platte 
rhich  derive  their  supply  from  the  mountain  region  and  is  at  about  the  point  where  water 
mid  be  used  to  best  advantage  for  storage  in  reservoirs  along  the  South  Platte  in  north- 
astern  Colorado. 

The  channel  is  straight  for  300  feet  above  and  400  feet  below  the  station.  The  banks  are 
■imposed  of  alluvial  material,  and  vary  from  5  to  8  feet  in  height.  The  right  bank  is  high 
md  is  not  liable  to  overflow  except  at  extremely  high  water.  The  left  bank  is  low  and  not 
veD  defined,  as  it  extends  into  high  timber  and  overflows  at  extreme  flood  stages.  The 
itnam  bed  is  composed  of  shifting  sand  and  gravel.  The  channel  is  entirely  covered  only 
at  extreme  high  water.  At  ordinary  stages  there  are  two  channels  and  at  low  water  the 
iftre&m  runs  very  close  to  the  right  bank.  Scattered  trees  and  brush  dot  the  portion  of  the 
bed  to  the  left  of  the  center  of  the  channel.  Pile  bents  with  20-foot  centers  interfere  at  low 
■iter  by  catching  drift  and  also  by  causing  eddy  water.  The  current  is  fairly  swift  at 
Wjgh  stages  and  moderate  at  low.    Gage  heights  range  from  2  to  8  feet  on  the  gage. 

Discharge  measurements  are  ordinarily  made  from  the  downstream  side  of  the  bridge,  but 
■ji  low  water  measurements  are  occasionally  made  by  wading.  The  initial  point  for  sound- 
■p  is  the  north  face  of  the  right  abutment  of  the  bridge  on  the  downstream  side.  The 
faring*  is  of  piling,  and  is  about  15°  askew. 

The  gage,  which  was  read  once  each  day  by  E.  K.  Plumb,  consists  of  a  vertical  staff  grad- 
uated from  zero  to  8  feet,  spiked  to  the  downstream  side -of  the  third  pile  of  the  bridge  from 
the  south  end.  There  is  no  bench  mark,  but  a  spike  has  been  driven  at  each  foot  mark  into 
he  pile,  to  which  the  gage  is  attached. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
f  the  United  States  Geological  Survey: 

Description:  66,  p  37;  84,  p  77;  99,  pp  183-184. 
Discharge:  66,  p  38;  84,  p  77;  99  p  184,  207. 
Discharge,  monthly:  75,  pp  130, 136;  84,  p  79;  99,  p  186. 
Gage  heights:  66,  p  38:  84,  p  78;  99,  pp  184-185. 
Bydrograph :  75,  p  132. 
Ratios;  tables:  66,  p  171;  84.  p  78;  99,  p  185. 

Discharge  measurements  of  South  Platte  River  near  Kersey,  C6lo.y  in  1905. 


Date. 


y« 

nel 

ly  11 

tober3 

tober  12  « . 


Hydrographer. 


M.  C.  Hinderlider. 
Brick  and  Beeson.. 

M.  P.  Beeson 

M.  C.  Hinderlider. 
....do 


I 


Width. 


Feet. 
490 
529 
141 
131 
125 


Area  of 
section. 


Sq.  ft. 

1,580 

1.947 

172 

142 

130 


Mean 
velocity. 

Cage 
height. 

Ft.  per 
sec. 

Feet. 

3.82 

0.22 

3.73 

(i.80 

1.09 

2.40 

1.18 

2.50 

2.02 

2.72 

Dis- 
charge. 


Src.-fl. 

r»,032 

7,274 

188 

108 

2tY2 


a  Made  at  different  section. 
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Daily  gage  height,  infect,  of  South  Platte  River  near  Kersey,  Colo.,  for  1905. 


l. 

2. 

3. 
«. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13.. 
14. 
15. 
16. 
17.. 
18.. 
19.. 
20. 
21.. 
22. 
23. 
24. 


30. 
31. 


Day. 


ilar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.  . 

Dk. 

2.4 

2.5 

6.3 

6.8 

2.6 

2.75 

2.3 

2.5 

i 
3.2 

0  » 

2.4 

3.0 

6.1 

6.9 

2.55 

2.75 

2.3 

1      2.5 

3.3 

2.1 

2.4 

3.6 

6.22 

6.9 

2.5 

2.5 

2.3 

2.5 

3.3 

2.S 

2.5 

3.4 

6.5 

6.8 

2.45 

2.5 

2.3 

2.5 

3.3    ! 

2.S 

2.5 

3.4 

6.35 

6.8 

2.4 

2.5 

2.3 

2.5     ' 

3.3 

U 

2.5 

3.4 

6.3 

6.9 

2.4 

2.4 

2.35 

2.5 

3.3 

2.8 

2.5 

3.4 

6.25 

7.0 

2.4 

2.4 

2.35 

2.5     | 

3.3 

2.8 

2.5 

3.2 

6.2 

7.5 

2.4 

2.4 

2.4 

2.5 

3.0 

2.8 

2.45 

3.3 

6.1 

7.4 

2.35 

2.4 

2.4 

2.5    1 

2.95  | 

2.1 

2.4 

3.3 

6.0 

7.2 

2.35 

2.4 

2.4 

2.6     ' 

2.95  1 

2.1 

2.4 

3.7 

6.0 

7.2 

2.35 

2.4 

2.4 

2.65  ; 

2.9    ! 

2.1 

2.4 

3.9 

6.1 

6.0 

2.35 

2.5 

2.4 

2.7    ! 

2.9 

2.1 

2.4 

4.0 

6.0 

5.8 

2.3 

2.5 

2.4 

2.8    ' 

2.9    | 

i: 

2.4 

4.0 

5.95 

5.5 

2.3 

2.45 

2.4 

2.9     ' 

2.9  ; 

2.1 

2.4 

3.9 

5.9 

5.0 

2.3 

.    2.45 

2.4 

2.9 

2.85 

2.1 

2.45 

3.9 

5.85 

5.0 

2.3 

2.45 

2.4 

2.9 

2.85 

°  j 

2.5 

3.8 

.1.8 

5.0 

2.35 

2.45 

2.4 

2.9 

2.8    1 

2. 

2.6 

3.8 

5.7 

4.5 

2.35 

2.4 

2.4 

2.9     ! 

2.8 

2. 

2. 55 

3.9 

5.8 

4.0 

2.35 

2.4 

2.4 

2.9    . 

2.8 

2. 

2.5 

3.9 

6.0 

3.5 

2.35 

2.4 

2.4 

2.9    ' 

2.8 

1 

2.55 

3.9 

6.0 

3.2 

2.35 

2.4 

2.4 

2.95  1 

2.8 

2. 

2.6 

4.0 

6.0 

3.1 

2.35 

2.35 

2.4 

2.95, 

2.8    , 

2. 

3.0 

3.8 

7.75 

3.0 

2.35 

2.35 

2.4 

2.95 

2.85  ! 

2. 

3.0 

4.25 

7.0 

3.0 

2.35 

2.35 

2.4 

2.95  j 

2.85  , 

2. 

2.9 

6.0 

6.8 

2.9 

2.3 

2.3 

2.4 

2.95 

2,9    | 

2. 

2.8 

5. 95 

6.6 

2.9 

2.3 

2.3 

2.45 

2.95  " 

2.9    ' 

2. 

2  75 

6.1 

6. 6 

2.8 

2.3 

2.3 

2.45 

3.0 

2.9    | 

2. 

2. 65 

6. 25 

6.8 

2.7 

2.3 

2.3 

2.5 

3.0    ' 

2.9 

2. 

2. 5 

6.5 

6.9 

2  7 

2.3 

2.3 

2.5 

3.0    ! 

2.9 

1 

2.  5 

6.4 

7.2 

2.6 

2.3 

2.3 

2.5 

3.1 

2.9    1 

2. 

2. 5 

7.25 



2.3 

2.3 

3.1    L 

i 

1 

1 

1 

Notk.     <J;»K't'  heights  estimated  March  14. 

Station  rnfhiq  table  for  South  Platte  Hirer  near  Kersey,  Colo.,  from  March  1  to  Decembers 

190n. 


<iHgC 

height. 


Fret. 
2.  30 
2.  40 
2.50 
2.  »><) 
2.  70 

2.  SO 
2.90 
3.00 

3.  10 
3.  20 
3.  30 
3.  40 


»»*■»«»*•.  h  ,:;,$;. 


Stc.-ft. 

no 

160 
190 
230 
2X0 
350 
410 
550 
670 
8(X) 
930 
1,060 


Frrt. 

3.  50 
3.  60 
3.  70 
3.  SO 

3.  <.H) 
1.00 

4.  10 
1.20 
4.30 
4.40 
4.50 
4.60 


Discharge. 

,      Sfc.-ft. 

1 ,  200 

1,340 

1,490 

1,640 

1.7-.K) 

(  1,950 

2. 120 

,  2, 290 

,  2. 460 

I  2,630 

I  2.800 

I  2,980 


hSgR.   >^arge. 


Ftrt. 

4.70 

4.  SO 
4.90 

5.  00 
5.  10 
5.  20 
5.  30 
5.  40 
5.  50 
5.  m 
5.  70 
5.  SO 


Sec.-ft. 
3,160 
3,340 
3,520 
3.700 
3,890 
4,080 
4,270 
4.460 
1.650 
4.S40 
5,030 
5.220 


leigft.     Ota*"*. 


hei 


Feet. 
5.90 
6.00 
6.20 
6.40 
6.60 
6.80 
7.00 
7.20 
7.40 
7.60 
7.80 


Sec.-ft. 
5,410 
5,610 
6,010 
6,420 
6.840 
7,260  j 
7,680 
8,110 
8,550 
8,990 
9,450 


The  above  tabic  is  applicable  only  for  ofirn-chamiel  conditions.  It  is  based  on  five  discharge  met 
iircmcnts  made  during  1905  and  two  during  1903,  and  is  fairly  well  defined  between  gage  heights  J 
feet  and  7  feet . 
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Estimated  monthly  discharge  of  South  Platte  River  near  Kersey,  Colo.,  for  1905. 
[Drainage  area,  9,470  square  miles.] 


Month. 


**rch 

ipcil 

*7 

hot 

wy 

lflgust 

leptember. 
fetot*r.... 
IfcwnitKT. 
Bnembcr.. 


Discharge  in  second-feet. 


Run-off. 


Maximum. 

550 

6,630 

9,335 

8,770 

230 

315 

190 

670 

930 

440 


Minimum. 


Mean. 


Total  in 
acre-feet. 


160 
190 
5,030 
230  ; 

140  | 
140  | 
140 
190  | 
350 
280  I 


227 
2,348  ! 
6,301  I 
4,084 
154  | 
170 
160  1 
383  ; 
533 
339  j 


The  period  . 


13,960 

139,700 

387,400 

243,000 

9,469 

10,450 

9,521 

23,550 

31,720 

20,840 

889,600  I 


Second-feet  I 
per  square 
mile.        | 


0.024 
.248 
.665  ' 
.431 
.016  I 
.018  I 
.017  I 
.040  , 


.056  | 
.036  ' 


Depth  in 
inches. 


0.02S 
.277 
.767 
.481 
.018 
.021 
.019 
.046 
.062 
.042 


I 


SOUTH  PLATTE   RIVER  NEAR  JITLESBURG,  COLO. 

This  station  was  established  April  2, 1902.  It  is  located  at  the  wagon  bridge  crossing  the 
Booth  Platte  about  1  mile  southeast  of  Julesburg,  Colo.,  a  station  at  the  junction  of  the  main 
tbe  and  the  Denver  branch  of  the  Union  Pacific  Railroad. 

As  this  is  the  last  station  on  the  South  Platte  in  Colorado,  and  as  it  is  also  below  all  irriga- 
tion ditches  taking  water  from  the  South  Platte  in  Colorado  with  the  exception  of  one,  it 
is  of  considerable  importance  for  obtaining  data  relative  to  the  flow  of  return  waters  as  well 
is  to  the  natural  flow  of  the  main  channel. 

The  channel  is  straight  for  600  feet  above  and  400  feet  below  the  bridge.  The  banks  are 
imposed  of  alluvial  material  and  are  likely  to  overflow.  The  bed.  which  is  alxmt  half  a 
idle  wide,  is  composed  of  shifting  sands  and  at  ordinary  stages  the  section  is  broken  by 
glands  covered  with  undergrowth  and  vegetation.  As  a  result  the  stream  flow  is  usually 
bVided  into  a  number  of  small  threads,  some  of  which  are  too  small  to  measure  and  at  low 
rater  are  generally  estimated.  The  bed  of  the  stream  is  dry  the  larger  part  of  the  year. 
n»  current  is  swift  during  high  water  but  moderate  at  low.  Records  an;  usually  discon- 
inued  during  the  winter  months. 

High-water  measurements  are  made  from  the  bridge,  which  is  one-half  mile  long  and  is 
supported  on  piles  at  intervals  of  20  feet.  The  initial  point  for  soundings  is  the  north  a  hut- 
Dent  on  the  left  bank.  At  low  water  the  flow  is  divided  into  a  numl>er  of  small  channels 
which  are  measured  by  wading. 

The  gage,  which  was  read  during  1905  by  Volney  Parker,  consists  of  a  vertical  stall*  spiked 
to  a  pile  of  the  bridge  about  1,600  feet  from  the  north  end  on  the  downstream  side.  The 
bench  mark  is  a  spike  driven  into  the  south  face  of  the  cap  timber  on  the  piling  to  which  the 
gige  is  spiked;  it  is  directly  over  the  gage,  and  is  inclosed  in  a  circle  of  white  paint  and 

marked  "B.  M.;"  the  elevation  of  the  center  of  the  spike  aUive  the  zero  of  the  gage  is  N.00 

feet.    The  gage  is  read  once  daily  except  during  high  water,  when  several  observations  may 

be  made  each  day. 
Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 

United  States  Geological  Survey  (Ann=Annual  Report :  Bull     Bulletin;  \VS-=\Yater-Suj>- 
fr  Paper): 


Darription:  WS  49,  p  283;  84,  pp  73-74;  99,  p  179;  131,  pp  77-7S. 
Kvharge:  Ann  20,  iv,  p  302;  Bull  140,  p  114;  WS  49.  p  2*3;  M.  p 
Dteharge,  monthly:  \VS  84,  p  75;  00.  p  181 :  131,  p  so. 
Gtf* heights:  WS  84.  p  74;  99,  p  ISO:  131.  p  79. 
fating  tables:  WS  84,  p  7.r»;  90,  p  181;  131.  p  79. 


'4;  99.  p  ISO;    131.  pp 
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Discharge  measurements  of  South  Platte  River,  near  Jvieshtrg,  Colo.,  in  1906. 


Date. 


Hydrographer. 


May 6 '  T.W.Jenkins 

May  10 |  M.  C.  Hlnderlider . 

May  20 1  T.  W.  Jenkins 

May  25 J do 

May27 | do 


Width. 


October  4«  . . . .   M.  C.  Hinderlider . 


Feet. 

1,523 
1,378 
1,134 
1,371 
1,703 
66 


Area  of 
section. 

Mean 
velocity. 

8q.lt. 

Ft.  per 
tec. 

2,263 

2.50 

1,968 

2.65 

1,543 

2.68 

1,830 

2.59 

2,744 

2.69 

27 

1.37 

Gage 
beigfrt 


t.  I  chfcrg 


Feet. 

3.75 
3.50 
3.27 
3.48 
3.99 
1.05 


j  Stc.-) 

5 
5 

i  : 

I 


a  Made  by  wading. 
Daily  gage  height,  in  feet,  of  South  Platte  River  near  Jvlesburg,  Colo.,  for  1906. 


Day. 


1. 
2. 
3. 
4. 

5. 
6. 

7. 

8. 

9. 
10. 
11. 
12. 


Jan.  i 

2.55  I 
2.6  I 
2.6  ! 
2.6    I 

2.6  ' 

2.7  I 

2.8  ; 

2.8  , 
2.75  i 
2.7    I 


13 

|     2.65 

14 

2.65  . 

15             .   . 

1    2.65  I 

16 

,    2.&">  i 

17 

1    2. 7    ' 

18 

i    2. 8    j 

19 

1 
'    2.95  ' 

20 

21 

22 

3. 15  j 

J 

23 ' 

i 

24 i 

2T> i 

26 

27 

28 

20.    ; ' 

30 ! 

31 ' i 

Mar. 

2.0 

2.0 

2.0 

2.0 

2.0 

2.15 

2.05 

2.1 

2.15 

2.0 

2.0 

2.5 

1.95 

2.0 

2.5 

2.1 

2.5 

2.5 

2.2 

2.1 

2.0 

1.9 

1.95 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.95 


Apr. 

1-95 

2.5 

1.95 

1.9 

1.95 

1.95 

2.5 

2.5 

2.5 

2.1 

2.15 

2.25 

2.25 

2.25 

2.5 

2.4 

2.5 

2.55 

2.4 

2. 75 

2.7 

2.05 

2.7 

3. 5 
3.2 
3.1 
3.5 
3.4 

3. 6 
3.6 


May. 

3.65 

3.75 

3.85 

3.85 

3.8 

3.75 

3.7 

3.75 

3.75 

3.6 

3.45 

3.35 

3.45 

3.5 

3.5 

3.45 

3.35 

3.35 

3.4 

3.3 

3.45 

3.45 

3.45 

3.5 

3.5 

4.0 

4.0 

4.2 

4.3 

4.3 

4.35 


June. 


4.35 
4.35 
4.0 
3.85 
3.8 
3.85 
3.9 
4.0 
4.5 
4.0 
4.95 
4.95 
4.0 
3.95 
3.55 
3.5 
3.3 
3.1 
3.0 
3.0 
2.85 
2.4 
1.0 
.85 
.95 
1.0 
.95 
.95 
.95 
.9 


July. 


0.75 

1.5 

1.4 

1.2 

.   .7 

.6 

.55 

.5 

.5 

.45 

.4 

.4 

2.0 

1.9 

1.8 

1.75 

1.9 

1.8 

1.85 


1.75 

1. 

i     1- ' 

1. 

2.0 

1. 

1     1.95 

1. 

1.9 

1. 

,     1.85 

1. 

i     1.7 

1. 

1     1.65 

1. 

|     1.6 

1. 

I     1.65 

1. 

i     1. 75 

1. 

.     1.7 

1. 

Aug. 

1.63 
1.85 
2.05 
3.0 
2.8 
2.9 
2.75 
2.3 
2.2 
2.15 
2.5 
2.45 
2.35 
2.3 
2.0 
2.1 
2.15 
2.2 
2.25 
.75 
.65 
.6 
.45 
.3 
.2 
.15 
.1 
.1 
.1 
.12 
.12 


Sept.  ;    Oct. 


1.2 
..15 
1.15 

1.1  I 
1.15  I 

1.2  '; 
1.2  | 
1.35  I 
1.15  | 
1.15  i 

1.1  j 
1.1 

i.i  j 
i.i  | 
i.i 

1.151 

1.2  I 
1.15  i 
1.15 
1.1 
1.1 
1.1 
1.1 
1.05 
1.05 
1.05 
1.05 
1.05 
1.0 
1.15 


I 


1.06 

1.05 

1.05 

1.06 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.15 

1.25 

1.2 

1.25 

1.35 

1.25 

1.3 

1.35 

1.32 

1.35 

1.4 

1.4 

1.35 

1.5 

1.5 

1.45 

1.5 

1.5 

1.5 

1.5 


Nov. 

1.5 

1.65 

1.85 

1.9 

2.0 

2.0    , 

2.0 

2.25, 

2.0 

1.9 

1.9 

1.9 

2.0 

2.0    ' 

1.9    , 

1.8 

1.75  | 

1.65  j 

1.7    ' 

i..  | 

1.65 

1.6    ! 
1.75  | 
1.65  j 
1.65 
1.65  I 
1.65  ! 
1.65 
1.65 
1.65 


Note.    <.jagt>  heights  entimaUMl  March  1-1. 
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latum  rating  table  for  South  Platte  River  near  Julesburg,  Colo.,  from  January  1  to  December 

31, 1905. 


hrigsl 

Discharge. 

Gage 
height. 

Discharge 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

See.-fl. 

Feet. 

8ec.-ft. 

Feet. 

8ec.-ft. 

Feet. 

8ee.-ft. 

0.40 

9 

1.60 

175 

2.80 

2,140 

4.00 

7,450 

0.50 

10 

1.70 

230 

290 

2,490 

4.10 

7,950 

0.60 

13 

1.80 

295 

3.00 

2,870 

4.20 

8,460 

0.70 

15 

1.90 

375 

3.10 

3,270 

4.30 

8,970 

a  80 

19 

2.00 

470 

3.20 

3,690 

4.40 

9,490 

0.90 

24 

2.10 

500 

3.30 

4,130 

4.50 

10,010 

1.00 

30 

220 

730 

3.40 

4,580 

4.60 

10,530 

...0 

37 

230 

890 

3.50 

5,040 

4.70 

11,060 

1.20 

50 

2.40 

1,080 

3.60 

5,510 

4.80 

11,590 

1.30 

70 

250 

1,300 

3.70 

5,980 

4.90 

12,120 

1.40 

98 

260 

1,550 

3.80 

6,460 

5.00 

12,650 

1.50 

131 

270 

1,830 

3.90 

6,950 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  ten  discharge  meas- 
rements  made  during  1904-5,  and  is  fairly  well  denned  between  gage  heights  1  foot  and  4  feet. 

Estimated  monthly  discharge  of  South  Platte  River  near  Julesburg,  Colo.,  for  1906. 

[Drainage  area,  20,600  square  miles.] 


CLEAR  CREEK  AT  FOKKSCKEEK,  COLO. 

Clear  Creek  rises  on  the  eastern  slope  of  the  Rocky  Mountains,  flows  eastward,  and  unites 
ith  tbe  South  Platte  about  6  miles  north  of  Denver.  Its  drainage  basin  comprises  a  nar- 
m  strip  of  exceedingly  mountainous  country,  consisting  entirely  of  granitic  rocks,  in  many 
bees  barren  of  soil,  covered  with  scattered  patches  of  coniferous  trees,  such  as  pine,  spruce, 
id  fir,  remnants  of  the  once  extensive  forests  of  the  area.  The  basin  includes  also  a  small 
wtkm  of  Great  Plains  territory.  Two  of  Colorado's  oldest  mining  districts  lie  wholly 
ithin  this  basin,  and  in  these  districts  the  water  of  the  upper  tributaries  of  Clear  Creek  is 
ied  to  such  an  extent  that  the  name  has  long  since  become  a  misnomer.  From  Forkscreek 
» Golden,  a  distance  of  13  miles,  the  creek  flows  in  a  canyon  and  has  a  total  fall  of  1 ,225 
St,  an  average  of  94  feet  per  mile.     Before  the  stream  leaves  the  canyon  a  large  volume 

water  is  diverted  by  the  canals  that  wind  sinuously  along  the  steep,  rocky  canyon  sides, 
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and  the  entire  normal  flow  of  the  creek  between  Golden  and  Denver  is  used  for  the  ir 
tion  of  lands  in  Clear  Creek  Valley. 

The  gaging  station  was  established  May  29, 1899.  It  is  located  at  the  United  States* 
logical  Survey  bridge,  just  below  the  Colorado  and  Southern  Railway  bridge  at  the  rail 
station,  in  T.  33  S.,  R.  72  W. 

The  station  is  important  because  of  its  location  above  all  diversions  and  also  becau 
contemplated  power  development. 

The  channel  is  narrow  and  straight  for  30  feet  above  and  150  feet  below  the  station, 
right  bank  is  the  side  of  the  mountain;  the  left  is  the  retaining  wall  of  the  Colorado 
Southern  Railway  embankment ;  both  banks  are  high  and  can  not  overflow.  The  be 
the  stream  is  composed  of  cobblestones  and  bowlders,  over  which  a  shallow  deposit  oi 
forms  during  low-water  stages,  which  is  scouied  out  at  high  water.  There  is  but  onec 
nel  at  all  stages.  The  current  is  swift  at  low  water  and  very  rapid  at  high  water, 
surface  of  the  water  is  rough  and  high-water  measurements  are  difficult  to  obtain.  Di 
the  winter  ice  blocks  the  channel  and  interferes  with  gage  readings. 

Discharge  measurements  are  made  from  a  substantial  single-span  footbridge,  to  whirl 
gage  is  attached.  The  initial  point  for  soundings  is  a  brass-headed  nail  in  the  hand  n 
the  end  of  the  bridge,  and  is  marked  zero  with  white  paint. 

The  chain  gage,  which  was  read  twice  each  day  during  1905  by  C.  W.  Hoisington,  was 
inally  fastened  to  the  retaining  wall  on  the  left  bank  30  feet  below  the  footbridge.  Jul 
1905,  the  gage  was  removed  to  the  footbridge  on  account  of  the  settling  of  the  crib  woi 
which  it  was  attached.  The  length  of  the  chain  is  19.37  feet.  The  bench  mark  is  a  stan 
aluminum  cap  set  in  the  bowlder,  to  which  the  downstream  stay  line  of  the  bridge  is  and: 
on  the  right  bunk;,  elevation  above  the  zero  of  the  gage,  9.50  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  o 
United  States  Geological  Survey  (Ann  =  Annual  Report;  WS= Water-Supply  Paper): 

Description:  \VS  37,  pp  228-229;  49,  pp  285-286;  66,  p  31:  84.  p  84;  99,  pp  197-198;  131,  p  80. 

Discharge:  \VS  37.  p  229;  49,  p  286;  66.  p  31;  84,  p  84;  99,  p  198;  131,  p  81. 

Discharge,  monthly:  Ann  21,  iv,  p  205;  22.  iv,  p  322;  \VS  75,  p  128;  84,  p  86;  99,  p  199;  131,  p  82. 

Gage  heights:  \VS  37.  p  229;  49,  p  286;  66,  p  32;  84.  p  85;  99,  p  198;  131,  p  81. 

Hydrogruphs:  Ann  21,  iv,  p  205;  22,  iv,  p  322. 

Rating  tables:  WS  39.  p  448;  52,  p  517;  66.  p  171:  84,  p  85;  99,  p  199;  131,  p  82. 

Discharge  measurements  of  Clear  Creek  at  Forkscreek,  Colo.,  in  1905. 


Date. 


April  14.... 

Juno  2 

June  16 

July  19 

July  19 

July  27 

October  19. 
Octolxr  19. 


Hydrographer. 


T.  E.  Brick... 
M.  P.  Becson. 

do 

do 

J.  C.  Stevens.. 
M.  P.  Becson. 
R.  I.  Meeker. . 
....do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

r 

chi 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

Se 

29 

32 

4.12 

2.23 

36 

121 

8.61 

3.85 

36 

138 

9.00 

4.10 

36 

83 

3.19 

2.94 

36 

85 

4.22 

2.94 

36 

83 

3.37 

2.79 

28 

28 

2.57 

1.74 

28 

20 

2.23 

1.62 
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Daily  gaffe  height,  in  feet,  of  Clear  Creek  at  Forkscreek,  Colo.,  for  1905. 


Day. 

Apr. 

May. 

June. 

July. 

3.45 
3.4 
3.4 
3.35 
3.38 
3.32 
3.32 
3.3 
3.28 
3.22 
3.12 
3.12 
3.18 
3.3 
3.35 
3.32 
3.32 
•3.35 
3.2 
2.95 
2.92 
2.88 
2.82 
2.82 
2.82 
2.78 
2.78 
2.82 
2.?2 
2.7 
2.7 

Aug. 

2.68 
2.62 
2.62 
2.58 
2.58 
2.58 
2.6 
2.62 
2.58 
2.5 
•  2.84 
2.7 
2.5 
2.5 
2.48 
2.48 
2.52 
2.4 
2.3 
2.3 
2.25 
2.25 
2.22 
2.25 
2.22 
2.25 
2.25 
2.24 
2.24 
2.22 
2.21 

Sept. 

2.23 

2.23 

2.23 

2.2 

2.16 

2.16 

2.13 

2.13 

2.13 

2.1 

2.08 

2.08 

2.08 

2.06 

2.03 

2.03 

2.03 

2.03 

2.03 

2.0 

1.98 

1.98 

1.98 

1.98 

1.98 

1.98 

1.98 

1.98 

1.98 

1.98 

Oct. 

1.83 

1.83 

1.83 

1.73 

1.68 

1.83 

2.03 

2.08 

2.05 

2.13 

2.03 

2.18 

2.18 

2.18 

2.16 

2.16 

2.16 

2.2 

2.2 

2.13 

!  - 

1  2.16 
2.16 

|  2. 13 
2.16 

1      2.26 

1      2'5 
j      2.6 

I      2'6 

i      2'6 

i 

2.7 

2.78 

2.8 

2.8 

2.6 

2.66 

2.66 

2.7 

2.86 

2.8 

2.86 

2.86 

2.83 

2.8 

2.72 

2.76 

2.89 

3.09 

3.16 

3.26 

3.44 

3.59 

3.64 

3.69 

3.56 

3.59 

3.64 

3.76 

3.79 

3.76 

3.89 

3.96 

3.99 

4.14 

4.39 

4.59 

4.49 

4.49 

4.56 

4.59 

4.52. 

4.36 

4.39 

4.32 

4.24 

4.22 

4.22 

4.15 

4.08 

4.05 

3.95 

3.95 

3.88 

3.82 

3.78 

3.78 

3.65 

3.55 

3.52 

3.5 

3.45 

2.03 

1.98 

1.98 

1.93 

1.9 

1.88 

1.86 

1.88 

1.83 

1.83 

1.82 

1.82 

1.82 

1.77 

1.77 

1.77 

1.85 

1.85 

1.77 

1.72 

1.72 

1.75 

1.72 

1.  62 

1.57 

1.67 

1.67 

1.67 

1.67 

.57 

1.52 

1  • 

ion  rating  table  for  Clear  Creek  at  Forkscreek,  Colo.,  from  April  1  to  October  SI,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge.  |  f 

Feet. 

'     Sec.-ft. 

Feet. 

Sec.-ft.      1 

1.50 

1               47 

2.30 

160    j, 

1.60 

|               55 

2.40 

180 

1.70 

65    ' 

2.50 

200     ,| 

1.80 

1                75 

2.60 
2.70 

230     v 

1.90 

,               90 

260    Ij 

2.00 

1              105 

•        2.80 

290     , 

2.10 

|              120 

2.90 

320    !| 

2.20 

1       m 

3.00 

350    (| 

St.    I  Sparge,  j 


heigl 

Feet. 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 


Sec.-ft. 
390 
440 
500 
560 
630 
710 
800 
900 


I 


Gage 
height. 

Feet. 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 


I 


\  Discharge. 

Sec.-ft.  I 
1,010 
1,130 
1,260 
1,400 
1,540 
1,690 
1,850 
2.010 


ibove  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  seven  discharge  meas- 
lts  made  during  1905  and  four  older  measurements.  It  is  fairly  well  defined  between  gage 
» 1.6  feet  and  4  feet. 
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Estimated  monthly  discharge  of  Clear  Creek  at  Forkscreek,  Colo.,  for  1905. 
[Drainage  area,  34.1  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean, 


Total  in 
acre-feet. 


Run-off. 


Second-feet 

per  square 

mile. 


Dep 
inS 


April 

May 

June 

July 

August 

September. 
October 


230 

1,994 
fi95 
302 
146 
110 


230 
505 
260 
142 
102 
49 


131 
472 
1,291 
420 
193 
116 
75.3 


7,795 
29,020 
76,820 
25,820 
11,870 
6,902 
4,630 


0.380 
1.37 
3.74 
1.22 
.556 
.336 
.218 


The  period. 


162,900 


MISCELLANEOUS  MEASUREMENTS. 

Miscellaneous  discharge  measurements  made  in  South  Platte  River  drainage  basin  for 


Date. 


Stream. 


March  31 . 
June  14. .. 
July  13... 
April  8... 


South  Platte. 

do 

....do 

Chcrrv  Creek. 


Locality. 


North  Platte,  Nebr.. 

....do 

....do 

Denver,  Colo 


Area  of 
section. 


Sq.ft. 

236 

2,781 

89 


Mean         I 
velocity,    du 


Ft.  per 
tec. 

1.62 

2.74 

1.92 


St 


PLATTE  RIVER. 
DESCRIPTION  OF  BASIN. 

From  the  point  of  junction  of  North  and  South  Platte  rivers  the  main  stream  winds 
ward  across  Nebraska,  uniting  with  the  Missouri  at  Plattsraouth,  about  10  miles  sou 
Omaha.  Its  course  lies  for  the  most  part  through  a  broad,  level  bottom,  rather  san< 
places,  but  for  the  most  part  fertile,  bordered  by  bluffs  varying  in  height  from  50  to  3 
400  feet.  From  its  source  to  a  point  near  Ashland,  Saunders  County,  it  is  a  broad,  shi 
stream,  flowing  in  many  places  as  a  network  of  interlacing  channels  among  numerous  is 
and  sand  bars,  but  farther  east  it  is  confined  between  heavily  wooded  limestone  bluff 

The  drainage  basin  lies  wholly  to  the  north  of  a  line  bordering  closely  the  south  bai 
the  stream  and  consists  generally  of  rolling  prairie  land  in  the  middle  portion,  which  t 
east  and  west  gives  way  to  extensive  areas  of  sand  hills.  Along  the  main  stream  ai 
tributaries  is  a  deep  flood  plain,  composed  of  loam,  sand,  and  gravel  in  the  valleys  a 
talus  on  the  slopes.  Outside  of  this  flood  plain  the  soil  is  mostly  loess,  consisting  of  y 
clays  and  fine  sandy  loam.  There  is  little  timber  except  in  the  immediate  vicinity  c 
small  tributaries. 

The  average  annual  precipitation  is  about  23  inches,  of  which  69  per  cent  falls  durin 
five  months  of  the  growing  season,  from  April  to  August;  about  half  of  the  remain* 
snowfall.  The  stream  is  subject  to  periodic  floods,  caused  by  the  melting  of  snows  i 
headwater  regions  of  North  and  South  Platte  rivers;  these  floods  reach  a  maximu 
June  and  July  and  often  do  considerable  damage  to  property  on  the  lower  portions  o 
stream.  In  the  western  part  of  the  drainage  area  the  waters  of  the  river  are  extensiverj 
for  irrigation, 
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"he  principal  tributaries  of  the  Platte  are  the  Elkhorn  and  the  Loup,  both  draining  long, 

row  valleys  north  of  the  river. 

nformation  in  regard  to  the  basin  is  contained  in  the  following  publications  of  the  United 

tes  Geological  Survey  (Ann=Annual  Report;  Bull=Bulletin;  W.  S.  Water -Supply 

per): 

description:  Ann  12,  ii,  pp  238-239;  22,  iv,  p  306;  Bull  131,  p  28;  WS  75,  pp  124-125;  84,  pp  60-51;  99,  pp 

-138;  131,  p  201. 

rrigatkm  surveys:  Ann  13,  iii,  pp  73-91. 

Uinf&ll  and  river  stations,  map:  Ann  20,  iv,  p  256. 

UinXall  and  run-off  relation:  Ann  20,  iv,  pp  265-266. 

Isinfall  data:  Ann  13,  iii,  pp  76-77;  20,  iv,  pp  256-266. 

PLATTE    RIVER    NEAR    LEXINGTON,    NEBR. 

This  station  was  established  April  2,  1902.  It  is  located  at  a  highway  bridge  3  miles 
oth  of  Lexington,  Nebr.,  in  sec.  20,  T.  9  N.,  R.  21  W. 

The  channel  is  straight  both  above  and  below  the  station.  The  banks  are  low  and  not 
ible  to  overflow,  and  the  bed  is  composed  of  shifting  sand.  There  are  no  obstructions  in 
e  channel  other  than  the  bridge  piling,  and  the  current  is  never  sluggish,  even  at  low  water, 
ben  the  stream  some  times  flows  in  as  many  as  forty  channels  of  varying  widths  and  depths, 
tge  heights  have  a  range  of  about  3  feet.  Records  of  winter  flow  are  not  obtained,  as  the 
rer,  on  account  of  its  shallowness,  often  freezes  solid. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  highway  bridge,  which 
insists  of  187  spans  of  20  feet  each,  supported  on  piles.  The  initial  point  for  soundings  is 
te  zero  mark  on  the  hand  rail  at  the  north  (left)  bank  of  the  stream.  A  second,  smaller 
lannel,  about  one-fourth  mile  to  the  south,  is  measured  from  a  similar  pile  bridge  having 
total  span  of  60  feet. 

On  account  of  the  extreme  width  of  the  section  (3,720  feet)  and  the  shallowness  of  the 
Team,  and  also  to  partly  eliminate  the  effect  of  wind,  two  gages  are  maintained  at  this  sta- 
ion,  the  observer  being  E.  J.  Duryee,  a  mail  carrier,  who  reads  both  gages  as  he  crosses  the 
ridge,  no  observations  being  taken  on  Sundays  or  holidays.  The  gages  are  of  the  standard 
hain  type.  One  of  them  is  located  at  the  north  end  of  the  bridge,  downstream  side,  and  the 
>ther  at  the  south  end,  upstream  side,  with  their  zeros  at  the  same  elevation.  The  wind 
ntnetimes  creates  a  difference  of  over  a  foot  between  the  two  gages,  but  this  difficulty  is 
kugely  eliminated  by  using  the  means  of  the  readings  in  computations  of  discharge.  The 
ferae  of  the  gages  are  referred  to  three  bench  marks:  ( 1 )  The  top  of  the  east  end  of  the  first  cap 
>t  the  north  end  of  the  bridge;  elevation,  7.66  feet.  (2)  The  top  of  the  upstream  end  of  the 
cap  of  the  third  bent  from  the  north  end  of  the  bridge,  marked  with  a  cross;  elevation,  9.22 
feet.  (3)  The  top  of  the  upstream  end  of  the  cap  of  the  third  bent  from  the  south  end  of 
the  bridge,  marked  with  a  cross;  elevation,  9.03  feet.  Bench  mark  No.  1  is  2,392  feet  above 
«•  level. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
tfthe  United  States  Geological  Survey: 

Description:  84,  pp  59-60;  99,  p  155;  131,  pp  47-48. 
Discharge-  84,  p  60;  99,  p  155;  131,  p  48. 
discharge,  monthly:  84,  p  61;  99,  p  157;  131,  p  50. 
lage  heights:  84,  pp  60-61;  99,  p  156;  131.  p  49. 
jiting  tables:  84,  p  61;  99,  p  156;  131,  p  49. 
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Discharge  measurements  of  Platte  River  near  Lexington,  Nebr.,  in  1905. 


Date. 


April  11.... 

May  16 

June  12 

July  10 

Jul}  IK 

August  2  . . 
August  23  . 


Ilydrographer. 


G.  W.  Bates... 

..  .do 

H.'C.  Gardner. 

....do 

....do 

do 

II.  O.  8mlth... 


September  6. . .    II.  C.  Gardner 
September  20 . .    F.  8.  Dohson . 


Width 


Feet. 
3,720 
J,790 
3,720 
3,800 
2,900 
3,140 


Area  of       Mean    |     Gage 
section,    velocity.  ■  height. 


Dia- 
chargr. 


Sq.ft. 
1,421 
5,046 
8,223 
4,705 
1,681 
1,765 


Ft.  per 
tec. 

1.73 

2.77 

3.14 

2.34 

1.71 

1.63 


Feet. 
3.50 
4.25 
4.90 
3.98 
3.38 
3.48 


1,480 
1,540 


637 
502  , 


1.55 
1.61 


See.ft. 
2.47J 
13.99 
25,888 
11.0M. 
2,89 
2,877 
« 


3.25 
3  10  j 


Daily  gage  height,  in  feel,  of  Platte  River  near  Lexington,  Nebr.,  for  1905. 
Day. 


Mar. 


i 

!!1"!!"!!!!!!!!!!!!!!!!!1!!"1!!!!C.!!!".*. 

: 

i 

: 

\ : 

1 

1 

1 



1 

1 

1 











3  55 



3.42 

3. 45 



3. 4.") 
3.38 
3.42 
3.  50 
3. 50 







Apr. 

3.45 

3.52 

3.58 

3.62 

3.62 

3.62 

3.6 

3.55 

3.48 

3.4 

3.45 

3.42 

3.52 

3.5 

3.5 

3.5 

3.52 

3.55 

3.52 

3.52 

3.72 

3. 82 

3.85 

3.88 

4.(15 

4.12 

4. 15 

4.15 

4.12 

4.16 


May. 


4.2 

4.2 

4.28 

4.3 

4.32 

4.32 

4.36 

4.4 

4.35 

4.35 

4.42 

4.52 

4.52 

4.44  j 

4.35  I 

4.25  j 

4.28 

4.25 

4.22, 

4.3 

4.3 

4.3 

4.2 

4.15, 

4.12 

4.25 

4.3 

4.75 
4.72 

4.7S  ' 


June.  '  July, 


4.9 

4.9 

4.9 

4.85 

4.8 

4.65 

4.55 

4.5 

4.5 

4.75 

4.82 

4.9 

4.8 

4.72 

5.0 

5.15 

5.05  | 

4.95 

4.82 

4.78 

4  68 

4.58 

4.75 

4.7 

4.55 

4.42 

4.32 

4.2 

4.12 

4.1 


4.05 

4.25 

4.48 

4.33 

4.18 

4.05 

4.2 

4.08 

4.0 

3.92 

3.92 

3.86 

3.82 

3.75 

3.65 

3.6 

3.55 

3.42 

3.40 

3.42 

3.4 

3.62 

3.56 

3.5 

3.42 

3.42 

3.4 

3.32 

3.38 

3.42 

3.45 


Aug. 


Sept. 


Oct 


3.6 

3.48 

3.6 

3.55 

3.48 

3.45 

3.42 

3.42 

3.45 

3.5 

3.35 

3.3    : 

3.3    i 

3.32  ■ 

3.38  j 

3.42  i 

3.45 

3.3 

3.28 

3.28 

3.28 

3.42 

3.4 

3.28 

3.25 

3.25 

3.22 

3.18 

3.2 

3.18 

3.18 


3.15 

32    j 

3.2    I 

3.2    \ 

3.35  ; 

3.25  j 

3.22 

3.2 

3.2 

3.16 

3.12 

3.12 

3.15 

3.12  | 

3.12 

3.28 

3.33 

3.38 

3.32 

3.28 

3.28 

3.3 

3.3 

3.25 

3.2 

3.2 

3.18 

3.15 

3.1 

3.12 


8.1S 
118 

111 
IIS 
IIS 
IIS 
IIS 
IIS 
118 
IB 
11 
1» 
IIS 
1% 

ia 
ia 
is 
is 
is 
ia 
ia 
is 
is 

IS 

is 

18 
IS 

18 
1* 

3.9 
3.4 


Note.  -Sunday  and  holiday  gage  heights  interpolated, 
two  guges. 


These  gage  heights  are  the  mean  of  the 
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PLATTE  RIVER  NEAR  COLUMBUS,  NEBR. 

-ation  was  established  June  4,  1895.  It  is  located  at  the  Meridian  Bridge,  about  3 
ith  of  Columbus,  Nebr.,  in  sec.  31,  T.  17,  R.  1  E.  The  bridge  lies  on  the  sixth  prin- 
ridian. 

ver  at  this  point  flows  in  three  channels,  known  as  the  main,  middle,  and  south 
,  having  widths  of  1,940  feet,  320  feet,  and  75  feet,  respectively,  and  each  channel  is 
by  a  pile  bridge.  The  main  channel  is  crossed  by  the  Meridian  Bridge,  which  con- 
ixty-five  30-foot  spans;  the  middle-channel  bridge  consists  of  sixteen  20-foot  spans, 
•cated  1}  miles  south  of  the  Meridian  Bridge;  the  south  channel  is  spanned  by  a  pile 
bout  80  feet  long,  located  one-eighth  mile  south  of  the  middle-channel  bridge. 
>  the  bridges  the  channels  are  straight  for  5,000  feet  in  the  main  channel,  200  feet  in 
die  channel,  and  100  feet  in  the  south  channel;  below  the  bridges  the  channel  is 
for  3,000  feet  in  the  main  channel,  300  feet  in  the  middle  channel,  and  500  feet  in 
h  channel.  The  sections  are  broad  and  shallow,  with  rapid  velocity,  and  shifting, 
eds.  The  banks  are  low  but  are  not  subject  to  overflow.  At  low  stages  the  river 
many  shallow  channels,  so  that  the  measurement  of  discharge  is  mainly  a  matter  of 
on.  A  small  tributary  furnishes  a  supply  of  water  in  the  south  channel,  even  when 
r  channels  are  entirely  dry.  The  only  obstructions  are  the  piling  bents.  Discharge 
merits  are  made  from  the  upstream  side  of  all  three  bridges,  whose  hand  mils  are 
at  intervals  of  10  or  20  feet.  The  initial  point  for  soundings  is  the  zero  mark  on 
ream  hand  rail  at  the  north  end  of  the  main-channel  bridge  and  at  the  south  ends 
liddle  and  south  channel  bridges. 

adard  chain  gage,  which  is  read  by  W.  D.  Benson,  is  fastened  to  the  downstream 
1  of  the  Meridian  Bridge  approach.  The  length  of  the  chain  is  16.21  feet.  The  gage 
?d  to  two  bench  marks,  as  follows:  (1)  A  standard  United  States  Geological  Survey 
lark,  located  60  feet  north  of  the  north  end  of  the  bridge  truss  and  10  feet  west  of  a 
ood  tree  6  feet  in  diameter;  elevation,  7.06  feet  above  the  zero  of  the  gage.  (2)  A 
f  three  spikes  driven  in  the  top  of  the  second  piling  from  the  downstream  end  of  the 
3ent  from  the  north  end  of  the  bridge,  counting  approach  bent  "one;M  elevation, 
;  above  the  gage  datum.  In  past  years  deposits  of  sand  alxmt  the  gage  have  caused 
able  trouble,  and  the  records  have  been  frequently  interrupted, 
nation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
States  Geological  Survey  (Ann=Annual  Report;  Bull  =  Bulletin;  \VS=Water- 
Paper): 

Hion:  Ann  18,  iv,  p  188;  Bull  140.  pp  121-122;  WS  15,  p  08;  27,  p  78;  37,  p  242;  50.  p  307;  66,  p  39; 

99.  pp  152-153;  131,  pp  50-51. 

rge:  Ann  18,  iv,  p  189;  20,  iv,  p  302;  Bull  131,  p  92;  140,  p  122;  WS  15,  p  98;  27,  p  87;  37,  p  242;  50, 

,  p  39;  84,  p  58;  99,  p  153;  131,  p  51. 

rge,  daily:  Ann  18,  iv,  p  190. 

rge,  flood:  Ann  18,  iv,  pp  184-186. 

rge,  monthly:  Ann  19,  iv,p334;  20,  iv,  pp 264, 295;  22,  iv,  p329;  \VS75,pl38;  84,p59;  99,  p  154; 

rge.  yearly:  Ann  20,  iv,  p  55. 

fights:  Bull  140,  p  122;  WS  15,  p  98;  27,  p  85;  37,  p  243;  50,  p  308;  66,  p  39;  84,  p  58;  99,  pp  153-154; 

jraphi:  Ann  18,  iv,  p  190;  19,  iv,  p  334;  20,  iv,  p  296;  WS  75,  p  138. 

1  and  run-off  relation:  Ann  20,  iv,  p  266. 

tables:  Annl8,iv,p  189;  19,iv,p333;  Bull  120,  p  122;  W 8  39,  p449;  84,p59;  99,  p  154;  131,  p  52 
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Discharge  measurements  of  Platte  River  near  Columbus,  Nebr.,  in  190$. 


Date 


I 


Hydrographer. 


_  _  .      .. 

March  16 Dob  son,  Bates,  and  Gardner. 

April  27 |  II.  C.  Gardner 

May  16 ' do 

June  21 1 do 

Julys. j do 

July  14 do 

August  12 ! do 

September  27.J  F.  S.  Dobson 

October  13 \ do 

I 


Width. 


Feet. 
2,310 
2,330 
2,300 
2,280 
2,286 
2,205 
1,660 
1,486 


Area  of 
section. 


Sq.ft. 
1,473 
4,153 
7,384 
7,256 
5,899 
3,336 
1,060 
880 


Mean 
velocity. 


Ft.  per 
sec. 

2.70 

3.28 

4.52 

3.79 

3.36 

2.55 

2.31 

1.98 

1.52 


Feet. 
3.06 
4.45 
5.00 
5.10 
4.45 
3.50 
2.25 
2.10 
1.80 


Dis- 
chargBL 


Sec-fL 
3,tH 
13,6* 
33,411 
2?,St 
19,7 
8,514 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9. 
10. 
11. 
12. 
13. 
14.. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
2D. 
27. 
28. 
20. 
30. 
31. 


Daily  gage  height,  in  feet,  of  Platte  River  near  Columbus,  Nebr.,for  1905. 


Day. 


Mar. 


Apr. 


"i ! 


3.1 

3.6  ' 

3.2  | 
3.8  j 
3.7, 
3.6, 

3.7  ' 
3.5  ! 

3.3  ' 
3.1 
3.0  ! 
2.8 
2.7  , 


2.6 

2.4 

2.6 

2.7 

2.6 

3.0 

3.2 

3.1 

3.1 

2.9 

2.9 

2.8 

2.6 

2.7 

2.6 

2.6 

2.8 

2.8 

2.8 

3.4 

3.8 

4.0 

4.2 

4.4 

4.6 

4.8 

5.0 

5.3 

5. 15 

5.1 


May. 


4.8 

4.6 

4.4 

4.15 

4.75 

5.6 

4.5 

4.4 

4.5 

4.3 

4.6 

4.55 

5.3 

5.75 

6.2 

5.45 

5.6 

5.15 

4.6 

4.55 

4.35 

4.35 

4.25 

4.2 

4.1 

4.25 

4.15 

4.45 

5.1 

5.25 

5.5 


June. 


5.35 

5.55 

5.5 

5.35 

5.3 

5.2 

5.2 

5.2 

4.95 

5.25 

5.1 

5.3 

5.3 

5.25 

5.3 

5.3 

5.8 

5.35 

5.45 

5.15 

5.15 

4.95 

6.35 

5.4 

5.25 

5.25 

5.3 

5.0 

4.95 

4.85 


July. 


4.6 

4.65 

4.85 

5.3 

4.95 

5.5 

4.7 

4.55 

4.2 

4.15 

4.0 

3.75 

3.55 

3.35 

3.15 

3.0 

2.85 

2.7 

2.5 

2.3 

2.3 

2.2 

2.25 

2.1 

2.1 

2.85 

3.15 

2.85 

2.7 

2.66 

2.6 


Aug. 


Sept.  j    Oct 


2.75 
3.2 
3.2 
3.4 

3.2 

3.25 

3.15 

3.0 

2.8 

2.5 

2.35 

2.25 

2.25 

2.2 

2.2 

2.25 

2.5  ' 
2.55  \ 

2.6  ; 
235 
2.35  i 
2.25  ; 
2.3  j 
1.95  I 
1.9    I 

2.1  i 

2.2 

1.75 

1.55 

1.35 

1.15 


1.5    : 
.75  : 

•7    i 
.75| 

LI"  I 

2.35  , 

2.85  | 

2.65  ; 

2.4    j 

2.2 

1.9 

1.85  j 

2.6 

2.55 

2.2 

2.25 

3.5 

3.45 

3.35 

3.25 

3.15 

3.0 

2.95 

2.45 

2.2 

2.05 

1.9 

1.75 

1.7 


I 


1.7 

1.55 

1.5 

1.5 

1.3 

1.3 

1.25 

1.2 

1.35 

1.2 

1.15 

1.15 

1.2 

1.35 

1.4 

1.3 

1.35 

1.3 

1.35 

1.4 

1.5 

1.6 

1.65 

1.85 

2.0 

1.9 

1.9 

2.0 

2.5 

2.5 

2.5 


Note.  -Gage  heights  estimated  April  22-27. 
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Station  rating  table  for  Platte  River  near  Columbus,  Nebr.,from  March  17  to  May  31,  19()5. 


heigfft. 

Discharge.  |l 

height. 

i 
Discharge.  I 

height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Sec-ft.     jl 

Feet. 

Sec-ft.     1 

Feet 

Sec-ft. 

Feet. 

Sec-ft. 

2.40 

1,750 

3.40 

5,530    1 

4.40 

13,170 

5.40 

•29,400 

2.50 

2,000     ! 

3.50 

6,100    . 

4.50 

14,260 

5.50 

31,450 

2.60 

2,280    ,' 

3.60 

6,720 

,        4.60 

15,500 

5.60 

33,550 

2.70 

2,580    j 
2,910    i 

3.70 

7,380 

4.70 

16,900 

5.70 

35,700 

2.80 

3.80 

8,080 

4.80 

18,450 

j        5.80 

37,900 

2.90 

3,270    jl 

3.90 

8,820 

4.90 

20,100 

5.90 

40,150 

3.00 

3,650    j 

4.00 

9,600 

5.00 

21,800 

6.00 

42,450 

3.10 

4,060    j 

4.10 

10,420 

5.10 

23,600 

1        6.10 

44,800 

!         3.20 

1          4,510    |! 

4.20 

11,280 

5.20 

25,450 

6.20 

47,200 

3.30 

1    s>0,Bil 

4.30 

12,190 

5.30 

i 

27,400 

i 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  three  discharge  meas- 
urements made  during  1905.  Owing  to  the  shifting  character  of  the  stream  bed.  estimates  based  on 
the  above  table  and  on  that  following  can  only  be  considered  rough  approximations. 

Station  rating  table  for  Platte  River  near  Columbus,  Nebr.,from  June  1  to  October  SI,  UM)5. 


h&l   I™*****-, 


I        I 


Feet. 

Sec-ft. 

1.40 

80 

1.50 

260 

1.60 

460 

1.70 

670 

1.80 

900 

1.90 

1,150 

2.00 

1,430 

2.10 

1,730 

2.20 

2,050 

2.30 

2,400 



Feet. 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 


Discharge. 


Sec. 
2, 
3, 
3, 
4, 
4, 
4, 
5, 
6, 
< 
7, 


ft. 
780 
180 
600 
040 
500 
990 
520 
090 
700 
350 


Gage 
height. 


Discharge.  I  hgW     j  Discharge. 


Feet. 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.20 
4.40 
4.60 


Sec-ft.    I      Feet.     !     Sec-ft. 


8,040 
8,780 
9,570 
10,420 
11,330 
12,280 
13,280 
15, 450 
17,830 
20,450 


4.80 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 
6.40 


23,300 
26,350 
29,600 
32,950 
36,500 
40  150 
44,000 
48,000 
52,  150 


The  above  table  is  applicable  only  for  open-channel  conditions.    Ft  is  based  on  six  discharge  measure- 

>,  and  is  fairly  well  defi      "  " 

precedir**'  table. 


ments  made  during  1905,  and  is  fairly  well  defined  between  gage  heights  1.8  foot  and  5  feet.    See  note  to 


Estimated  monthly  discharge  of  Platte  River  near  Columbus,  Xebr.,for  1905. 
[Drainage  area,  56,870  Rquare  miles.] 


Month. 


March  17-31 . 

April 

May 

June 

July 

August 

September. . 
October 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


8,080 
27,400 
47,200 
51,100 
34,700 
8,040 
8,780 
3,180 


2,280  , 
1,758  | 
10, 420 
24,050 
1,730  I 
0  I 
0 
0  ' 


4,914  ! 
7,800 

19,  360 

31,180 
10,770  | 
3,217  I 
2.978 
604 


Total  in 
acre-feet. 


146,200 
464,100  | 
1,190,000  j 
1.855,000  ' 
062. 200 
197,800  j 
177, 200 
37.140 


Hun -on*. 


Second-feet     „       ,  , 
P-nliir  ■    inc.,,. 


0.086  j 

.  137 

.340  ' 

.  54S 

.  l«l 

.  057 

I 
.  052 

.011 


0.048 
.153 
.  3«>2 
.611 
.218 
.006 
.  058 
.013 


The  period !    4,730,000 

I 
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LOUP  RIVER  AT  COLUMBUS,  NEBR. 


I 


The  Loup  and  its  branches,  which  form  the  most  important  tributaries  of  the  Platte,  dan 
an  area  13,540  square  miles  in  extent,  lying  in  the  heart  of  Nebraska.  The  Loup  proper  ■ 
formed  by  the  junction  of  North  and  Middle  Loup  rivers,  which  unite  near  the  city  of  St. 
Paul,  the  Middle  Loup  in  turn  receiving  the  South  Loup  in  the  southwestern  part  of  Howi 
County.    The  principal  tributaries  are  Beaver,  Cedar,  Calamus,  and  Dismal  creeks. 

The  country  drained  is  generally  rolling,  with  an  occasional  high  plain  or  table-land,  lb 
headwaters  of  the  North  and  Middle  Loup  lie  in  a  region  of  sand  hills,  among  which  lie 
found  numerous  lakes  varying  in  size  from  small  ponds  up  to  those  with  an  area  of  serenl 
square  miles.  The  immediate  valleys  of  the  streams  are  composed  of  alluvial  deposits  of 
sand,  gravel,  and  loam,  with  areas  of  yellow  clay  and  fine  sandy  loam  beyond.  The  regifli 
abounds  in  springs,  caused  by  the  percolation  of  the  precipitation  through  the  sandy  soil  t» 
the  impervious  clays  below,  and  this  fact  no  doubt  accounts  for  the  remarkable  constancy  of 
flow  of  the  streams.  The  soil  is  generally  fertile,  and  large  quantities  of  hay,  grain,  etc.,  in 
grown.  The  streams  are  subject  to  a  succession  of  floods  during  the  spring  and  early  mar 
mer,  the  result  of  melting  snows  and  heavy  rainfall  in  the  spring  months.  As  a  large  part  of 
the  area  is  grass  grown,  evaporation  is  considerable,  averaging  5  feet. 

A  comparatively  small  amount  of  water  is  diverted  for  irrigation,  the  ditches  generally  fat- 
ing small  and  covering  limited  areas.    A  number  of  power  plants  are  in  operation,  and  othen 
of  considerable  extent  have  been  proposed,  particularly  one  near  Columbus,  by  which  it  is  be-    i 
lieved  that  about  20,000  continuous  horse-power  may  be  developed.  \ 

The  gaging  station  was  established  October  13,  1894.    It  is  located  about  75  yards  abort     | 
the  Union  Pacific  Railroad  bridge  and  6  miles  above  the  mouth  of  the  river,  in  sec.  23,  T.17  Nf 
K.  1  W. 

At  the  measuring  section  the  river  is  straight  for  about  1.000  feet  above  and  a  considerable 
distance  below.  The  left  bank  is  high ;  the  right  is  low  and  overflows  at  high  water.  The  bed  is 
composed  entirely  of  shifting  sand.  There  is  but  one  channel  at  all  stages,  and  the  current  i* 
rapid.  The  channel  is  unobstructed.  At  the  lower  gaging  station  the  river  Aowb  chiefly  in  •» 
deep  channel  near  the  right  bank,  obstructed  by  the  piling  of  an  old  bridge  a  short  distance 
Mow  the  existing  highway  bridge.  Gage  heights  range  from  3  to  12  feet,  excessive  flood* 
being  very  rare  and  usually  caused  by  ice  gorges. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  Hie  initial  point  for 
soundings  is  the  zero-mark  on  the  cable.  Tn  the  spring  of  1905  the  cable  at  this  station, 
which  consisted  of  a  five-eighths  inch  steel  wire,  was  broken  by  the  ice.  Later  in  the  season  it 
was  replaced  by  a  new  three-fourths  inch  steel  cable.  During  the  time  that  the  cable  ws* 
out  measurements  were  made  from  the  highway  bridge  or  from  the  Union  Pacific  Railroad 
bridge  near  the  station. 

Two  gages  arc*  maintained  at  this  station — one  a  vertical  staff  spiked  to  piling  at  the  cable, 
the  other  a  standard  chain  gage  at  the  highway  bridge  1J  miles  below.  The  gage  heights 
here  report ed  are  those  of  the  gage  at  the  highway  bridge,  t'.ie  observer  being  W.  D.  Benson. 
The  length  of  the  chain  is  24. .50  feet.  Those  gages  are  referred  to  two  bench  marks  as  fol- 
lows: (1)  A  standard  United  States  Geological  Survey  bench  mark,  located  72  feet  east  of 
the  upper  gage;  elevation  21  .«S3  feet  above  the  zero  of  the  lower  gage  and  13.27  feet  above  the 
zero  of  the  upper  gage.  (2)  A  cross  cut  on  the  west  end  of  the  cap  of  the  first  bent  at  the 
north  end  of  the  highway-bridge  approach;  elevation  10.91  feet  above  the  aero  of  the  lower 
gagf- 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
rnited  States  Geological  Survey  (Ann = Annual  Report;  Bull = Bulletin;  WS= Water-Sup- 
ply Papers): 

Description:  Ann  18,  lv,  p  182;  Bull  131,  p  32;  140,  p  118:  WS  15,  p  97;  27,  p  78;  37  pp  240-241; 50,  pp 
306-307;  66,  p.  38;  K4,p55;  99,  p  145;  131,  pp  82-83. 

Discharge:  Ann  18.  iv,  p  182;  Hull  131,  p  91;  140,  p  118;  WS  15,  p  97;  27,  p  87;  35,  p  16;  37,  p  241;  50,  p 
307;  66,  p  38;  84,  p  56;  99,  p  146;  131,  p  84. 
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dally:  Ann  18,  iv,  pp  183-184;  131,  p  85. 

flood :  Ann  18,  iv,  pp  184-186. 

monthly:  Ann  18,  iv,  p  187;  19,iv,p332;  20,iv,pp263,294;  22,lv,p328;  Bull  140,  p  120;  WS 

f>57;  99,  p  147;  131,  p  86. 

yearly:  Ann  20,  Iv,  p  55. 

U:  BuD  140,  p  119;  W8 15,  p97;  27,  p85;  37,  p  241;  50,  p  307;  66,  p39;  84,  p  56;  99,  p  146; 

>ha:  Ann  18,  iv,  p  184;  19,  iv,  p  333;  20,  iv,  p  295;  22,  lv(  p  328. 

d  run-off  relation:  Ann  20,  iv,  p  266. 

lee:  Ann  18.  iv,  p  183;  19,  iv,  pp  331-332;  Bull  140,  p  119;  WS  39,  p  449;  84,  p  57;  99,  p  147. 

Discharge  measurements  of  Loup  River  at  Columbus,  Nebr.,  in  1905. 


Hydrographer. 


Width. 


Area  of 
section. 


Mean 
velocity. 


Gage 
height. 


Pis- 
charge. 


H.  C.  Gardner. 

do 

dV> 

do 

do 

do 

....do 

K.S.  Dobson.. 
...  do 


I 

I 


Feet. 
820 
296 
740 
660 
800 
540 
800 
180 
330 


Sq./t. 

1,046 

870 

2,162 

1,695 

2,040 

1,144 

1,945 

774 

965 


Ft.  per 
tec. 

4.45 

5.72 

5.96 

3.13 

4.54 

3.60 

2.62 

4.07 

4.26 


Feet. 
4.40 
4.55 
5.90 
4.65 
5.30 
4.80 
4.20 
a4.03 
4.18 


8ec.-fl. 
4,659 
4,982 
12,890 
5,316 
9,263 
4,126 
5,089 
3,153 
4,113 


«  New  rod;  old  rod  read  4  JO  feet. 
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Daily  gage  height,  in  feet,  of  Loup  River  at  Columbus,  Nebr.,for  1906. 


I 


Day. 


2 

3 

4 

5 

6 



7 

8 

9...; 

10 



11 

12 

13 

14 

15 

16 

17 

4.4 

18 

4.6 

10 

4.7 

20 

4.0 

21 

,- 

22 

47 

23 

4.6 

24 

44 

25 

4.5 

26 

4.5 

27 

46 

28 

4.4 

29 

4.3 

30 

4.2 

31 

4.3 

Mar. 


Apr. 


;  ! 


4.3 
4.4 

4.5 
4.9 
4.6 
4.4 

4.2 

4.1 

4.2 

4.3 

4.3 

4.2 

4.2 

4.3 

4.4 

4.3 

4.3 

4.3 

4.2 

5.6 

5.2 

5.15 

5.1 

5.05 

5.0 

4.05 

4.05 

4.95 

4.0 

4.7 


May.     June. 


July.  I   Aug. 


4.6 

4.55 

4.7 

4.6 

4.75 

4.85 

4.8 

4.7 

4.75 

5.6 

5.0 

4.9 

5.8 

6.35 

6.9 

5.8 

5.4 

5.0 

4.95 

4.9 

4.9 

4.8 

4.75 

4.65  ' 

4.6    j 

4.9    | 

4.95  | 

5.1     | 

6.05  | 

6.1     | 

5.75' 


I 


5.2 

5.0 

5.5 

5.0 

4.7 

4.05 

4.85 

4.25 

4.45 

4.35 

4.6 

4.6 

4.55 

4.45 

4.5 

4.6 

4.7 

4.6 

4.6 

4.7 

4.85 

5.0 

6.4 

6.5 

5.65  ' 

»! 

4.95  | 
6.9    | 
7.0 
6.05 


6.86 

6.25 

6.7 

6.55 

5.85 

5.7 

5.8 

5.4 

5.22 

5.0 

4.95 

4.9 

4.75 

4.5 

5.0 

4.05  I 

4.85 

4.8 

4.8 

4.8 

4.85 

4.85  I 

4.95  ' 

5.15  j 

4.95  | 

7.95  I 

6.4    j 

5.4    j 

5.2 

4.95 

4.5 


Sept. 


I 
Oct.    I  Nov.      D«. 


4.8 

4.4 

6.8 

4.35 

5.9 

4.3 

5.0 

4.3 

4.75 

4.5 

4.4 

4.6 

4.45 

4.85 

4.6 

4.85 

4.4 

4.55 

4.35 

4.5 

4.35 

4.45 

4.3 

4.4 

4.3. 

4.45 

4.25 

4.95 

4.3 

5.5 

4.65 

5.1 

4.45 

4.95 

4.6 

5.25 

5.5 

6.25 

4.5 

5.3 

4.5 

4.85 

4.85 

4.65 

4.55 

4.4 

4.6 

4.3 

4,7 

4.45 

4.55 

4.1 

4.55 

4.3 

4.4 

4.25 

4.4 

4.25 

4.4 

4.25 

" 

4.25' 

"    ! 

4.85 

4.3  I 

4.2  , 

4.2  ' 

4.2  I 

4.2  , 
4.3 

4.3  | 
4.3  j 

4.3  < 
4.35  I 

4.4  | 
4.4 
4.6    ' 

4.5  I 
4.45  1 
4.55  I 
4.45, 

4.3  . 

4.4  > 
4.35  I 
4.2    I 
4.2    I 
4.2    | 
4.2 
4.25 
4.35 
4.25 
4.25 


4.2  . 
4.15  . 
4.1  . 
4.1  . 
4.25  . 
4.5  . 
4.35  . 

4.3  , 

4.3  I 
4.35 
4.35  I 

4.4  ; 
4.4  j 
4.45 
4.35  j 
4.35 
4.35] 
4.45, 
4.4    I 

4.4  j 
4.35 
4.3    ' 
4.65 
4.55  ' 
4.65  j 
4.5 
4.«    I 

4.5  | 
3.95 
5.45  I 


IS 
5.7 
5.7 
5.3 
5.7 
5.1 

e.5 

6.0 

&.« 

5.* 


Note.- -Cage  bright  estimated  April  22-27,  inclusive, 
inclusive. 


Rivor  frozen  November  30  to  December  7 
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Daily  discharge,  in  second-feet,  of  Loup  River  at  Columbus,  Nebr.,for  1905. 


Day. 


Mar. 


2 

3 1 

4 

3 

6 '..' 

-                                                I 

8 

§ ' 

10 1 

11 1 

U .. 

13 ' 

u I 

u 

» ' 

Apr.   May.  '  June. 


22. 
23.. 
24.. 
25.. 
26.. 
27.. 


29. 
30. 
31. 


400 
400 
900 
950 
900 
900 
400 
400 
900 
900 
400 
400 
950 


5,400 
5,150 
5, 100 
5,400 
6,150 
6,675 
6,400 
5,900 
6,150 
11,100 
7,500 
6,950 
12,300 
15,780 
19,350 
12,300 
9,900 
7,500 
7,225 
6,950 
6,950 
6,400 
6,150 
5,650 
5,400 
6,950 
7,225 
8,100 
19,680 
14,150 
12,000 


July.       Aug.      Sept. 


8,700 
7,500 
10,500 
7,500 
5,900 
5,650 

■     4,175 

J  3,725 
4,650 
4,175 

'  5,400 
5,400 
5,150 

1  4,650 
4,900 
5,400 
5,900 
5,400 

!  5,400 
5,900 

.    6,675 

I  7,500 
16, 100  ; 

i  16,750 

I  11,400  ! 
8,700  ' 
7,225 

I  19,350  : 
20.000  ! 

I  13,820 


19,020 
15,120 
18,050 
17,080 
12,600 
11,700 
12,300  ' 
9,900  I 
8,370  I 
6,750 
6,050  | 
5,400 
4,270  i 
2,900  i 
5,220 
5,100  | 
4,730  ' 
4,650 
4,800  | 
4,920  I 
5,310  | 
5,460 
6,130  I 
7,400  j 
6,430  : 
25,800  '. 
15,450  I 
9,450 
8,430 
7,320 
4,070  1 


6,700 
19, 190  , 
13,600 
8.270 
7,000 
5,300 
5,700 
6,110 
5,720 
5,600 
5,750 
5.600 
5,550 
5,250 
5,450 
6,700 
6, 110 
6,850 
12,100 
6,200 
6,150 
8,000 
6,300 
6,500 
7,000 
6,110 
6,050  , 
5,230  i 
5,170 
5, 100 
5,050  I 


5,000 
4,700 
4,420 
4,380 
5,300 
5,770 
7,000 
6,960 
5,300 
5,010 
4,700 
4,410 
4,600 
7,110 

10,250 
8,400 
6,950 
8,580 

14,600 
8,710 
6,130 
5,050 
3,810 
3,310 
3,950 
2,400 
3,150 
3,000 

3.  aw 

3, 120 


3,180 
3,910 
3,750 
3,580 
3,200 
3,250 
3,300 
3,350 
3,880 
3,940 
4,000 
4,070 
4,350 
4,600 
4,600 
5,600 
5,100 
4,850 
5,330 
4,850 
4,110 
4,600 
4,380 
3,670 
3.670 
3,670 
3,670 
3,900 
4,380 
3,000 
3.900 


Nov. 

3,670 
3,450 
3,210 
3,210 
3,900 
*5,100 
4,380 
4,110 
4,110 
4,380 
4,380 
4,600 
4,600 
4,850 
4,380 
4,380 
4,380 
4.850 
4,600 
4.600 
4.380 
4.110 
5,850 
5.350 
5,850 
5,100 
5,600 
5,100 
2,600 
2.600 


Note.— The  daily  discharge  was  obtained  from  a  rating  table  March  : 
rect  method  for  the  remainder  of  the  year. 


'  to  July  10;  and  by  the  indi- 


Estimaled  monthly  discharge  of  Loup  River  at  Columbus,  Nebr.,for  1005, 
«       [  Drainage  urcu.  13,540  square  miles.] 


Month. 


March 

April 

May 

June 

July 

August . . . 
September 
October... 
November. 


-31. 


Discharge  to  s«oqnd-fwt. 


Kun-ofT. 


Maximum.1  Minimum. 


The  period. 


6,050 
11,100 

19,«8U 
20,000 
25,800 
19,190 
14,600 
5.600 
5,850 


a,  500 
3.050 

5, 150  | 
3. 725 

2,900  j 

5,0.50  ' 

2,400  I 

3, 180  | 

2,600  | 


5.017 
5,  492 
8. 665 
8,117 
9,067 
6, 940 
5,637 
4.082 
4,389 


Total  in 
acre-feet. 


149,300 
326, 800 
532. 800 
483,000 
557. 500 
427. 300 
335, 400 
251,000 
261,200 

3,324,000 


Second-feet 

per  s(j ware 

mile. 


0.371 
.406  | 
.640  , 
.599  | 
.670  ' 
.513 
.416, 
.301  j 
.324  j 


Depth  in 
inches. 


0. 207 
.  453 
.  738 
.  668 
.  772 
.  591 
.464 
.347 
.362 


I 


Sot*.— No  estimate  for  ice  period. 
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KANSAS  RIVER  DRAINAGE  BASIN. 

GENERAL  FEATURES. 

The  drainage  basin  of  Kansas  river  lies  between  the  basins  of  the  Platte  and  the  ArkuM, 
entirely  within  the  region  of  the  Great  Plains  and  extends  through  the  arid,  semiarid,  ud 
humid  regions.    It  extends  from  Eastern  Colorado  to  Missouri  river,  a  distance  of  485  mite. 

The  country  presents  throughout  the  same  general  appearance  so  far  as  contour  of  suite 
is  concerned.  It  is  a  rolling  prairie,  through  which  the  streams  meander  in  winding  courses 
in  broad,  fertile  bottoms  flanked  on  either  side  by  bluffs.  In  the  eastern  part  of  Kansas  the 
rivers  are  fringed  with  groves  of  timber;  but  to  the  west  this  becomes  more  and  more  scant 
practically  disappearing  at  the  ninety-ninth  meridian. 

The  principal  tributaries  are  Smoky  Hill  and  Republican  rivers,  whose  union  forms  tb 
main  stream,  and  Blue  River. 

REPUBLICAN  RIVER. 
DESCRIPTION  OF  BASIN. 

Republican  River  rises  in  the  arid  plains  of  Eastern  Colorado,  flows  northeastward  int 
southwestern  Nebraska,  then  eastward  through  the  southern  tier  of  counties  to  Superio 
where  it  turns  to  the  southeast,  enters  Kansas,  and  about  2  miles  northeast  of  JudcUo 
unites  with  Smoky  Hill  River  to  form  Kansas  River.  The  length  of  the  basin  east  and  west 
approximately  360  miles,  its  greatest  width  is  120  miles,  and  the  total  area  drained 
25,840  square  miles.  The  river  is  wide  and  rather  shallow,  with  a  rapid  descent,  and  the  be 
is  largely  shifting  quicksand  of  the  most  unstable  character. 

In  the  upper  portion  of  its  course  the  Republican  receives  many  tributaries,  chiefly  froi 
the  south.  Nearly  all  of  these  flow  through  a  region  where  the  rainfall  is  less  than  22  inches 
but  as  this  part  of  the  basin  is  covered  with  buffalo  grass,  which  sheds  rain  like  a  roof,  the  pc 
cent  of  rainfall  reaching  the  streams  is  great.  Near  the  mouth  the  drainage  area  is  ver 
narrow,  and  the  tributaries  are  small  and  unimportant;  but  here  the  rainfall  is  28  to  3 
inches.  Many  small  springs  occur  along  the  main  stream  and  its  branches  and  the  grouo 
water  lies  generally  at  medium  depth.  There  are  no  lakes  or  marshes  of  any  considerable  ei 
tent  in  the  area. 

The  soil  of  the  middle  part  of  the  basin  is  a  porous,  sandy  loam  and  about  55  per  cent  c 
the  land  is  under  cultivation ;  along  the  lower  course  the  soil  is  black  loam  and  clay  an< 
about  75  per  cent  of  the  land  is  cultivated.  The  rainfall  in  the  lower  basin  is  consider* 
sufficient  for  all  growing  crops  and  there  are  no  irrigation  works. 

The  Republican  is  subject  to  sudden  rises  and  falls  and  occasionally  overflows  its  bank* 
The  most  notable  flood  since  1895,  when  the  gaging  station  adjunction  was  established 
occurred  in  May  and  June,  1903.  This  covered  all  the  low  bottom  lands  and  washed  awr 
fences,  houses,  crops,  railway  tracks,  bridges,  stock,  and  everything  movable. 

Information  in  regard  to  the  basin  is  contained  in  the  following  Annual  Reports  of  tb 
United  States  Geological  Survey:  Eighteenth,  Part  IV,  page  194;  Twenty-first,  Part  ft 
page  219. 

REPUBLICAN*  RIVKIt  N'KAR  BOSTWICK,  NEBR. 

This  station  was  established  June  ft,  1904.  It  is  located  at  a  highway  bridge  1  mile  sou* 
of  Bostwirk,  Nebr.,  in  sec.  23,  T.  1  N .,  R.  8  W.,  and  replaces  a  station  established  at  Superi< 
Nebr.,  in  1895. 

The  channel  is  straight  lioth  above  and  below  the  station.  The  left  bank  is  high,  b 
the  right  bank  is  low  and  subject  to  overflow  at  high  stages.  The  bed  of  the  stream 
composed  of  shifting  sands.  The  channel  is  somewhat  obstructed  by  ice  breakers  ai 
piers,  but  not  seriously  so.  The  current  is  never  sluggish ,  even  at  low  stages.  Gage  heigl 
have  a  range  of  about  10  feet 

Discharge  measurements  are  made  from  the  bridge,  which  has  three  150-foot  spans  re 
ing  on  tubular  concrete  piers.  The  initial  point  for  soundings  is  the  zero  mark  on  the  ha 
rail  in  line  with  the  south  face  of  the  north  downstream  pier. 
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The  gage  was  read  during  1905  by  M.  A.  McPherson,  who  lives  one-fourth  mile  distant. 
Il  is  of  the  standard  chain  type  and  the  length  of  the  chain  is  20.52  feet.  The  gage  is 
referred  to  bench  marks  as  follows;  (1)  The  top  of  the  cast-iron  bearing  shoe  at  the  north 
odof  the  downstream  truss  of  the  north  span;  the  shoe  rests  on  rollers  on  the  top  of  the  pier 
ad  has  three  openings,  the  east  opening  being  the  bench  mark ;  elevation,  15.75  feet.  (2)  The 
aorthwest  cardinal  point  of  the  rim  or  edge  of  the  cover  plate  of  the  pier  at  the  south  end 
of  truss  described  above;  elevation,  15.89  feet.    Elevations  are  above  the  zero  of  the  gage. 

A  description  of  this  station  with  gage  height  and  discharge  data  is  contained  in  Water- 
Supply  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  102-104. 

Discharge  measurements  of  Republican  River  near  Bostwiclc,  Nebr.f  in  1906. 


Date. 


Much  22 

April  29. 

Jane7 . 

Jalyl 

Jnly  ». 

AqgwtlO 

September  90.. 


Hydrographer 


II.  C.  Gardner. 

do 

do 

do 

....do 

do 

F.  8.  Dobaoti . . , 


Width. 


Feet. 
490 
830 
420 
440 
!  430 
I  410 
120 


Area  of 
section. 


8q.fi. 


3,188 

1,806 

1,141 

350 


Mean 
velocity. 


Ft.  per 
'  sec. 

1.85 

2.40 

1.78 

4.66 

3.27 

2.70 

1.80 


Gage     I      Die- 
height,      charge. 


Feet. 
2.45 
3.00 
2.55 
8.30 
5.45 
J.  55 
1.32 


8ec.-fl. 
1,181 
2,000 
1,045 
14,870 
5,915 
3,082 
648 


Daily  gage  height,  infect,  of  Republican  River  near  Bostwick,  Nebr.,for  1906. 


Day. 

Mar. 

Apr. 

May. 

1 

2.15 

2.15 

2.2 

2.15 

2.15 

2.75 

2.55 

2.5 

2.45 

2.45 

1 

3 

4. 

5 

* 

2. 15         2. 35 

7 

2.5           2.35 

8. 

2. 4          2. 35 

9 

2.35         2.4 

June.      July.      Aug.      Sept.  '    Oct. 


«... 
«... 

a... 

21.. 
8... 
«... 
27... 
8... 

30... 
31... 


2.45 

2.5 

2.45 

2.4 

2.4 

2.4 

2.3 

2.3 

2.25 

2.2 


2.25 

2.2 

2.2 

2.1 

2.1 

2.1 

2.05 

2.1 

2.05 

2.05 

2.0 

2.25 

2.05 

2.2 

2.45 

2.6 

2.95 

2.8 

3.1 

3.0 

2.9 


2.45 

6.1 

2.7 

3.0 

3.05 

3.15 

5.4 

4.1 

3. 15 

2.95 

2.7 

2.5 

2.45 

2.35 

2.45 

2.35 

2.25 

2.45 

2.25 

5.4 

3.9 

3.7 


3.3 
3.3 
4.1 
3.7 

2.9 

2.65 

2.55 

2.35 

2.25 

2.35 

2.4 

2.5 

4.0 

3.0 

2.7 

4. 15 

4.55 

5.5 

3. 85 

3.5 

3.0 

2.85 

5.2 

5. 75 

6.05 


6.25 

6.35 

8.7 

6.45 

9.3 

6.9 

10.4 

7.3 

9.5 

7.65 

5.5 

4.75 

4.5 

4.6 

4.1 

3.6 

3.35 

3.05 

2.9 

2.85 

2.8 

2.7 

2.  ar> 

4.1 

2. 5 

2.4 

2.35 

2.25 

2.15 


5. 85 

5.7 

5.5 

3.65 

4. 15 

3.5 

3.85 

5.4 

4,15 

4.65 

4.9 

5.65 

5.3 

5.5 

4.65 

4.05 

3.8 

3.5 

3.05 

2.8 

2.5 

2. 35 

2.5 

2.65 

2.85 

2. 55 

2.15 

2.0 

1.85 

1. 75 

1.7 

1.65 

1. 65 

1.6 

1.5 

1.3 

1.3 

1.3 


1.2 

1.2 

1.9 

1.9 

1.9 

1.9 

1.5 

1.3 

1.3 

1.9 

1.3 

1.3 

1.1 

1.1 

1.1 

1.2 

1.1 

1.3 

1.2 

1.4 

1.45 

1.4 

1.35 

1.45 

1.6 

1.55 

1.55 

1.5 

1.4 

1.35 


1.25 

1.15 

1.15 

1.15 

1.1 

1.1 

1.1 

1.1 

1.05 

1.0 

1.0 

1.0 
.95 
.95 
.95 

1.0 
.95 

1.0 

1.0 

1.05 

1.05 

1.05 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 
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Station  rating  table  for  Republican  River  near  Boeturick,  Nebr.,  from  June  6, 190j^,toJ\dy  1, 19A5. 


Ga 
helfl 


it. 


Discharge. 


Feet. 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00. 


Sec-ft. 
110 
160 
215 
275 
335 
400 
466 
535 
605 
680 
760 


Gage 
tieight. 


he! 


Feet. 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 


Discharge. 

1  height. 

See.-ft. 

1 

Feet. 

845 

3.20 

930 

3.30 

1,020 

3.40 

1,115 

3.50 

1,210 

3.60 

1,310 

3.70 

1,415 

3.80 

1,525 

3.90 

1,635 

4.00 

1,750 

4.20 

1,870 

4.40 

Discharge. 


8ee.-ft. 
1.995 
2,120 
2,250 
2,385 
2,555 
2,670 
2,815 
2,965 
3,115 
3,420 
3,750 


it. 

FeeL 
4.60 
4.80 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 


.Discharge. 


See.-ft. 

i,090  * 

4,450  * 

4,820  ; 

5,210  I. 
5,610 

6,030  i 

6.460  ] 
6,900 

7,360  I 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharge  me&ffui* 
ments  made  during  1904  and  three  made  in  1905.  and  is  well  defined  between  gago-heiarhts  1.5  feet  a*1 
3.5  feet.  Estimates  based  on  the  above  and  following  tables  are  liable  to  considerable  error,  owing  b 
the  shifting  character  of  the  stream  bed. 

Station  rating  table  for  Republican  River near  Boetwick,  Nebr  .from  July  £  to  October  31,190o 


Ga«e 
height. 

Discharge. 
Sec.-ft. 

Gage 
height. 

Feet. 

1 
Discharge. , 

i 
*  See.-ft.     1 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 



Fret. 

Sec.-fL 

8ec-ft. 

1.00 

440    \ 

2.60 

1,750    1 
1,860    | 

4.20 

3,850 

6.60 

8,860 

1.10 

500    1 

2.70 

4.30 

4,010 

6.80 

9,460 

1.20 

560    I 

2.80 

1,970    1 

4.40 

4,170 

7.00 

10,060 

1.30 

630 

2.90 

2,080    1 

4.50 

4,340 

7.20 

10,720 

1.40 

700    | 

3.00 

2,200    | 

4.60 

4,510 

7.40 

11,400 

1.50 

770 

3.10 

2,320    i 

4.70 

4,680 

7.60 

12,120 

1.60 

850    > 

3.20 

2,440    j 

4.80 

4,860 

7.80 

12.880 

1,70 

930 

3.30 

2.570    j 

4.90 

5,040 

8.00 

13,640 

1.80 

1,010 

3.40 

2,700    | 

5.00 

5,220 

ft.  20 

14,400 

1.90 

1.090    ' 

3.50 

2,830    ' 

5.20 

5,600 

8.40 

15,200 

2.00 

1,180 

3.60 

2,970    | 

5.40 

6,300 

8.60 

16,000 

2. 10 

1,270 

1        3.70 

3,110    i 

5.  GO 

6,410 

8.80 

16,850 

2.20 

1.360 

I        3.80 

3,250    I 

5.80 

6.840 

9.00 

17.750 

2.30 

1,450 

3.90 

3,390    j 

6.00 

7.300 

9.20 

18.650 

2.40 

1,550 

|        4.00 

3,540    | 

6.20 

7,780 

9.40 

19,550 

2.50 

1,650 

1        4.10 

1. 

3,690    < 

6.40 

8,300 



The  above  table  is  applicable  only  for  open-channel  conditions.    It  i*  based  on  tour  discharge  mi 
uremcntH  made  during  1905,  and  is  poorly  defined.    See  note  to  preceding  table. 
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Estimated  monthly  discharge  of  Republican  River  near  Bostwick,  Nebr.,for  1906. 
[Drainage  area,  23,270  square  miles.] 


Month. 


Much  22-31. 

ipril 

**J 

June 

July 

August 

September. . . 
October 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum,  i    Mean. 


1,210 

1,870 

7,130 

7,015 

24,500 

11,060 

1,000 

595 


930 
760 
975 
975 
1,315 
630 
500 
410 


1,082 
1,060 
1,927 
2,949 
5,734 
3,082 
725 
479 


Total  in 
acre-feet. 


21,460 
63,070 
118,500 
175,500 
352,600 
189,500 
43,140 
29,450 


993,200 


Run-off. 


Second-feet 

per  square 

mile. 


0.046 
.046 
.083 
.127 
.246 
.132 
.031 
.021 


Depth  in 
inches. 


0.017 
.051 
.096 
.142 
.284 
.152 
.035 
.024 


REPUBLICAN    RIVER    AT   BENKELMAN,   XEBR.  . 

This  station  was  established  November  1,  1894,  discontinued  September  7,  1895,  and 
reestablished  May  20,  1903,  at  a  point  some  distanco  below  the  original  location.  It  is 
located  about  one-half  mile  east  of  Benkelman,  Nebr.,  on  the  line  between  sees.  17  and  20, 
T.1X.,R.37W. 

The  river  is  nearly  straight  both  above  and  below  the  station.  The  banks  are  low,  but 
seldom  overflow.  The  bed  is  composed  of  Shifting  sand.  The  channel  is  slightly  obstructed 
by  the  piling  of  the  bridge,  on  which  considerable  debris  lodges  at  times  of  high  water. 
The  current  is  never  sluggish,  even  at  low  stages.  Gage  heights  have  a  range  of  about  4 
f«t.    It  is  impossible  to  obtain  records  of  winter  flow. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  highway  bridge.  The 
initial  point  for  soundings  is  the  zero  mark  on  the  upstream  hand  rail  at  the  east  end  of 
the  bridge. 

The  gage,  which  was  read  during  1905  by  Leon  L.  Hines,  is  a  vertical  staff  6  foot  long 
piked  to  the  downstream  side  of  the  second  bent  from  the  west  end  of  the  bridge.  The 
•age  is  referred  to  five  bench  marks,  as  follows:  (1)  The  top  of  the  south  end  of  the  concrete 
wndation  for  the  west  upright  bent  of  the  elevated  track  in  the  Burlington  and  Missouri 
tiver  Railroad  yards;  elevation,  16.14  feet.  Nos.  2,  3, 4,  and  5  are,  respectively,  the  tops 
f  the  south  ends  of  the  first,  second,  third,  and  fourth  bents  from  the  west  end  of  the 
idge;  elevations,  respectively,  6.88,  6.74,  6.34,  and  6.19  feet  above  the  zero  of  the  gage. 
Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
aite*d  States  Geological  Survey  (Ann=Annual  Report:  Bull=Bulletin;  WS=Water- 
ipply  Paper) : 

Description:  Bull  131,  p  33;  140,  pp  125-127;  WS  99,  pp  220-221;  131,  p  95. 

Discharge:  Ann  18.  iv,  p  206;  20,  iv,  p  302;  Bull  131,  pp  33,  92;  140,  p  126;  WS  50,  p  311;  M,  p  113;  99, 

21:   131,  p  95. 

Mscharge,  mean  daily:  WS  131,  p  97 

>ischarge.  monthly:  WS  99,  p  222;  131,  n  98. 

Jape  heights:  Bull  140,  p  129;  WS  99.  p  221;  131,  p  96. 

tating  table:  Bull  140,  p  128;  WS  99,  p  222. 
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Discharge  measurements  of  Republican  River  at  Benkelman,  Nebr.,  in  1905. 


Pate. 


March  21 II. 

May  2 

June  6 

JulvS 


Hydrographer. 


(\  Cm  rdner. 

.do 

.do 

.do 


Width.! 


Feet. 

160 

230 

45 

65 


July  31 C.  W.  Bates... 

August  2** II.  (\  (Jurdner. 

8eptemW»r  2X. .    F.  S.  Dobson . . 


uo ! 


Area  of 
section. 

Mtmn 
velocity. 

Sq.ft. 

Ft.  per 
see. 

ei 

1.16 

0U 

2.26 

34 

1.79 

24 

1.50 

To 

2.29 

6.7 

1.60 

35 

1.40  J 

Gage 
height. 


Feet. 
1.20 
1.36 
1.25 
1.10 
1.40 
.80 
1.10 


Dis- 
charp. 


See.-ft. 
171 
136 
61 

3* 


Daily  gage  height,  in  feet,  of  Republican  River  at  Benkdman,  Nebr.,  for  1905. 


Paw 


Mar. 


1 

•» 

3 

4 

5 

6 

7 

8 

9 

10 

11 



12 

13 

14 

in ! 

17 ' 

IX 

19 

1.4 

20 

1 .  .H5 

21 

1.2 

•>•> 

1.0 

23 

ii 

24 11 

1  05 

2r, 

lis 

27 i  •» 

2.x 

12 

29 

11 

10 

31 

1 . 25 

Apr.      May.  ,  June.      July.  I    Aug.    |   Sept. 


45 
5 
35 
2 

3  ' 
25j 
25  | 

3  i 

I 
3 


I 
1.35  i 

1.3    i 

1.3    \ 

1.3 

1.3 

1.3 

1.3 

1.25 


1.3 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.3 

1.4 

1.3 

1.35 

1.3 

1.3 

1.45 

1.45 

1.4 

1.4 

1.4 

1.0 

1.5 

1.4 


1.4    ' 

1.35 

1.25  ' 

1.2 

1.25 

1.2 

1.15 

1.1  ' 
1.15  j 

1.3  , 

1.4  | 
1.35  J 
1.35  ' 

1.2  I 
1.2 
1.25  | 
1.45  ! 
1.35  > 
1.25  ' 
1.2  j 
1.2  I 
1.4  ' 
1.2  , 
1.2 

i.i5 ; 

1.2     \ 
1.2    , 
1.15 
1.15 
1.15 


1.3 

1.4 

1.25 

1.15 

1.1 

1.1 

1.1 

1.18 

1.25 

1.25 

1.25 

1.1 

1.1 

1.05 

1.0 

1.0 

1.1 

1.05 

1.0 

1.1 

1.15 

1.2 

1.15 

1.15 

1.1 

1.1 

1.1 

1.35 

1.35 

1.8 

1.3 


1.2 

1.1 

1.2 

1.15 

1.05 

1.2 

1.1 

1.05 

1.05 

1.05 

1.15 

1.25 

1.15 

1.05 

1.05 

1.05 

1.0 

1.0 

.95 

.95 

.95 

.95 

.8 

.8 

.8 

.85 

.95 

.8 

.8 

.78 

.75  - 


I 


0.8 

.8 


1.05 

1.1 

1.05 

1.3 

1.3 

1.2 

1.1 

1.2, 

1.2 

1.1 

1.2 

1.1 

1.2 

1.3 

1.3 

1.2 

1.2 

1.2 

1.1 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 


Oct. 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.15 

1.1 

1.2 

1.2 

1.2 

1.2 

1.2 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.3 

1.25 

1.25 

1.25 

1.25 

1.3 

1.35 

1.45 

1.55 

1.6 


SOUTH    FORK    OF    KKITKMC  AX    1UVER    AT    KKNKKLMAN,    XKBr! 

This  station  was  established  November  1,  1894,  discontinued  September  5    1895    and 
reestablished  May  20,  1903.     It  is  located  at  the  highway  bridge  about  three-fourths  of  a 
mile  east  of  Benkelman,  on  the  line  twtween  sees.   17  and  20,  T.  1  N.,  R   37  W         d  * 
iilxMit  one-fourth  mile  alx>vc  the  mouth  of  the  South  Fork.  '  ' 

The  ehannel  is  st might  lx>th  above  and  below  the  station.     The  banks  are  low  but  seldom 
overflow.     The  bed  is  composed  of  shifting  sand.     The  piling  of  the  bridge  obstructs  the 
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a  limited  extent.    The  current  is  never  sluggish,  even  at  low  stages.    Gage 
e  a  range  of  about  4  feet. 

e  measurements  are  made  from  the  upstream  side  of  the  highway  bridge.    Hie 
t  for  soundings  is  the  zero  mark  on  the  upstream  hand  rail  at  the  east  end  of 


,  which  was  read  during  1905  by  Leon  L.  Hines,  is  a  vertical  staff  5.5  feet  long 
le  upstream  side  of  the  first  bent  in  the  channel  from  the  east  bank  of  the  stream. 
?d  to  five  bench  marks,  as  follows:  (1)  The  top  of  the  south  end  of  the  concrete 
for  the  first  upright  bent  of  the  elevated  track  in  the  Burlington  and  Missouri 
xmd  yards:  elevation,  18.29  feet.  Nos.  2, 3, 4,  and  5  are,  respectively,  the  tops  of 
nds  of  the  first,  second,  third,  and  fourth  bents  from  the  west  end  of  the  bridge; 
respectively,  6.62,  6.48,  6.38,  and  6.20  feet  above  the  zero  of  the  gage, 
ion  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
ites  Geological  Survey  (Ann = Annual  Report;  Bull = Bullet  in;  WS=Water- 
f*r): 

n:  Bull  131,  p  33;  140,  p  130;  WS  99,  pp  222-223;  131,  pp  98-99. 
:  Ann  18,  iv,  p  208;  Bull  140,  p  130;  WS  50,  p  311;  84,  p  113;  99,  p  223;  131,  p  99. 
mean  daily:  WS  131.  p  101. 
.  monthly:  W8  99,  p  224;  131,  p  102. 
its:  Bull  140,  pp  130-131;  WS  99,  pp  223-224;  131,  p  100. 
t>le:  WS  99.  p  224, 

:  measurements  of  South  Fork  of  Republican  River  at  Benkelman,  Nebr.,  in  1905. 


!                   Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

1 

1     . 
...    H.  C.  Gardner 

Feet. 
108 
210 

60 
100 

85 

Sq.ft. 
77 
73 
25 
29 
44 

Ft.  per 
sec. 
1.82 
1.52 
1.36 
1.91 
1.63 

Feet. 
1.77 
1.65 
1.30 
1.40 
1.45 

Sec.-fl. 
140 

do 

111 

do 

34 

...1 do 

51 

..J  G.  W.  Bates 

72 

...  1  H.  C.  Gardner 

0 

5..!  F.  8.  Dobson 

75 

16 

1.28 

1.20 

21 
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Daily  gage  height,  in  feet,  of  South  Fork  of  Republican  River  at  Benkdman,  Nebr.yfor  1906. 
Day. 


Mar.  i    Apr.       May. 


1 

.    .    .  .             ' 

2 | 1 

3                     !       .        1 

4 1 * 

5 1 ! 

fi ! i 

7 1 | 

8 i 1 

9 1 

,                              1 

10 ' i 

ii 1 ! 

12 1 

13                                        •                           !                1 

1  t ! 

14 I 

15 ' 

.               1 
1G --.'.- i 

17 

2.1     i 

18 

1 
1.95 

19 

2. 1     1 

20 

1.95  i 

21 

1 
'      1.85  • 

22 

'       1.8     i 

23 

1.8 

24 

i       1.8     ' 

25 

'      1.751 

2fi 

!       1.7    ! 

•>7 

-       1.6    ' 

2*.               

20 

1.7 

30 

1.7 

31 

1.78 

1.85  j 
1.9    | 
2.05 
1.95  ! 
1.9 
1.8 
1.75; 
1.75  , 
1.75  l 
1.75  i 
1  «l 


June.      July. 


1-55  j 

1.5    | 
1.4    1 

1.4 

1 

1.4  ; 

1.5  i 

1.45  ' 

..«! 

1.55  I 

1.6  ' 
1.5  I 
1.8  , 
2.1  I 
2.25  ' 
2.05  j 
2.05 
2.0    ! 

1.8  ; 
1.75  ' 


1.7 

1.65 

1.65 

1.7 

1.7 

1.6 

1.6 

1.6 

1.65 

1.7 

1.7 

1.7 

1.5 

1.55 

1.55 

1.55 

1.5 

1.45  I 

1.6 ; 

1.7  I 
1.4  I 
1.75 
1.45 
1.45  I 
1.45  I 
1.65  j 
1.65  , 
1.6  j 
1.75  I 
1.65  I 
1.75  j 


1.65 

1.55 

1.5 

1.45 

1.35 

1.35 

1.3 

1.25 

1.35 

1.85 

1.6 

1.55 

1.35 

1.35 

1.3 

13.5 

2.2 

1.7 

1.6 

1.55 

1.2 

1.55 

1.45 

1.45 

1.35 

1.35 

1.35 

1.25 

1.25 

1.25 


l.f. 

1.55 

1.6 

1.5 

1.4 

1.4 

1.4 

1.35 

1.35 

1.25 

1.2 

1.2 

1.15 

1.1 

1.0 

1.1 

1.0 

1.1 

1.0 

1.0 

1.1 

1.15 


Aug.       Sept.      Oct. 

I  i 


1.1 

1.1 

1.1 

1.05 

1.1 

1.2 

1.8 

1.7 


1.6 
1.5 
1.5    ' 
1.5 

1.4 

1.35  ; 

1.3 
1.25  • 
1.25  I 
1.2 
1.25  ' 
1.25  j 
1.3     v 


1.35  ' 


1.45  j 


1.55 


1.5 
1.5 


1.35 

1.35 

1.4 

1.45 

1.5 

1.5* 

1.4* 


"Channel  obstructed  by  sand  August  14  to  October 31. 


Station  rating  table  fa 


•  South  Fork  of  Republican  River  at  Benkdman,  Nebr.,from  March  Vf 
'to  August  IS \  VM)b. 


c.age 
height. 

Fort. 
1.00 
1.  10 
1.20 

1.30 


Discharge. 

1 

,      Src.-ft. 

10 
21 
35 


(J  ago 
height. 

Fret. 
1.40 
1 .  50 
1.00 


Discharge. 


Src.-ft. 


Cage 
height. 

Feet. 
1.70 
1 .  so 
1.90 


1  Discharge. 

Sec.-ft. 

J  123 

152 

183 


Gage 
height. 

Feet. 
2.00 
2.10 
2.20 


(  Discharge. ' 

8ec.-ft. 
215    ' 
249    l 


I 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharge  meas- 
urements made  during  1905.  Estimates  based  on  this  table  are  liable  to  considerable  error  owing  to 
the  shifting  character  of  the  stream  beds. 
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Estimated  monthly  discharge  of  South  Fork  of  Republican  River  at  BenJcelman,  Nebr.,for  1905. 

[Drainage  area,  5,910  square  miles.] 
Discharge  in  second-feet. 


Month. 


Run-off. 


^T^!^-10 


REPUBLICAN   KIVEK  AT  JUNCTION,   KANS. 

This  station  was  established  April  26,  1895.    It  is  located  at  the  wagon  bridge  at  the 
north  end  of  Washington  street,  Junction,  about  2  miles  above  the  mouth  of  the  river. 

The  channel  is  straight  for  about  300  feet  both  above  and  below  the  station  and  is  broken 

by  three  piers.     The  right  bank  is  high,  but  the  left  is  low  and  may  overflow  at  high  water. 

The  bed  of  the  stream  is  sandy  and  liable  to  change.    The  flow  is  moderately  rapid.    The 

flood  of  1903  cut  a  new  channel,  about  220  feet  wide,  north  of  the  wagon  bridge,  and  for  a 

time  this  carried  most  of  the  water.     This  channel  was  at  first  bridged  by  a  pile  bridge, 

but  later  it  was  filled,  so  that  now  all  the  water  flows  in  the  old  channel.     The  slope  of  the 

river  at  the  gage  October  3,  1905,  was  0.0024544  foot  per  foot  for  a  distance  of  658  feet. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge,  to  which  the 
gap?  Is  attached.     The  initial  point  for  soundings  is  at  the  south  end  of  the  bridge. 

The  gage,  which  was  read  during  1905  by  J.  H.  Rathert,  is  in  two  sections.  The  first 
section  is  an  inclined  timber,  graduated  from  zero  to  11  feet,  spiked  to  a  pile  and  to  a  large 
cottonwood  tree:  the  second  section  is  graduated  from  11  to  25  feet,  and  spiked  in  an 
upright  position  to  a  large  cottonwood  tree.  The  gage  is  referred  to  bench  marks  as  follows: 
(1)  A  spike  driven  into  the  west  side  of  an  18-inch  cottonwood  tree  standing  10  feet  west 
of  the  bridge  on  the  right  bank  of  the  river;  the  spike  is  about  2  feet  above  the  ground 
and  has  an  elevation  of  12.36  feet  above  the  zero  of  the  gage.  (2)  The  top  of  a  stone,  marked 
with  a  cross  and  the  letters  "  B.  M.,"  at  the  base  of  the  abutment  south  of  No.  3;  elevation, 
14.28  feet  above  the  zero  of  the  gage. 
This  station  was  discontinued  October  31 ,  1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  Bull=Bulletin;  WS=YVftter-Sup- 
ply  Paper) : 

Description:  Ann  18,  iv,p  203;  Bull  140,  pp  136-137;  \VS  16.  p  109;  27,  p  90;  37,  p  248;  50,  p  313;  66,  p  43; 
Sf.plOO:  99,  p214:  131,  p  105. 

Discharge:  Ann  18,  iv,  p  204;  Bull  140,  p  137;  \VS  16,  p  109;  27'  p  95;  37,  p  248;  50,  p  313;  66,  p  43;  84, 
plOO;  99,  p  214;  131,  p  105. 

Discharge,  monthly:  Ann  18,  iv,  p  205;  19,  iv,  p  340;  20,  iv,  pp  312,  318;  21,  iv,  p  221;  22.  iv,  p  333;  Bull 
140.  p  138;  WS  75.  p  141;  84,  p  102;  99,  p  216;  131,  p  108. 
Discharge,  yearly:  Ann  20,  iv.  p  55. 

Gage  heights:  Bull  140,  p  137;  WS  11,  p  57;  16,  p  109;  27.  p  92;  37,  p  249;  50,  p  314;  66.  p  43;  84.  p  101; 
99.  p  215;  131,  p  106. 
Hydrographs:  Ann  18,  iv,  p  204;  19,  iv,  p  340;  20,  iv,  p  318;  21,  iv,  p  221 ;  22,  iv.  p  333:  WS  75,  p  141. 
Rain/all  and  run-off  relation:  Ann  20,  iv,  p  313. 

Rating  tables:  Ann  18,  iv,  p  205;  19,  iv,  p  339;  WS  27,  p  96;  39,  p  449;  52,  p  517;  66,  p  171;  84,  p  101;  99 
p215;  131,  p  107. 
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Discharge  measurements  of  Republican  River  at  Junction,  Kans.,  in  1905. 


Date. 


March  28.. 
April  11... 
May  23.... 

June  26 

June  27 

July  22.... 
August  15. 


Hydrograpber. 


.  O.  Russell. 

.do 

.do 

.do 

.do 

.do 

.do 


October  4 i do. 


Width. 


Area  of 
section. 


Feet. 

Sq.ft. 

103 

410 

163 

389 

186 

557 

248 

1,964 

246 

1,887 

313 

1,051 

248 

858 

248 

446 

Mean  Gi 

velocity,     height. 


Ft.  per 
sec. 
3.33 
2.97 
3.98 
4.57 
4.46  1 
3.46  ' 


3.43 


2.17  ! 


Feet. 
4.20 
4.10 
4.70 
8.70 
8.45 
5.70 
5.30 
3.65 


Di 
cha 


Sec 


Daily  gage  height,  in  feet ,  of  Republican  River  at  Junction,  Kans.,  for  1905. 


Day. 


Jan. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Feb. 

4.1 

4.1 

4.1 

4.1 

3.9 

3.8 

3.7 

3.5 

3.2 

3.2 

3.2 

3.2 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

4.75 

5.9 

0.2 

5.85 

5.45 

5.22 

7.05 

7.2 


Mar. 

7.42 

6.1 

5.95 

5.65 

5.48 

5.48 

5  12 

4.78 

4.68 

4.5 

4.42 

4.3 

4.3 

4.22 

4.15 

4.25 

4.28 

4.3 

4.3 

4.3 

4.32 

4.38 

4.4 

4.25 

4.38 

4.35 

4.32 

4.28 

4.2 

4.0 

4.0 


Apr. 

4.0 
4.0 
4.0 
4.0 
3.95 
3.95 
3.95  J 
3.92  ' 

3.9  ; 

3.9  | 
4.02  i 
4.15  ' 
4.08  ( 

4.08  \ 

3.9  i 
3.85  , 
3.8  ' 
3.8  ' 
3.75  [ 
3.7    I 

3.7  I 
3.78  I 

3.8  [ 

3.9  J 
4.62  | 
4.45  i 

"I 

5.25  | 
5.22  I 
4.95  I 


May. 


June. 


4.65 
4.95  j 
4.88  ; 
4.68  I 
4.58  I 
4.4 
4.4 
4.4 
6.3 
5.45 
4.42 
4.4    i 
5.35  I 


7.15  ' 
5.4s| 

4.8  . 

4.9  ; 
5.45  ' 

,»; 
6.i  : 

5.35  ■ 
5.02 
4.72  ' 
4.55  ' 

9.0  \ 
7.7    i 

6. 1 
5.52  \ 
5.35 
6.4     ; 
90    I 


7.98 
6.75 
5.5 
5.7 
6.5 
6.12 
5.9 
5.18 
4.85 
4.65 
4.6 
4.6 
4.35 
4.08 
4.15 
4.9 
5.6 
5.05 
5.1 
6.85 
7.55 
6.35 
5.95 
8.55 
8.1 
8.7 
8.35 
8.3 
11.15 
9.3 


July. 


7.4 
9.3 
10.65 
11.0 
11.1 
11.2 
12.55 
15.3 
12.25 
7.65 
7.2 
6.5 
6.3 
6.0 
5.6 
5.4 
4.8 
5.02 
4.7 
4.65 
4.6 
5.3 
6.35 
5.68 
4.8 
5.15 
5 

9.0 
8.65 
8.48 
7.7 


Aug.    !   Sept. 


8.28  ; 

7.55  | 

7.45, 

7.85 

7.88  > 

8.55  | 

8.58  , 

7.45 

6.95  I 

6.4    i 

5.9    j 

5.65  , 

5.5 

5.4 

5.28 

5.5 

5.2 

5.05 

4.9 

4.88 

5.05 

5.0 

4.6 

4.5 

4.4 

4.4 

4.4 

4.3 

4.28 

4.15 

4.08 


4.0  I 
3.96  . 
3.9  j 
3.9  | 
3.92  I 

"  i 

4.1 
4.28 
4.35  { 
4.35  ' 
4.15  | 
4.05 
4.0    | 
4.15  , 
4.02 
4.0    ' 
3.9 
3.9 
3.82 
3.8    , 
3.75 
3.72 
3.68  > 
3.75  ( 
3.8 
3.65 
3.65  , 
3.65  j 
3.8    , 
3.85  ' 
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Han  rating  table  for  Republican  River  at  Junction,  Kan8.,from  January  1  to  May  13,  HH)5. 


Gage 
heigh  t- 

! 
Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

i 

|  Discharge. 

. .        : 

Gage 
height. 

- 

Discharge. 

Ftet. 

Sec-ft.     j 

Feet. 

i 
8ec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

3.10 

i    m , 

4.20 

1,320 

5.30 

2,950 

6.40 

4,730 

3.20 

'             310.  | 

4.30 

1,460    ' 

5.40 

3,100  ; 

6.50 

4,905 

3.30 

!             380 

4.40 

1,600 

5.50 

3,250 

6.60 

5,085 

3.40 

|             460 

4.50 

1,750    1 

5.60 

3,400 

6.70 

5,265 

3.50 

|             550    | 

4.60 

1,900 

5.70 

3,560    1 

6.80 

5,450 

3.60 

1             650    ' 

4.70 

2,050    1 

5.80 

3,720 

6.90 

5,640 

3.70 

1             750    | 

4.80 

2,200    ' 

5.90 

3,880 

7.00 

5,830 

3.80 

1             850 

4.90 

2,350 

6.00 

4,050 

7.20 

6,230 

3.90 

>             960 

5.00 

2,500    1 

6.10 

4,220    j 

7.40 

6,650 

4.00 

j          i'080    1 

5.10 

2,650 

6.20 

j          4,390    ! 

4.10 

1          1,200    1 

5.20 

2,800 

6.30 

4,560    1 

"he  above  table  is  applicable  only  for  open-channel  condition 8.    1 1  is  based  on  five  discharge  measu  re- 
nts made  during  the  first  part  of  1905,  and  is  fa.riy  well  defined. 

Uion  rating  table  for  Republican  River  at  Junction,  Kans.,from  May  14  to  October  SI,  li*05. 


Ga 
heii 


Discharge.  |j  ,°JR    'Discharge. 


Vrt. 

Sec.-ft. 

!  j 

3.20    ' 

600 

1 

3.30    , 

680 

! 

3.40 

760 

3.50    | 

850 

3.60 

950 

i 

3.70    1 

1,050 

3.80    1 

1,150 

3.90    , 

1,250 

4.00    | 

1,360 

4.10    I 

1,470 

4.20    ' 

1,580 

4.30    | 

1,700 

4.40    1 

1,820 

4.50     1 

1.950 

4.60    1 

2,080 

Feet. 
4.70 
4.80 
4.90 
5.00 
5.10 
5.20 
5.30 
5.40 
5.50 
5.60 
5.70 
5.80 
5.90 
6.00 
6.20 


Sec.-ft. 
2,210 
2,340 
2,470 
2,600 
2,735 
2,870 
3,010 
3,150 
3,295 
3,440 
3,590 
3,745 
3,900 
4,060 
4,390 


Gage 
height. 

Feet. 
6.40 
6.60 
6.80 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8.20 
8.40 
8.60 
8.80 
9.00 
9.20 


Discharge. 

Sec.-ft. 
4,730 
5,085  ! 
5.450 
5,830 
6,230  ' 
6,650 
7,080  | 
7,525 
7,995 
8,480 
8.980 
9,490 
10,010 
10,550 
11.100 


Gage 
height. 

Feet. 
9.40 
9.60 
9.80 
10.00 
10.50 
11.00 
11.50 
12.00 
12.50 
13.00 
14.00 
15.00 


Discharge 

I  Sec.-ft. 
11,660 

|  12,230 
12,830 
13,450 
15,020 
16,700 
18,450 
20. 200 
22, 200 
24, 200 
28,700 
33.700 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharge  ineas- 
•"HUttits  made  during  1905  and  five  during  1904,  and  is  fairly  well  defined.  The  table  has  been 
^tended  beyond  these  limits. 
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Estimated  monthly  discharge  of  Republican  River  at  Junction,  Kan*.,  for  1905. 
[Drainage  area,  25,840  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. I  Minimum.  '    Mean. 


I 


January 

February  .. 

March 

April 

May 

Juno 

July 

August 

September. 
October 


1,200 

905, 

1,056 

0,230 

280  ' 

1,562 

6,692 

1,080  ' 

2,043 

2,875 

750 ; 

1,233 

10,550 

1,600  , 

3,589 

17,220 

1,448  i 

5,184 

35,350 

2,080  | 

8,559 

9,43V 

1,448  ! 

4,048 

1,7<» 

1.000  1 

1,293 

1,150 

720l 

847 

The  period . 


1  Run-off. 

JJJ55*"    "Second-feet   ^^ 
m      cc-i~     personal-*     iJjjSJJ^ 


64,930  I 

86,750  I 

125,600 

73.370 

220,700  I 

308,500  < 

526,300 

248,900 

76,940 

52,080 


0.041 
.080 
.079 
.048 
.139 
.201 
.331  ! 
.157 
.050 
.033 


Ml 
.«] 

.«] 

ml 
.«[ 
.mi 


1,784,000  I 


i 


Note.    Ice  conditions  uncertain;  discharge  applied  as  for  open  channel. 

MISC 'E  LL,  A X EOU3  MEASUREMENT. 

July  18,  1905,  a  measurement  of  the  North  Fork  of  Republican  River  at  Benkelmm, 
Nebr.,  gave  the  following  results:  Area  of  section,  70  square  feet;  mean  velocity,  2.29  fee* 
per  second;  discharge,  100  second-feet . 

SMOKY  HILL  RIVER. 
DESCRIPTION  OF  RASIN. 

Smoky  Hill  River  rises  near  the  lxmndary  between  Kansas  and  Colorado,  pursues  a  win**" 
ing,  but  on  the  whole  easterly,  course  through  Kansas,  and  near  Junction  unites  wi*l* 
Republican  River  to  form  Kunsus  River.  Its  length  is  335  miles  and  the  extreme  widt*1 
of  its  basin  is  ubout  100  miles.  The  river  runs  close  to  the  northern  border  of  the  Arkaas*^ 
basin,  and  its  chief  tributaries  are  from  the  north.  Solomon  and  Saline  rivers  are  the  vaa0& 
important,  the  former  draining  the  northern  part  of  Kansas  and  the  latter  the  territory 
lietwccn  the  Solomon  and  the  Smoky  Hill. 

The  headwater  region  i*  a  rolling,  upland  prairie,  sparsely  timbered  along  the  stream^ 
with  cottonwood,  box  elder,  hack  berry,  elm,  and  willow  trees.  To  the  east  the  stream  i^ 
Iwrdered  by  blulFs  rising  from  100  to  250  feet  al>ove  the  bottoms.  The  middle  portion  of  tb^* 
basin  is  an  undulating  prairie,  well  adapted  to  stock  raising  and  farming.  The  eastern  sec-^ 
tion  is  a  rich  agricultural  country,  the  soil  being  a  black,  sandy  loam,  which  produces  largt^ 
and  varied  crops.     Then*  are  no  lakes  or  marshes  in  the  area. 

The  precipitation  varies  from  al>out  12  inches,  in  the  extreme  western  part  of  the  basin, 
to  30  inches  in  the  eastern  part.  Nearly  all  of  this  is  rain  which  falls  during  the  growing 
season.  The  snowfall  is  generally  light,  is  very  dry.  and  never  causes  any  high  water. 
There  is  an  abundant  supply  of  underground  water  in  the  western  part  of  the  area,  but  as 
a  rule  it  is  deep.  In  other  sections  the  supply  is  good.  Numerous  springs  occur  along 
the  luniks  of  the  river  and  its  tributaries.  There  an'  several  good  dam  sites  in  the  basin, 
but  the  flood  water  carries  so  much  sand  and  silt  that  any  reservoir  would  soon  fill  up. 

Floods  seldom  occur  in  the  upper  and  middle  sections  of  the  river,  but  in  the  lower  part 
they  are  more  frequent.  The  most  notable  flood  in  the  upper  river  was  that  in  July.  1895, 
but  this  did  little  damage  farther  down.  The  great  floods  in  the  lower  river  occurred  in, 
1903  and  1904.     The  1903  flood  did  much  damage. 
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nation  in  regard  to  the  basin  is  contained  in  United  States  Geological  Survey  pub- 
i  as  follows:  Eighteenth  Annual  Report,  Part  IV,  page  207;  Twenty-first  Annual 
Part  IV,  page  223;  Bulletin  No.  140,  page  138. 

SMOKY  HI  LI.  RIVER  AT  ELLSWORTH,  KAN8. 

station  was  established  April  16,  1895.  It  is  located  at  the  highway  bridge  on 
b  avenue,  Ellsworth,  Kans. 

thannel  is  straight  above  and  below  the  station  at  high  water,  but  at  other  times  is 
curved.  Both  banks  are  low,  wooded,  and  subject  to  overflow.  The  bed  of  the 
is  composed  of  sand  and  is  free  from  vegetation  and  shifting.  The  current  is  medium 
nd  swift  at  high  stages.  The  slope  of  the  stream  above  the  gage  is  1.44  feet  in  2,536 
0.000568  foot  per  foot. 

targe  measurements  are  made  from  the  downstream  side  of  the  bridge,  which  is  293 
g  between  abutments  and  consists  of  three  spans.  The  initial  point  for  soundings 
?  noth  end  of  the  bridge,  downstream  side. 

;age,  which  was  read  during  1905  by  Thomas  Coyne,  is  in  two  sections.  The  first 
is  an  inclined  timber,  graduated  from  zero  to  4  feet,  securely  fastened  to  the  iron 
he  bridge  and  to  posts  driven  into  the  bed  of  the  river.  The  second  section  is  gradu- 
»m  3.7  to  21  feet,  and  spiked  to  the  same  pier.  The  gage  is  referred  to  bench  marks 
wrs:  (1)  A  nail  driven  into  the  base  of  a  box  elder  tree  near  the  southeast  corner  of 
lge,90  feet  from  the  gage;  elevation  above  the  zero  of  the  gage,  13.07  feet.  (2)  The 
t  nail  driven  into  the  root  on  the  north  side  of  an  elm  tree  2  feet  in  diameter  about 
west  of  bench  mark  No.  1 ;  elevation  about  11.34  feet  above  the  zero  of  the  gage, 
mation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
States  Geological  Survey.  (Ann.=Annual  Report;  Bull. =Bulle tin.  WS.=» Water- 
Paper): 

ption:  Ann  18,  iv,  pp  212-213;  BuU  140,  p  142;  WS  16,  p  114;  27,  p  90;  37,  p  251;  50,  p  316;  66,  p 
110:  99.  p  230;  131,  pp  108-109. 

trge:  Ann  18,  iv,  p  213;  Bull  140,  p  143;  WS  16,  p  114;  27,  p  95;  37,  p  251;  50,  p  316,  66.  p  45;  84  p  ' 
)231;  131.  p  109. 

.rge,  monthly:  Ann  18,  iv,  p  214;  19.  iv,  p  347;  20,  iv,  p  315;  21,  iv,  p  225;  22,  iv,  p  336;  Bull  140, 
S  75,  p  143;  84,  p  112;  99,  p  232;  131,  p  111. 
rge,  yearly:  Ann  20.  iv,  p  56. 

(eights:  Bull  140,  p  143;  WS  11,  p  58:  16,  p  114;  27,  p  93;  37.  p  252;  50,  p  317;  66,  p  45;  84,  p  111; 
131,  p  109. 

graphs:  Ann  18,  iv,  p  *15;  19,  iv,  p  347;  20,  iv,  p  315;  21,  iv,  p  226;  22,  iv,  p  336. 
;  tables:  Ann  18,  iv,  p  214;  19,  iv,  p  346:  WS  27,  p  96;  39,  p  449;  52,  p  517;  66,  p  172;  84,  p  111;  99, 
I.  p  110. 

Discharge  measurements  of  Smoky  Hill  River  at  Ellsworth,  Kans.,  in  1905. 


Hydrographer. 

|  Width. 

Feet. 

1          57 

'        150 

Area  of 
section. 

Sq.  ft. 
80 
200 

1     Mean 
I  velocity. 

|   Ft.  per 
sec. 

2.04 

1.73 

Gage 
height. 

Feet. 
1.55 
2.25 

Dis- 
charge. 

1 

W.  G.  Russell.. 

do 

Sec.-ft. 
1«3 
350 

• 
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Daily  gatje  height,  in  feet,  of  Smoky  IliM  River  at  Ellsworth,  Kans.,for  1905. 


Pay. 


Feb. 


Mar. 


3.         .      . 

4 ' ' 

5 1  . 

n : ' 

7 ! i 

s ' ! 

9 ' ' 

10 1 

11 ' 

12                     ! 

13 ' 

14 ! 

I 
15 i 

Hi ! 

17 i 

18 

10 

1.7 

20 

1.7 

21 

3. 3 

•» 

3. 4 

23 

2  1 

24 

1.9 

2.") 

1.7 

2<i 

1.8 

°7 

1.X5 

2S 

1.8 

'*♦ 

30 

31 

Apr.   I  May. 


1.8 

1.0 

1.5 

1.5 

1.4 

1.4 

1.3 

1.25 

1.2 

1.2 

1.2 

1.15 

1.15 

1.1     ■ 

1.1 

1.05  J 

1.05  l 

1.15  J 

i.i5 ; 

i.i  . 
l.i 

!1  ', 
1.05  ' 
1.05  ' 
1.05  | 
1.0  i 
1.0 

.95  ! 

.95 

.95 


0.0 
.9 
.95 
.9 
.9 
.9 
.85 
.85 
.85 
.85 
.85 
.8 
.8 
.8 
.85 
.85 
.8 
.8 
.85 
.9 
.9 
.9 
.85 
.9 
.95 
.95 
.95 

1.0 

1.5 

1.45 


1.4 

1.3 

1.3 

1.2 

1.15 

1.1 

1.05 

1.0 

8.5 

2.7 

1.8 

1.6 

1.5 

1  35 

f.3 

1.3 

1.25 

1.2 

1.25 

1.2 

1.2 

1.2 

1.2 

1.4 

2.5 

1.8 

1.0 

5.5 

4.4 

3.0 

3.1 


June. 


4.0 

3.2 

2.8 

3.0 

2.6 

2.3 

2.1 

2.0 

1.8 

1.7 

1.65 

1.6 

1.65 

1.5 

1.4 

2.2 

1.7 

1.7 

1.65 

1.8 

1.0 

1.5 

1.4 

1.9 

1.7 

1.5 

1.45 

1.4 

1.8 

8.4. 


July. 


9.15 

6.4 

6.0 

5.0 

5.8 

4.3 

4.K 

3.4 

3.0 

2.7 

2.6 

2.4 

2.3 

3.2 

2.4 

2.1 

1.9 

1.7 

1.0 

1.5 

1.55 

1.05 

1.9 

1.85 

1.0 

1.6 

1. 

1. 

1. 

1. 

1. 


Aug. 


2.8 

3.6 

3.2 

2.6 

2.25 

2.2 

2.1 

1.9 

1.8 

1.7 

1.6 

1.5 

6.0 

4.3 

3.6 

3.4 

2.6 

2.0 

1.7 

l.P 

1.55 

1.5 

1.5 

1.4 

1.35 

1.2 

1.1 

1.1 

1.05 

1.05 

1.0 


Sept.      Oet. 


0.9 

.9 

.9 

.P 

.9* 

1.3 

1.1 

1.0 

1.0 

1.0 

1.0 

.95 

.95 

.95 

1.0 

1.0 

1.0 

1.0 

.95 

.95 

.95 

.9 

.9 

.95 

.95 

.95 

.95 

.95 

.9 

"  .9 


0L9 

.9 

.» 
.81 
.85 

.81 


.85 
.8 

.8 
.8 

.8 

.75 

.75 

.75 

.75 

.75 

.75 

.75 

.7 

.7 

.7 

.9 

.9 

.85 

.85 

.85 

.85 

.85 


Notk.    Hivor  frozrn  January  I  to  February  18. 

HEAVER  KIVElt  (I,A1>I>EK  CHEEK)  NEAR  SCOTT  CITY,  KANS. 

Beaver  River  rises  in  eastern  Colorado  and  flows  southeastward,  eastward,  and  then 
northward  to  its  junction  with  Smoky  I  Li  11  River.  Its  basin,  which  lies  entirely  within  the 
Great  Plains  and  chiefly  in  the  arid  belt,  has  a  length,  east  and  west,  of  about  90  miles  and 
an  extreme  width  of  not  over  2,5  miles,  the  total  area,  measured  at  the  mouth,  being  1,464 
square  miles.  The  stream  has  no  mountain  tributaries  but  depends  for  its  supply  on  the 
precipitation,  which  ranges  from  an  annual  average  of  about  12  inches  at  the  source  to  18 
inches  neur  the  mouth.  Th;»re  is  very  little  timber  in  the  basin  and  that  is  of  poor  quality. 
Throughout  its  middle  and  lower  course*  the  stream  flows  in  a  narrow  valley  between  hills  150 
to  200  feet  high,  affording  sites  for  dams  and  reservoirs:  but  the  dams  would  be  long  and 
expensive  and  the  supply  of  water  from  the  basin  would  be  insufficient.  The  tributaries  are 
few  and  small  and  furnish  little  water  except  in  the  wet  season.  Along  the  lower  course  of 
the  creek  then*  are  very  fine  springs  which  furnish  water  for  a  small  amount  of  irrigation. 

The  gaging  station  was  established  May  18,  1904.  It  is  located  about  18  miles  north  of 
Scott  City.  Kans.,  at  the  Hathcway  ranch,  alxmt  2.50  yards  southwest  of  H.  H.  Hatheway's 
residence. 

At  low  water  the  channel  is  very  crooked,  but  after  the  water  covers  the  bottom  the  chan- 
nel is  straight  for  al>out  100  feet  above  and  below  the  station.    The  right  bank  is  high  and 
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m!  and  does  not  overflow:  the  left  bank  is  low  and  wooded  and  overflows  at  high 
The  bed  of  the  stream  is  composed  of  mud  and  is  covered  with  vegetation  and  per- 
at.     There  is  but  one  channel  at  all  stages.    A  heavy  growth  of  willows  and  other 
brush  along  the  channel  prevents  very  accurate  measurements. 

icharge  measurements  are  made  at  low  water  by  wading;  at  high  water  the  flow  must 
mputed  from  the  cross  section  and  slope,  both  of  which  were  taken  at  the  time  the  gage 
stablished.  The  initial  point  for  soundings  is  at  the  right  bank, 
e  gage,  which  was  read  daily  by  James  H.  Drain,  is  a  staff,  spiked  in  a  perpendicular 
ion  to  a  willow  tree  on  the  left  bank.  The  bench  mark  is  the  top  of  a  nail  driven  into 
oot  of  a  willow  tree  about  8  inches  in  diameter,  located  on  the  right  bank  of  the  creek 
t  20  feet  northeast  of  the  gage;  it  is  near  the  surface  of  the  ground  and  has  an  elevation 
►4  feet  above  the  zero  of  the  gage. 

jescription  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
ly  Paper  No.  131  of  the  United  States  Geological  Survey,  pages  112-113. 
discharge  measurement  of  this  creek,  made  May  18,  1905,  by  W.  O.  Russell,  gave  the 
ring  results:  Width,  6  feet;  area  of  section,  5.4  square  feet;  mean  velocity,  1.60  feet  per 
d;  gage  height,  1.30  feet;  discharge,  9.1  second-feet. 

fy  9°*}*  height*  in  feet,  of  Beaver  River  (Ladder  Creek)  near  Scott  City,  Kans.,for  1906. 


Day. 

Jan. 

Feb. 

1.7 
1.7 
1.8 
1.8 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
1.6 
1.6 
1.6 

Mar. 

1.8 
1.8 
1.9 
2.0 
1.6 
1.6 
1.6 
1.6 
1.7 
1.7 
1.7 
2.0 
2.0 
2.0 
2.0 

Apr. 



1.75 

1.6 

1.6 

1.7 

1.7 

1.7 

1.7 

1.7 

1.8 

1.8 

1.9 

1.9 

1.9 

1.9 

1.9 

May. 

June. 

July. 

4.8 
6.0 
5.5 
4.5 
4.0 
3.0 
2.0 
2.0 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

j    r 

1.5 

1.5 
1.5 
3.5 
2.0 
2.0 
1.5 
3.5 
'      2.5 

!    4.5 
3.0 

Aug. 

Sept. 

Oct. 

Nov. 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
2.0 
2.0 
1.1 
1.1 
1.1 
1.9 
1.9 
1.8 
1.8 
1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 

3.0 

2.9 

2.9 

2.8 

2.75 

2.65 

2.0 

2.0 

2.0 

1.95 

1.8 

1.75 

1.6 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 
1.3 
1.3 
1.3 
6.0 
4.0 
3.0 
2.5 
6.5 
6.5 
5.0 

1  " 

3.0 
2.0 
1.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
4.0 
3.0 
2.5 
2.0 
1.5 
1.5 
1.5 
1.5 
1.5 
4.0 
3.0 
1.5 
1.5 
l."5 
1.5 
1.5 
1.5 
1.5 
1.5 
5.0 

8.0 
3.0 
2.5 
2.5 
2.0 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
2.0 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
2.0 
2.5 
6.0 
5.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.0 
2.0 
2.5 
2.5 
2.5 
2.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
2.0 
2.0 
2.0 
2.0 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

!    1.5 
1.5 

1.5 

1.5 

2.0 

2.0 

2.0 

1.5 

1.5 

1.5 

1.5 

1.5 

2.0 
2.0 

15 



1.5 

1.5 

2.0    j     1.95 
2.0    ■     1.95 
2.0         1.95 
1.9         1.95 
1.9         2.0 
1.9         2.0 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.85 
1.8 
1.8 
1.8 
1.8 
!     1.8 

2.0 
2.0 
2.0 
2.3 
2.3 
2.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1     1.8         2.6 
1.75       2.9 
1.75       3.C 
1.75  !.. 

1.5 

1.5 

1.5 
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KANSAS  RIVER. 
DESCRIPTION  OF  BASIX. 

Kansas  River  as  such  is  a  comparatively  short  stream,  being  formed  by  the  union  rf 
Smoky  Hill  and  Republican  rivers  in  Geary  County,  Kans.,  whence  it  flows  eastward,  eatay   , 
ing  the  Missouri  at  Kansas  City,  Mo. 

The  immediate  basin,  which  comprises  the  richest  portion  of  the  State  of  Kansas,  < 
of  bottoms  and  rolling  uplands,  well  timbered  with  oak,  cottonwood,  ash,  elm,  hickory,  etc 
The  section  is  under  a  high  state  of  cultivation  and  produces  a  great  variety  of  crops. 

The  river  flows  through  a  rich  alluvial  bottom  land.    The  banks  are  sandy  and  easily  em  I 
in.    In  places  the  bed  contains  rock  and  bowlders,  but  in  general  it  is  composed  of  sand  asj  J 
at  many  points  of  quicksand.    The  channel  as  a  rule  hugs  one  bank  or  the  other  and  is  a 
what  shifting.     Islands  are  formed  here  and  there  by  the  deposit  of  sediment  during  h$  ] 
water,  drift  lodges  upon  them,  and  a  thick  growth  of  brush,  mainly  cottonwood,  soon  a 
up.    At  Topeka  the  river  is  900  feet  wide  between  banks.    At  ordinary  low  water  the  c 
nel  occupies  150  to  200  feet  of  this  width  and  has  a  depth  of  8  to  9  feet;  at  mean  high  wafer  ] 
the  average  depth  of  the  water  is  probably  10  feet  for  the  entire  distance  between  banks. 

The  most  important  feeder  of  the  Kansas  below  the  junction  of  Smoky  Hill  and  RepubhV  ' 
can  rivers  is  the  Blue,  which  rises  in  southeastern  Nebraska,  flows  to  the  southeast  and  soatk  ' 
into  Kansas,  and  joins  Kansas  River  at  Manhattan.  The  principal  tributary  of  the  Blue  » 
the  Little  Blue,  which  rises  in  southern  Nebraska,  flows  southeastward,  and  unites  with  the 
main  stream  near  Blue  Rapids.  The  Blue  runs  through  a  bottom  land  H  miles  wide, bor- 
dered by  blufTs  300  feet  high.  The  banks  are  of  loam  and  range  in  height  from  10  to  30  feet. 
The  lx»d  is  sandy  and  gravelly,  with  many  limestone  ledges.  In  its  lower  course  the  river  is 
about  250  feet  wide,  and  at  medium  low  water  has  a  depth  of  perhaps  4  feet  and  a  moderate 
current.  The  soil  of  the  basin  is  chiefly  a  sandy  loam  with  some  clay  and  is  generally  por- 
ous; the  region  is  in  a  high  state  of  cultivation. 

Both  the  Kansas  and  the  Blue  have  periods  of  high  water  nearly  every  year,  but  disas- 
trous floods  are  rare.  The  most  notable  flood  on  record  is  that  which  occurred  in  May  and 
June,  1903,  when  the  water  covered  all  the  low  bottom  lands,  destroying  many  lives  and 
millions  of  dollars  worth  of  property. 

There  are  no  irrigation  projects  in  the  basin,  as  it  is  claimed  that  the  rainfall  is  ample  and 
timely.    Good  natural  dam  sites  are  lacking. 

Information  in  regard  to  the  basin  is  contained  in  the  following  publications  of  the  United 
States  Geological  Survey  (Ann=Annual  Report;  Bull = Bulletin;  WS=Water-Supply 
Paper) : 

Altitudes  in:  Hull  140,  p  124. 

Description:  Ann  is,  iv,  p  194;  18,  iv,  p215;  19,  iv,  pp,  337-338;  20  iv.  pp  304-305;  21.  iv,  p  228;22,lvt 
p  331;  Bull  131,  pp  32-33;  140,  pp  123-125;  WS  75,  p  140;  84,  p  95;  99,  p  208;  131,  pp  87-88. 
Drain  a  go  amis:  Hull  140.  p  124. 
Rainfall  and  river  stations,  map:  Ann  20,  iv,  p  305. 
Rainfall  and  run-off  relation:  Ann  20,  iv,  p  313. 
Rainfall  <lata:  Ann  20,  iv,  pp  305-313. 
See  als-t  WS  74. 
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KANSAS    RIVER   AT    LKCOMPTON,    KANS. 

»  was  established  April  16,  1899.     It  is  located  at  the  new  wagon  bridge  at 
Kans. 

el  is  somewhat  curved  at  the  bridge  and  has  a  width  of  800  feet,  broken  by  four 
The  bridge  is  slightly  oblique  to  the  direction  of  the  current.    The  left  bank  is 
ect  to  overflow  during  high  water.     The  bed  of  the  stream  is  composed  of  sand, 
>ck,  and  changes  slightly. 

measurements  are  made  from  the  bridge  to  which  the  gage  is  attached.  The 
for  soundings  is  at  the  first  set  of  piers  at  the  south  end  of  the  bridge, 
ras  read  during  1905  by  A.  D.  McAdow.  The  original  gage  having  been  broken, 
as  established  June  24, 1900.  Later  a  pine  board  10  feet  long  was  spiked  on  top 
ge,  at  the  same  elevation.  November  5,  1904,  a  new  gage  was  put  in.  This 
ree  sections.  The  first  section  is  a  pine  board,  graduated  from  zero  to  3  feet, 
ile  23  feet  north  of  the  initial  point ;  the  second  section  is  painted  on  the  down- 
•f  the  second  set  and  graduated  from  3  to  10  feet;  the  third  section  is  painted  on 
i  pier  of  the  first  set  and  is  graduated  from  10  to  29.5  feet.  October  26,  1900, 
k  was  established  on  top  of  the  bottom  flange  of  the  iron  strut  connecting  the 
iders  at  the  south  end  of  the  highway  bridge  over  the  river;  the  bench  mark  is  at 
of  the  strut,  next  to  the  cylinder;  its  elevation  is  12.19  feet  above  the  zero  of  the 

•n  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
s Geological  Survey  (Ann  =  Annual  Report;  WS= Water-Supply  Paper): 

Ann  18,  iv,  pp  218-219;  WS  37,  p  2.53;  50.  p  318;  66,  p  46;  84,  p  95;  99,  p  208;  131,  pp  91-92. 
VS  27,  p  95:  37,  p  253;  50,  p  318;  66,  p  46;  84,  p  96;  99,  p  209:  131.  p  92. 
lonthly :  Ann  21,  iv,  p  228;  22,  iv,  p  338;  VVS  75,  p  144;  84,  p  97;  99,  p  211;  131,  p  94. 
»:  WS  11,  p  59;  37,  p  254;  50,  p  319;  66.  p  47:  84,  p  96;  99,  p  209;  131,  p  92. 
s:  Ann  21,  iv,  p  229;  22,  iv,  p  338;  WS  75,  p  144. 
s:  WS  39,  p  449;  52,  p  518;  66.  p  172;  84,  p  97;  99,  p  210;  131,  pp  93-94. 

scharge  measurements  of  Kansas  River  at  Lecompton,  Kans.,  in  1005. 


llydrographer. 


Width. 


Area  of 


Mean 
velocity,  j 


Gage 
height. 


Dis- 
charge. 


W.  G.  Russell 

do 

do 

Murphy  and  Russell. 

W.  O.  Russell 

J.  C.  Stevens 

W.  0.  Russell 

do 

do 


Fert. 
744 


soi 

7»i4 
774 
(144  I 


Sq.  ft. 
2,104 
♦J,l»i4 
5,54(1 
5,0<i5 
5.347 
9,800 
4.573 
4,999 
1,497 


Ft.  per 
sec. 

2.  55 

3.39  ; 

3.39  ' 

3. 02 

3.74 

5.00  , 

3.34  J 

1.91   ' 

2. 22 


Fret. 
3. 20 
7.80 
7.00 
(i.  55 
7. 55 
12. 35 
K.  (U 
7.40 
3.30 


Sec.-ft. 
5,366 
20,920 
18,800 
15,310 
20,000 
49.310 
15,2.50 
9,535 
3,330 


a  Affected  by  backwater  of  Delaware  River. 


4 


260 


STREAM    MEA8UREMENT8   IN    1905,  PART    VIII. 
Daily  gage  height,  in  feet,  of  Kansas  Ritvr  at  Lecompton,  Kans.,for  1905. 


Day.      |   Jan. 


1.9 
1.0 
1.9 
1.9 
1.9 


7 

8 

9 

10 

II 

12 

13 

14 

15 

Ill 


18. 
19. 
20. 
21. 
22. 
23. 
24. 

25 :. 

36.. 
27.. 
28.. 
29.. 
30. . 
31.. 


;:;  i 

2.15 
2.35 
2.7 

,,; 

3.6  | 

3.85  ! 

4.0  j 

4.05  j 

4. 15  I 

4.3  I 

4.3 ; 

4.3    | 

"I 

4.3  j 

4.3  I 

4.2  I 

4.2  ' 

«: 

4.2    1 
4.2 
4 .2 
4.2    , 
4.2      . 
4.15  j. 


Feb. 

4.1 

4.1 

4.1 

4.1 

4.1 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

3.9 

3.9 

3.9 

3.9 

3.8 

3.8    | 

3.8    I 

3.8    | 

3.8    i 

3.95  ' 

4.3    ' 

4.8    | 

5.55  I 

6.8  | 
7. 15  j 

7.9  i 


Mar. 

7.7 

7.7 

7.7 

7.5 

7.4 

7.1 

7.0 

6.85 

6.7 

6.35 

6.25 

6.2 

6.2 

6.2 

6.1 

6.1 

6.1 

6.1 

6.0 

6.0 

5.9 

5.9 

5.85 

5.8 

5.75 

5.7 

5.6 

5.5 

5.0 

4.7 

4.6 


Apr. 


May.  j  June. '  July. 


4.6 

4.6 

4.6 

4.55 

4.45 

4.4 

4.35 

4.3 

4.1 

3.85  ; 

3.65  I 

3. 45  I 

3.3    j 

3.2    | 

3.2    | 

3.1     ! 

3.1 

3.0 

2.95 

2.9 

2.9 

2.8 

2.8 

2.8 

2.8 

3.7 

3.7 

4.7 

4.5 

4.2 


4.2 
4.1 
4.1 
4.0 
4.0 
3.9 
3.9 
3.8 
3.8 
3.7 
5.6 
5.6 
5.6 
5.45 
7.85 
8.45 
7.0 
5.8 
5.6 
5.8 
6.3 
5.9 
5.5 
5.1 
11.5 
10.9 
7.4 
7. 15 
6.7 
6.25 
7.0 


9.0 

9.9 

9.2 

7.15 

6.5 

6.1 

5.9 

5.5 

5.2 

5.05 

4.7 

4.45 

4.35 

4.05 

4.0 

4.0 

3.95 

3.95 

5.0 

5.0 

4.9 

4.95 

5.75 

6.0 

6.0 

6.6    | 

7.9    I 

7.55  I 

8.0    j 

9.0    , 


Aug. 


9.9 
9.0 
12.3 
11.25 
10.65 
10.7 
10.55 
10.85 
12.1 
12.0 
9.9 
8.95 
8.4 
6.65  j 
6.3    | 
5.75  | 

5.7  ' 
5.0    I 

4.8  > 
4.8    | 
4.7    | 
4.65  I 
4.6 
4.6 
4.6 
4.5 
4.5 
4.5 
5.1 
7.0 
6.85 


7.3 

7.0 

7.0 

6.6 

7.0 

7.0 

6.8 

6.7 

6.7 

6.7 

6.6 

6.6 

6.6 

6.5 

6.5 

6.4 

6.4 

6.4 

7.0 

7.75 

7.65 

7.25 

6.8 

6.2 

5.35 

4.45 

4.3 

4.25 

4.2 

4.15 

4.1 


Sept.     Oct. 


4.1 
4.0 
3.95 
3.9 
3.9 
3.9 
3.85 
3.8 
3.8 
3.8 
3.7 
3.7 
3.65 
3.9 
10.05 
11.75 
11.8 
12.95 
12.45 
10.25 
8.85 
6.8 
5.95 
5.85 
5.8 
5.75 
5.7 
5.65 
5.6 
5.6 


5.6 

2.6 

5.6 

2.6 

5.6 

2.6 

5.5 

2.6 

Not.    Dec 

I 


5.6 

2.6 

16 

5.6 

2.6 

155 

5.6 

2.6 

a 

5.5 

2.6 

14 

5.5 

2.75 

13 

5.5 

4.5 

125 

5.45 

5.4 

12 

3.4 

5.06 

12 

3.4 

5.0 

12 

3.4 

4.15 

11 

3.3 

3.65 

10 

3.3 

3.5 

3.9 

3.25 

3.5 

18 

3.2 

3.4 

3.8 

3.15 

3.35 

3.7 

3.1 

3.3 

3.6 

3.1 

» 

3.5 

3.1 

3.2 

3.5 

3.0 

3.2 

3.5 

3.0 

3.1 

3.4 

2.95 

3.1 

3.4 

2.9 

3.05 

3.4 

2.9 

3.4 

14 

2.85 

4.05 

3.3 

2.8 

5.4 

3.3 

2.8 

5.0 

3.3 

2.7 

4.8 

3.25 

2.7 

4.75 

3.2 

2.7 

4.7 

It 

2.7 

4.65 

3.2 

2.7 

3.. 

Station  ratinq  talUe  for  Kaunas  River  at  Lecompton,  Kans.,from  January  1  to  September  Bit 

1905. 


1     (Jagc 
i   height. 

i 

'  Discharge. 

CJage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
;  height. 

I 
Discharge.  1 

| 

,     Feet. 

,     Sec.-ft. 

Feet. 

!     Sec.-ft. 

Feet. 

Sec.-ft. 

,     Feet. 

Sec.-ft.    j 

1         1.90 

i          2,525 

3.40 

J         5,600 

4.90 

9,600 

1        7.80 

21.100 

1        2.00 

2,700 

3.50 

5.850 

i        5.00 

9,900 

!        8.00 

22,100 

1        2.10 

2,875 

3.60 

6,100 

j        5. 20 

10,500 

|        8.20 

23,100 

J        2.20 

3,  aw    j 

3.70 

6.350 

j        5. 40 

11,100 

8.40 

24,200 

I        2.30 

3,250    j 

3.80 

6,600 

1        5.60 

11,750 

8.00 

25,300 

2.40 

3,450    , 

3.90 

6.850 

|         5.80 

12,450 

'        8.80 

26,400 

i        2.50 

3,050    1 

4.00 

7,100 

1         6.00 

13,200 

|        9.00 

27,500 

i        2.00 

1          3,850    j 

4.10 

7.375 

6.20 

13,950 

9.50 

30,300 

2.  70 

4,  aw  , 

4.20 

7,650 

6.40 

14.750 

10.00 

33,300 

2.80 

|        "4.250    i 

4.30 

7.925 

1         6. 00 

15.550 

10.50 

36,550 

2.90 

1          4,475     i 

4.40 

8,200 

6.80 

16,400 

11.00 

39,800 

3.00 

1          4.700    ' 

4.50 

8.475 

I         7.00 

17.300    , 

11.50 

43,200 

3.10 

1          4,925    | 

4.60 

8,750 

1         7.20 

18,200    i 

12.00 

46,900 

3.20 

1          5.150    , 

4.70 

9,025 

1         7.40 

19,100    ' 

3.30 

5,375    i 

1 

4.80 

9.300 

|        7.60 

20,100    j 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  seven  dlschari 
measurements  made  during  1905,  and  is  well  defined  l>etwecn  gage  heights  6  feet  and  8  feet. 
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m  rating  table  for  Kansas  River  at  LecompUm,  Kan*.,  from  September  22  to  December  31, 

190§. 


fe&L   Warge.! 


Ga 
heis 


Feet. 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 


Sec-ft. 
2,000 
2,200 
2,400 
2.625 
2,850 
3,100 
3.350 
3,625 
3,900 
4.200 


Feet. 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 


Discharge. 


Sec.-ft. 
4,500 
4,825 
5,150 
5,475 
5,800 
6,125 
6,450 
6,800 
7,150 
7,500 


eigft.     Charge. 


heigl 


Feet. 
4.60 
4.70 
4.80 
4.90 
5.00 
5.10 
5.20 
5.30 
5.40 
5.50 


Sec.-ft. 
7,850 
8,200 
8,550 
8,900 
9,250 
9,625 
10,000 
10,375 
10,750 
11,125 


Qage 
height. 


Feet. 
5.60 
5.70 
5.80 
5.90 
6.00 
6.20 
6.40 
6.60 


Discharge. 

Sec.-ft. 
11,500 
11,875 
12,250 
12,650 
13,050 
13,850 
14,675* 
15,525 
16,400 
17,300 


e  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  three  discharge 
uirements  made  during  1905,  and  is  not  well  defined. 

Estimated  monthly  discharge  of  Kansas  River  at  Lecompion,  Kans.,for  1905. 

[Drainage  area,  58,550  square  miles.] 


Month. 


iry... 
mry. 

h.... 


ist 

'raher. 
ber.... 
'inter. . 
mbcr.. 


The  year. 


Discharge  in  second-feet. 

j 

Maximum.  Minimum.     Mean, 


Total  in 
acre-feet. 


7,rf25 

2,525 

5,932 

304.700 

21,600 

6,000 

9,008 

500,300 

20,600 

8,750 

14,370  | 

883. 000 

9,025 

4,250 

0,402 

3S0.S00 

43,200 

0,350 

13.930 

850.  500 

32,700 

0,975 

14,180 

843. 800 

49.150 

8,475 

21,850 

1.344,000 

20,850 

7,375 

14,(>40 

900.200 

54,300 

6,225 

10, 570 

986,000 

11,500 

2,200 

4,811 

295,800 

10,750 

2,000 

5,337  j 

317,600 

7,850 

3.350 

5,035 

.  309,000 

Run-off. 


Second-feet '  iw^u  5„ 


0.101  1 

0.110 

.154 

.100 

.245 

.282 

.109 

.122 

.238 

.  274 

.242 

.270 

.373 

.  430 

.250  j 

.288 

.283  ' 

.310 

.082  I 

.095 

.rt&l  , 

.102 

.0*.  ' 

.090 

54,300 


2,000  I       11.010       7.983.000 


ttE.-Ice  conditions  uncertain:  discharge  applied  as  for  open  channel. 

BLUE   RIVER   NEAR   MANHATTAN,  KANS. 

his  station  was  established  April  12,  1895.     It  is  located  at  the  county  bridge  A  miles 

h  of  Manhattan,  Kans. 

be  channel  is  straight  for  200  feet  above  and  below  the  station"  and  has  a  width  of  22.5 

at  ordinary  stages.     Both  banks  are  subject  to  overflow  during  very  high  floods,  the  left 

;  being  the  lower  of  the  two.     The  bed  of  the  stream  is  composed  of  sand,  clay,  and  silt 

\s  free  from  vegetation  and  slightly  shifting.     There  is  but  one  channel  at  low  stages; 

luring  very  high  floods  there  are  five  channels  or  more.     The  current  is  sluggish  at  low 

.-wift  at  high  stages. 

scharge  measurements  are  made  from  the  bridge,  which  ordinarily  spans  the  entire 

lei.    The  initial  point  for  soundings  is  at  the  south  end  of  the  bridge. 

b  gage,  which  was  read  once  each  day  during  190.5  by  J.  M.  Deckert,  is  in  three  sections. 

irst  section,  used  f^r  low-water  readings,  is  a  chain  gage  on  the  hand  railing  on  the  east 
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side  and  south  end  of  the  bridge,  reading  from  zero  to  14  feet  from  a  scale  spiked  to  the  hand 
rail.  The  second  section  is  an  oak  rod,  reading  from  1 1.3  to  17  feet,  spiked  to  the  north  face 
of  the  south  pier.  The  third  section  is  a  similar  rod,  graduated  from  17  to  30  feet,  bolted  to 
the  south  side  of  the  south  pier.  The  gage  is  referred  to  bench  marks,  as  follows:  (1)  A 
cross  cut  in  the  capstone  of  the  south  bridge  pier  immediately  above  the  upper  gage;  eleva- 
tion, 32.14  feet  above  gage  datum.  (2)  Across  near  the  top  of  the  second  stone  from  the 
ground  in  the  northwest  corner  of  the  south  abutment;  elevation,  27.32  feet  above  the  zero  of 
the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  Bull = Bulletin;  WS= Water-Sup- 
ply Paper). 

Description:  Ann  18.  iv,  pp  215-216;  Bull  140,  p  144;  WS  16, p  115;  27fp  90;  37,  p252;  50, p  317:  66, p 
46;  84,  pp  97-98;  99,  p  211;  131,  p  111. 

Discharge:  Ann  18,  iv.  p  210;  Bull  140,  p  144;  WS  16,  p  115;  27,  p  95;  37,  p  252;  50,  p  317;  66,  p  46:  84,  p 
98;  99,  p  212;  131,  p  114. 

Discharge,  monthly:  Ann  18, iv,  p218;  19,  iv,  p348;  20,iv,pp312,319;  21,  iv,  p227;  22,  iv,  p337;  WS  75, 
p  143;  84,  p  99;  99,  p  213;  131,  p  117. 

Discharge,  yearly :  Ann  20,  iv,  p  56. 

Gage  heights:  Bull  140,  p  145;  WS  11,  p59;  16,  p  115;  27,  p94;  37,  p  253;  50,  p  318;  66,  p  46;  84,  p  98;  99,  p 
212;  131.  p  115. 

Hydrographs:  Ann  18,  iv,  p  219;  19,  iv,  p  349;  20,  iv,  p  319;  21,  iv,  p  227:  22,  iv,  p  337. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  313. 

Rating  tables-  Ann  18,  iv.  p217;  19,  iv,  p  348;  WS  27,  p96;  39,  p  449;  52,  p  518;  66,  p  172;  84,  p  99;  99,  p 
213;  131,  p  116. 

Discharge  measurements  of  Blue  River  near  Manhattan,  Kans.,  in  1905. 


Date. 


Hydrographer. 


May  24 '  W.  (J.  Russell. 

July  10 |  J.  C.  Stevens.. 

August  10 ,  W.  (J.  Russell. 

OctolH*r  5 1 do 


Width 


Feet. 
215 
223 
208 
212 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Sq.ft. 

Ft.  per 
sec. 

* 
Feet. 

Sec.~fL 

1,135 

2.35 

7.  CO 

2,670 

1,470 

2.67 

9.33 

3,826 

556 

1.86 

5.80 

1,032 

601 

2.06 

6.10 

1,234 
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Daily  gage  height,  in  feet,  of  Blue  River  near  Manhattan,  Kane.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

5.8 
5.9 
5.9 
6.0 
5.9 
5.8 
5.8 
5.7 
5.7 
5.7 
5.8 
5.7 
5.9 
5.6 
5.7 
5.8 
5.8 
5.9 
5.9 
5.9 
5.8 
5.8 
5.8 
5.8 
5.7 
5.7 
5.8 

i    " 

5.7 
j       5.9 
1        6.0 

« 

5.8 
5.8 
5.8 
5.9 
6.0 
6.1 
6.0 
6.0 
6.0 
6.1 
6.1 
6.0 
5.0 
5.0 
5.1 
5.1 
5.1 
5.2 
5.2 
5.3 
7.1 
9.0 
9.8 
10.0 
12.8 
14.9 
14.0 

13.5 
13.3 
12.9 
12.4 
11.7 
9.7 
8.7 
8.2 
7.8 
7.5 
7.2 
7.1 

« 

6.8 
6.7 
6.75 
6.8 
-7.1 
7.0 
6.85 
6.7 
6.7 
6.65 
6.6 
6.5 
6.4 
6.3 
6.2 
6.1 
6.1 

6.0 

6.0 

5.95 

6.0 

6.0 

5.95 

5.9 

5.9 

6.0 

5.8 

5.9 

5.9 

5.85 

5.8 

5.7 

5.7 

5.65 

5.7 

5.65 

5.6 

5.6 

5.8 

6.5 

6.1 

6.2 

8.7 

9.6 

8.25 

8.0 

7.8 

7.5 
7.1 
6.9 
6.7 
6.5 
6.4 
6.2 
6.1 
6.1 
9.2 
7.75 
6.5 
6.8 
13.2 
14.5 
12.8 
10.8 
10.66 
12.3 
11.6 
9.8 
8.9 
8.2 
7.6 
11.3 
8.9 
7.2 
7.7 
9.2 
12.5 
17.8 

18.85 
17.6 
12.8 
10.7 
9.75 
10.3 
10.1 
8.2 
7.7 
7.4 
7.15 
6.9 
6.8 
6.75 
6.6 
6.6 
7.0 
8.7 
7.9 
8.1 
7.7 
7.45 
8.2 
8.1 
7.85 
8.0 
7.8 
7.9 
9.6 
10.8 

9.1 

11.1 

12.5 

13.0 

13.1 

12.1 

11.0 

10.8 

11.4 

9.8 

8.85 

7.9 

7.45 

7.1 

6.9 

6.7 

6.6 

6.45 

6.3 

6.2 

7.0 

7.6 

7.1 

6.9 

6.7 

6.75 

6.8 

7.3 

7.5 

7.9 

8.0 

7.2 
7.0 
7.3 
8.4 
7.9 
7.2 
6.8 
9.0 
7.3 
7.1 
7.4 
6.8 
6.3 
6.15 
6.0 
5.8 
5.75 
5.6 
15.2 
13.1 
8.65 
8.2 
8.55 
8.5 
7.5 
7.7 
6.9 
6.7 
6.45 
6.2 
6.1 

5.9 
5.8 
5.6 
5.55 
5.5 
5.6 
5.6 
5.65 
5.6 
5.6 
5.6 
5.7 
5.8 
6.45 
5.8 
16.2 
21.1 
13.5 
13.5 
14.1 
10.5 
9.7 
9.5 
9.45 
9.1 
8.65 
8.2 

7.3 
6.9 

6.7 

6.4 

6.4 

6.3 

6.1 

6.0 

6.0 

5.9 

5.8 

5.8 

5.75 

5.7 

5.65 

5.6 

5.6 

5.65 

5.7 

............ - 

5.7 
5.75 
•5.8 
5.75 

6.4 

6.0 

5.85 

5.8 

5.7 

5.6 

5.6 

5.5 

5.45 

5.5 

ition  rating  table  for  Blue  River  near  Manhattan,  Kane.,  from  January  1  to  October  31, 1905. 


Gage 
height. 

Discharge,  j 

Gage 
height. 

Feet. 

Discharge. 
Sec.-ft. 

Gage 
;  height. 

Feet. 

Discharge. 
Sec.-ft. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Sec.-ft. 

Sec.-ft. 

5.00 

650 

6.50 

1,510 

8.00 

2,680 

11.00 

5,810 

5.10 

700    ! 

6.60 

1,580 

8.20 

2,8.50 

11.50 

6,470 

5.20 

750 

6.70 

1,650 

1        8. 40 

3,020 

12.  (X) 

7. 190 

5.30 

800    I 

6.80 

1,720 

8.60 

3,190 

12.50 

7,940 

5.40 

850    1 

6.90 

1,790 

!        8.80 

3,370 

13. 00 

8,690 

5.50 

900     ' 

7.00 

1,860 

9.00 

3.550 

13.50 

9, 140 

5.60 

960 

7.10 

1,030 

1        ft.  20 

3,740 

14.00 

10,200 

5.70 

1,020 

7.20 

2,010 

9.40 

3,940 

14. 50 

10,990 

5.80 

1,080 

7.30 

2,090 

9.60 

4,150 

15.00 

11,800 

5.90 

1,140 

7.40 

2,170 

9.80 

4,370 

15.50 

12,640 

6.00 

1,200    j 

7.50 

2,255 

10.00 

4,600 

16.00 

13,490 

6.10 

1,260 

7.60 

2,340 

10.20 

4,830 

16.50 

14,340 

6.20 

1,320 

7.70 

2,425 

10.40 

5.070    ' 

17.00 

15,190 

6.30 

1,380 

7.80 

2,510 

10.60 

5,310 

17.50 

16,040 

6.40 

1,440    I 

7.90 

2,595 

10.80 

1 

5,560 

18.00 

16,900 

Tbe  above  table  Is  « 
nfnts  made  during  191 


Plicable  only  for  open-channel  conditions.    It  is  based  on  discharge  measure- 
and  1905,  and  is  fairly  well  denned. 
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Estimated  mcnthly  discharge  of  Blue  River  near  Manhattan,  Kans.,for  1905. 
[Drainage  area,  9,490  square  miles.J 


Month. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 
October 


Discharge  in  second-feet. 


Maximum. 


1,200 
11,640 
10,830 

4,150 
16,550 
18,440 

8,840 
12,130 
22,770 

1,650 


■The  period . 


Minimum. 


1,020 

650 

1,260 

900 

1,200 

1,580 

1,320 

960 

900 

875 


Mean. 

1,062 
2,346 
3,237 
1,460 
4,282 
4,034 
3,433 
2,555 
3,827 
1,113 


.1. 


Total  in 
acre-feet. 


66,530 
130,300 
199,000 

86,880 
263,300 
240,000 
211,100 
157,100 
227,700 

68,440 


Run-off. 


Second-feet .  t^ 


_!_ 


a  114 

.247  ! 
.341  I 
.154  | 
.451  I 
.425  1 
.362 
.269 
.403 
.1,7  ' 


1,650,000  I 


I 


OSAGE   RIVER   DRAINAGE   BASIN. 
OSAGE  RIVER  AT  OTTAWA,  KANS. 

Osage  (Marais  des  Cygnes)  River  rises  in  the  prairies  of  eastern  Kansas,  about  30 
southwest  of  Topeka,  and  flows  southeastward  to  its  junction  with  the  Missouri,  near  J 
son  City,  Mo.  The  entire  length  of  the  stream,  measured  along  the  general  trend  of  thi 
ley,  the  minor  lxmds  being  neglected,  is  about  280  miles,  but  its  actual  length  is  probal 
least  500  miles,  and  the  total  area  of  the  basin  is  about  15,300  square  miles. 

The  eastern  portion  of  the  basin  has  a  diversified  surface,  varying  from  the  level  all 
bottoms  of  the  streams  to  broken  hilly  uplands.  It  is  covered  with  a  thick  growth  of  tii 
including  oak,  elm,  walnut,  ash,  maple,  and  many  other  varieties  of  trees.  To  the  wes 
surface  of  the  country  becomes  more  gently  undulating,  the  timber  gradually  disap 
from  the  uplands,  and  the  region  finally  merges  with  the  great  prairies  which  e: 
unbroken  to  the  Rocky  Mountains.  The  river  winds  through  an  alluvial  bottom 
approaching  first  one  bluff  and  then  the  other.  The  bed  is  generally  gravel,  especial 
the  shoals.  The  banks  are  gravelly  and  stable  and  range  from  18  to  35  feet  in  height  i 
low  water.  The  stream  has  no  mountain  tributaries,  but  depends  for  its  water  si 
entirely  on  the  precipitation  within  its  basin.  This  ranges  from  35  to  40  inches  each 
The  basin  contains  no  lakes  or  marshes  of  any  extent. 

The  region  is  rich  in  mineral  resources,  and  the  gently  rolling  prairies  of  the  westen 
and  the  valleys  and  river  bottoms  of  the  eastern  half  are  well  adapted  to  agriculture.  1 
62  per  cent  of  the  area  is  under  cultivation  and  10  per  cent  is  timbered.  Large  quar 
of  coal  are  mined  at  Osage,  Burlingame,  Scranton,  and  Carbondale. 

High  water  is  frequent  in  the  stream,  but  there  is  little  danger  of  floods  unless  the  n 
is  very  heavy,  sudden,  or  of  long  duration.  The  danger  line  is  about  25  feet  on  the 
The  worst  flood  since  the  establishment  of  the  gaging  station  at  Ottawa  was  in  1904, 
the  water  rose  to  34.4  feet  and  flooded  all  the  lower  bottom  lands,  doing  much  dami 
farms,  towns,  and  cities  along  the  course  and  stopping  all  railroad  traffic  for  some  tim< 

The  gaging  station  was  established  August  26,  1902.  It  is  located  at  the  highway  I 
on  Main  street  near  the  center  of  the  town  of  Ottawa,  Kans. 

The  channel  is  slightly  curved  at  the  station,  and  both  banks  are  high,  but  overflow 
treme  flood  stages.    The  bed  of  the  stream  is  composed  of  rock,  with  small  bowlders. 

Discharge  measurements  are  made  from  the  highway  bridge,  which  has  a  span  of  K 
between  abutments  and  is  somewhat  oblique  to  the  trend  of  the  stream.    The  initial 
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for  soundings  is  the  south  end  of  the  bridge,  downstream  side.    At  low  stages  the  discharge 

can  be  measured  by  wading  a  short  distance  below  the  bridge. 
Tbe  gage  was  read  once  each  day  during  1905  by  W.  H.  Blacksten.    The  first  gage  was  of 

the  old  wire  type,  with  its  scale  spiked  to  the  bridge  floor.  This  gage  was  destroyed  by 
tbe  flood  of  May  30,  1904.  A  temporary  gage  was  installed  June  3,  1904.  A  new  gage 
wis  put  in  September  9,  1904,  as  the  water  had  left  the  temporary  gage.  This  is  a 
standard  chain  gage,  placed  on  the  outside  of  the  hand  rail  on  the  downstream  side  of  the 
bridge.  The  length  of  the  chain  is  30.9  feet.  The  gage  rod  is  bolted  to  the  hand  rail  and 
graduated  from  zero  to  32  feet.  The  bench  mark  is  the  top  of  the  hydrant  cap  on  the  north 
■de  of  the  river  about  50  feet  from  the  northeast  corner  of  the  bridge;  elevation  31.34  feet 
above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
tbe  United  States  Geological  Survey : 

Description:  99,  p  41;  130,  p  187. 
Dbcharge:  99,  p  42;  130,  p  188. 
Gage  heights:  99,  p  42;  130,  p  188. 

Discharge  measurements  of  Osage  River  at  Ottawa,  Kans.,  in  1905. 


Date. 


Hydrographer. 


Width. 


Aptiia I  W.  G.  RiiMell. 


fcyll 

*y» 

Jaasl7 

August  17 

September  20. 
feptamher21. 
8«pt«mber21. 
fcptember  22. 
October  10.... 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Feet. 
130 
129 
133 
75 
77 
138 
138 
138 
133 
87 


Area  of 
section. 


Sq.ft. 

192 

128 

486 

58 

64 

3,401 

3,159 

2,675 

951 

83 


Mean 
velocity. 

Ft.  per  I 
sec. 


3.16 

1.73 

4.19 

.67 

.97 

4.68 

4.34 

3.76 

2.80 

1.48 

Gage 
height. 


Dis- 
charge. 


*eet. 

Sec.-ft. 

2.40 

607 

1.90 

221 

4.60 

2,039 

1.40 

39 

1.50 

62 

26.15 

15,920 

24.45 

13,710 

20.80 

10,060 

7.07 

2,659 

1.30 

123 
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Daily  gage  height,  in  feet,  of  Osage  River  near  Ottawa,  Kans.,for  1905. 


Day. 


Jan. 


Feb.    I  Mar.      Apr.      May.      June.     July. 


1 1.4 

2 1.4 

3 1.4 

4 1.4 

5 1.3 

6 1.3 

7 1.3 

8 1.3 

9 '  1.3 

10 ;  1.3 

11 j  1.3 

12 1.3 

13 '  1.3 

14 '  1.3 

15 \  1.3 

16 :  1.3 

17 \  1.3 

18 1.3 

19 1.3 

20 1.3 

21 1.3 

22 1.3 

23 1.4 

24 1.3 

25 1.2 

26 1.4 

27 1.3 

28 1.3 

29 1.2 

30 :.2 

31 '  1.3 


1.3 
1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

2.15 

4.2 

5.9 

6.0 

4.9 

3.3 

2.S 


2.5 
2.0 
2.0 
1.9 
1.8 
1.6 
1.6 
1.6 
1.5 
1.6 
1.5 
1.4 
1.5 
1.5 
1.5 
1.5 
1.45 
2.9 
3.3 
3.1 
2.5 
1.65 
2.2 
2.9 
3.05 
2.4 
2. 15 
11.27 
17.0 
12. 4 
4.2 


2.9 

2.6 

2.4 

2.3 

2.2 

2.15 

2.1 

2.1 

1.9 

1.9 

1.8 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.55 

1.6 

1.55 

1.6 

1.5 

1.6 

2.3 

2.6 

2.4 

2.1 

2.0 


1.9 
1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
2.1 
2.2 
2.0 
1.8 
2.2 
2.1 
2.1 
2.0 
1.9 
1.8 
1.7 
1.6 
1.6 
1.5 
1.5 
1.5 
3.55 
16.08 
14.45 
3.48 
4.35 
4.4 
3.2 


2.5 

1.9 

2.2 

6.55 

2.1 

24.8 

2.0 

25.45 

2.0 

23.2 

1.9 

9.25 

1.8 

3.2 

1.8 

2.7 

1.6 

2.6 

1.6 

2.7 

1.5 

2.5 

1.5 

2.2 

1.5 

2.15 

1.45 

2.0 

1.4 

1.9 

1.4 

1.9 

1.4 

1.8 

1.35 

1.7 

1.6 

1.7 

1.8 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

1.4 

1.5 

1.5 

7.5 

1.5 

9.7 

2.2 

3.75 

2.0 

2.5 

2.6 

Aug.      Sept. 


2.6 
2.2 
2.0 
2.1 
3.1 
2.3 
2.0 
1.8 
1.7 
1.6 
1.6 
1.5 
1.5 
1.5 
1.6 
1.5 
1.4 
3.55 
10.8 
3.4 
2.9 
2.0 
1.8 
1. 7 
1.7 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 


1.35 
L3 
1.3 
1.8 
1.6 
1.7 
1.7 
1.7 
2.3 
12.35 
8.6 
3.1 
2.2 
2.1 
15.35 
23.45 
17.85 
21.95 
26.28 
26.18 
22.15 
5.35 
2.7 
2.6 
2.2 
2.0 
1.9 
1.7 
1.7 
1.6 


GASCONADE    RIVER    DRAINAGE   BASIN. 
GASCONADE   KIVEII   AT  ARLINGTON,  MO. 

Gasconade  River  is  formed  by  Piney,  Lock,  and  Osage  forks,  which  rise  in  southern 
soiiri  and  unite  in  Laclede  and  Pulaski  counties.  From  he  junction  of  the  forks  to 
point  where  the  Gasconade  enters  the  Missouri  he  distance  bv  general  course  is  abou 
miles,  but  accurately  .neagured  along  the  stream  it  is  probably  over  100  miles.  The  b 
comprises  a  total  area  of  3,067  square  miles.  The  head  witter  region  is  an  elevated  table- 
Monging  to  the  Ozark  Range  of  hills.  The  surface  is  irregular  and  along  the  stream.' 
comes  very  rough  and  broken.  The  streams,  which  are  l>ordered  by  alluvial  bottom  1; 
varying  in  width  from  a  few  hundred  feet  to  a  half  mile,  are  supplied  by  a  great  numb 
springs,  many  of  which  are  of  large  size. 

The  valley  averages  half  a  mile  in  width  and  is  bordered  by  bluffs  100  to  200  feet  1 
The  l>ed  is  usually  gravel  on  the  shoals,  with  considerable  sand  and  mud  in  the  pools, 
banks  are  al>out  20  feet  high  on  the  lower  river  and  show  a  deposit  of  uihivial  soil  with  s 
and  gravel  underneath.     The  rock  occurring  along  the  stream  is  mainly  limestone  and 
stone. 

The  gaging  station  was  established  April  11,  1903.  It  was  at  first  located  about  2  i 
below  Arlington,  on  the  right  bank  of  the  river:  but  owing  to  the  impossibility  of  main 
jng  a  cable  across  the  river  during  high  water  the  station  was  moved  July  27, 19Q4,  t< 
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nd  San  Francisco  railroad  bridge,  1}  miles  upstream  from  the  cable  and  one- 
west  of  Arlington,  Mo. 

tnel  is  straight  for  about  1,000  feet  above  and  below  the  bridge.  Both  hanks  are 
partly  wooded,  and  not  liable  to  overflow  except  during  very  high  stages.  The 
stream  is  composed  of  clean  gravel  and  rock  and  is  practically  permanent, 
swift,  direct  current.  At  all  stages  the  water  passes  between  the  abutments 
ge. 

e  measurements  are  made  from  the  three-span  railroad  bridge,  which  has  a  total 
31  feet  between  abutments.  The  meter  is  operated  from  the  upstream  lower 
e  trusses.  The  initial  point  for  soundings  is  at  the  top  of  the  inner  face  of  the 
[lent. 

•  was  read  during  1905  by  C.  W.  Harrison.  The  gage  at  the  old  location  was  a 
I  fastened  to  a  leaning  willow  tree.  The  new  gage  is  of  the  standard  chain  type, 
of  the  chain  is  33.50  feet.  The  pulley  center  is  0.53  foot  *o  the  left  of  the  zero  of 
rhich  is  117.01  feet  from  the  initial  point  for  soundings.  The  bench  mark  is 
the  top  surface  of  a  cap  on  the  upstream  lower  chord  just  to  the  right  of  the  fifth 
from  the  right  abutment  and  is  designated  by  a  dent  in  the  upper  surface  of  the 
ion  above  gage  datum  28.85  feet.  The  elevation  of  the  pulley  center  above  the 
gage  is  32.75  feet. 

.ion  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
States  Geological  Survey: 

a:  99,  p  36;  130,  pp  188-189. 

99,  p  36;  130,  p  190. 

monthly:  99,  p  38;  130,  p  191. 
its:  99,  p  37:  130,  p  190. 
>h»:  99,  p  37;  130,  p  191. 

seharge  measurement*  of  Gasconade  River  at  Arlington,  Mo.,  1904-5. 


Hydrographer. 


Width. 


.    F.  \V.  Hanna 

J do 

.  I  Hanna  and  Murphy . 

i 
i 


M.  S.  Brennan. 
S.  K.  Clapp.... 
F.  W.  Hanna.. 
M.  S.  Brennan. 

....do 

....do 

....do 


Area  of 
section. 


Feet.   I 
410 

410  | 
410  I 

I 
318  ! 
413 
270 
410 
323 
312 
301 


Sq.  ft. 
2,415 
4,029 
1,138 

1,104 

1,944 

838 

2,049 

1,071 

982 

948 


Mean 
velocity. 

Ft.  per 

sec. 

3.32 
4.20 
1.78 


1.52 
2.93 
1.01 
2.58 
1.38 
1.36 
1.32 


Gage 

height. 


Feet. 
6.85 
10.75 
4.07 

3.80 
5.75 
2.85 
6.16 
3.81 
3.55 
3.41 


Dis- 
charge. 


Sec.-ft. 
8,025 
16,910 
2,032 

1,677 
5,700 
844 
5,283 
1,479 
1,334 
1,255 


age.  heights  all  refer  to  gage  established  July  26,  1904,  at  St.  Louis  and  Sun  Francisco 
ige- 

172—06 18 
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Daily  gage  height,  in  feet,  of  Gasconade  River  at  Arlington,  Mo.,  for  1906. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 

2.85 

2.8 

2.85 

2.8 

2.8 

2.85  ! 

2.8  I 
2.75  j 

2.9  ; 
2.85  j 
2.9    j 
2.9    j 
3.0    | 
2.95  | 
2.8 
2.95 
2.95 
3.0 
3.1 
3.2 
3.1 
3.05 
3.05 
2.9 
2.8 
2.8 
2.75 
2.8 
2.75 
2.7 
2.7 


Feb. 


,«l 


2.65 

2.7 

2.85 

2.8 

2.85 

2.85 

2.9 

2.85 

2.9 

2.9 

2.9 

2.85 

2.8 

2.85 

2.8 

2.8 

2.85 

2.8 

2.85 

2.8 

2.85 

2.95 

3.0 

3.35 

4.4 

5.9 

6.4 

7.4 


Mar. 

6.8 
6.4 
5.9 
5.1 
4.9 
4.7 
5.0 
10.5 
13.5 
11.5 
7.5 
6.5 
5.0 
4.5 
4.3 
4.25  ! 
4.2 
4.3 
4.5 
4.3 
4.1 
3.9 
3.75 
4.0 
3.9 
3.85 
3.7 
3.55 
3. 75 
3.8 
3.9 


Apr. 

3.95 

3.9 

3.85 

3.8 

3.75 

3.7 

3.65 

3.6 

3.2 

3.15 

3.6 

3.55 

3.7 

3.65 

3.7 

3.75 

3.7 

3.4 

3.35 

3.3 

3.3 

3.25 

3.2 

3.1 

3.4 

4.5 

4.7 

4.8 

4.8 

4.2 


May. 

4.1 

4.0 

4.5 

3.8 

3.75 

3.3 

3.5 

5.1 

6.5 

6.3 

6.2 

5.8 

5.9 

5.8 

7.0 

9.0 

8.0 

5.5 

5.0 

4.5 

4.4 

4.5 

6.1 

5.1 

5.5 

5.1 

4.9 

4.5 

4.3 

4.0 

3.8 


June.  I  July.  . 


Aug.    Sept.  i  Oct.  I  Not. 


4.0 

3.7 

1  10.3 

4.3 

r 

4.3 

3.85 

3.45 

9.5 

4.1 

4.15  1 

4.0 

3.4 

8.4 

3.8 

4.0    1 

3.95 

4.0 

7.8 

6.8 

3.9    1 

3.8 

4.15 

7.7 

3.6 

3.75  1 

3.4 

4.0 

6.7 

3.65 

3.5 

3.0 

3.85 

6.5 

4.4 

3.45 

2.85 

3.7 

6.4 

4.5 

3.4 

2.5 

3.25 

4.9 

4.6 

3.3 

2.5 

3.45 

4.5 

4.6 

3.6 

2.6 

3.9 

4.3 

6.3 

3.5 

2.55 

6.0 

3.95 

5.8 

3.45 

2.4 

5.7 

3.7 

5.1 

3.2 

2.25 

5.5 

4.5 

4.8 

3.3 

2.2 

5.3 

4.4 

4.0 

3.3 

3.1 

5.25 

4.6 

3.95 

3.15 

3.5 

4.9 

5.4 

13.8 

3.5 

3.15 

3.8 

5.4 

12.5 

5.4 

3.0 

3.6 

7.4 

16.5 

9.3 

3.5 

3.4 

7.0 

13.6 

7.6 

3.3 

8.5 

7.5 

14.0 

5.0 

3.2 

15.7 

7.2 

10.4 

4.85 

2.95 

20.3 

7.5 

7.4 

4.5 

i 

2.9 

8.5 

7.8 

6.3 

4.45 

J 

2.7 

6.3 

7.6 

5.8 

8.5 

; 

2.8 

5.8 

7.3 

5.8 

9.4 

2.75 

5.4 

6.8 

5.0 

8.8 

2.7 

10.9 

5.1 

4.8 

8.5 

; 

3.2 

16.3 

5.0 

4.7 

5.9 

3.4 

19.1 

5.1 

3.95 

5.6 

18.4 

4.8 

5.7 

5.8 

5.2  , 
4.85 
4.6 
5.5 
6.0 
6.8 
6.9    i 
6.8    ; 
6.4 
5.0    : 
4.85 

4.5  | 

4.3  : 
4.15 
4.2    ! 
4.0 
3.85 
4.2 
4.3 
4.15 
4.0 
4.05 
3.85 
3.8    I 
3.6 

3.6  | 
3.65 
3.6    I 
3.45, 

.1 


Note.-  -Ice  conditions  not  sufficient  to  modify  flow. 
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rating  table  for  Gasconade  River  at  Arlington,  Mo.,  from  July  26,  190^,  to  December 

31,  1906. 


J   heieSL 

'  Discharge. 

beigEt. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

I   feet. 

Sec-feet. 

Feet. 

8ec.~feet. 

Feet. 

Sec-feet. 

Sec-feet. 

2.30 

300 

3.70 

1,520 

5.40 

4,710 

9.00 

12,700 

2.30 

350 

3.80 

1,660 

5.oO 

5,130    1 

9.50 

13,850 

2.40 

400 

3.90 

1,820 

5.80 

5,560 

10.00 

15,050 

2.50 

450 

1        4.00 

1,990 

6.00 

6,000 

10.50 

16,250 

2-flO 

510 

4.10 

2,160 

6.20 

6,440 

11.00 

17,500 

2.  70 

570 

4.30 

2,340 

6.40 

6,880 

11.50 

18,800 

2.80 

630 

1        4.30 

2,520 

6.60 

7,320 

12.00 

20,100 

2.90 

700 

4.40 

2,710 

6.80 

7,760 

12.50 

21,440 

S.OO 

780 

4.50 

2,900 

7.00 

8,200 

13.00 

22,800 

3.  lO 

870 

4.60 

3,100 

7.20 

8,640 

13.50 

24,200 

3.  20 

965 

4.70 

3,300 

7.40 

9,080 

14.00 

25,600 

3.30 

1,060 

4.80 

3,500 

7.60 

9,520 

15.00 

28,400 

3.4VD 

1,160 

4.90 

3,700 

7.80 

9,960 

16.00 

31,400 

3.50 

1,270 

5.00 

3,900 

8.00 

10,400 

17.00 

34,400 

3.60 

i 

1,390 

5.30 

1 

4,300 

8.50 

11,550 

18.00 

37,600 

The  above  table  la  applicable  only  for  open-channel  conditions.  It  is  based  on  twelve  d Ischarge  meas- 
vements  made  during  1904-5,  ana  is  well  denned  between  gage  heights  2.8  feet  and  10.75  feet.  The  table 
las  been  extended  beyond  these  limits;  above  gage  height  17  feet  the  rating  curve  is  a  tangent,  the 
Mfleienee  being  320  per  tenth. 

Estimated  monthly  discharge  of  Gasconade  River  at  Arlington,  Mo. ,  for  1904.  and  1905. 

[Drainage  area,  2,725  square  miles.] 


Month. 


1904. 


July. 


September. 
October 

November. 
December. 


The  period. 


1905. 


January 

Tcbruary... 

March 

April 

*y 

Jane 

July 

August 

September. 

October 

November. . 
December.. 


The  year. 


Discharge  in  second-feet. 


MftTimjiTn.  Minimum.      Mean. 


9,106 
3,900 
1,330 
1,110 
700 
740 


965 

9,080 

24,200 

3,500 

12,700 

1,990 

44,960 

15,770 

32,900 

13,620 

7,980 

1,660 


44,960 


965 
630 
740 
570 
510 
510 


570 

540 
1,330 

870 
1,060 

300 
1,012 
1,520 
1,390 

918 
1,215 


2,580 
1,256 
903 
743 
571 
647 


696 
1,456 
4,908 
1,641 
4,341 

899 
9,534 
6,744 
7,710 
4,195 
3,350 
1,104 


J_ 


300  I 


i 


3,882 


Total  in 
acre-feet. 


158,600 
77,230 
53,730 
45,680 
33,980 
39,780 


409,000 


42,800 

80,860 
301,800 

97,650 
266,900 

53,490 
586,200 
414,700 
458,800 
257,900 
199,300 

67,880 


2,828,000 


Run-off. 

Second-feet    r»«^»K  *„ 

per  square    Df npAh  *n 

mile.        i    inche8- 


Not*.— The  estimate  for  July  26  to  August  11,  as  published  in  the  1904  report  > 


0.947  | 
.461  | 
.331  I 
.273  J 
.210  I 
.237 


1.09 
.532 
.369 
.315 
,234 
.273 


0. 255 

.534 
1.80 

.602 
"  1.59 

.330 
3.50 
2.47 
2.83 
1.54    | 
1.23    ! 

.405  I 

1.42 


t©V 


0.294 
.556 

2.08 
.  672 

1.83 
.368 

4.04 

2.85 

3.  Hi 

1.78 

1.37 
.467 

19.  46 
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A.  Pago 

now  lodgements  and  cooperation. 1 1-12 

—foot,  definition  of 3 

racy  Hitch  at— 

Fort  Belknap  Agency,  Mont.: 

discharge 86 

gage  heights 86 

Harlem,  Mont.: 

description 75-76 

discharge 76 

discharge,  monthly 77 

M0I  height* 76 

on,  Wj-rt. 
Norrli   1  liiltp"  River  at: 

d*-K-npli<.ii  199-200 

discharge  monthly  201 

gage  heights 200 

raungtablc 201 

«da,  Mont. 
Little  Missouri  River  at: 

description 120-121 

discharge 121 

discharge,  monthly 123 

gage  heights 122 

rattngtablr 122 

►pie     rwmk  near— 
Bismarck*  X   D*k.; 

dracrtfttfli           133 

discharge .            133 

discharge ,  monthly 133 

gage  heights 133 

'lington,  Mo. 

Gasconade  River  at: 

description 266-267 

discharge 267 

discharge,  monthly 269 

gage  heights 268 

rating  table 269 

■bfield.  Mont. 

Beaver  Creek  near: 

description 63-4H 

discharge 64 

discharge,  monthly 65 

gagehelghts 64 

rating  table 65 

.ugusta,  Mont. 

B.  K.  and  T.  Irrigation  ditch  at: 

ilW-haryr.            45 

Sun  River,  North  Fork,  near: 

description 38 

discharge.          38 

dlschar^i1,  monthly 40 

ga#>-  height*         39 

rating  table 39 

Sun  River,  South  Fork,  at: 

description 40 

discharge 40 


:  Augusta,  Mont.— Continued. 
I  Sun  River,  South  Fork,  * 
j  discharge,  monthly. . 

gage  heights 

rating  table 

WiHow  Creek  near: 

description 

discharge 

gage  heights 

B. 

B.  E.  and  T.  irrigation  ditch 
Augusta,  Mont : 

discharge 

Beaver  Creek  near— 
Ashfield,  Mont.: 

description 

discharge 

discharge,  monthly. . 

gagehelghts 

rating  table 

Beaver  Creek  near— 
Edgemont,  S.  Dak.: 

description 

discharge 

gagehelghts 

Beaver  Creek,  Nebr.,  in- 
Sec.  19,  T.  32  N.f  R.  16  W 

discharge 

Beaver  Creek  overflow  near- 
Bowdoin,  Mont.: 

description 

discharge 

discharge,  monthly. 

,  gagehelghts 

I   Beaver  River  (Ladder  Creek 
Scott  City,  Kans.: 

■  description 

|  ili^hur^Miiontlily. 

I  gage  heights 

I  Belle  Fourche  River  at  — 

;  Belle  Fourche,  S.  I>ak.: 

J  description 

I  discharge 

i  discharge,  monthly. 

j  gagehelghts 

I  rating  table 

I  Belle  Finitely.  BL  Dak. 

■  Helle  Fourche  Jilvnrat: 
|  description         

discharge 

discharge,  monthly 

gage  heights 

rating  table 
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Belle  Fourche,  8.  Dak— Continued.  Page 

Red  water  Creek  at: 

description 150 

discharge 100 

discharge,  monthly 161 

gage  heights 160 

rating  table 161 

Belleview,  Mont. 

Teton  River  near: 

description 52 

discharge 52 

Belt  Creek  near- 
Belt,  Mont.: 

description 45 

discharge 45 

discharge,  monthly 46 

Belt,  Mont. 

Belt  Creek  near: 

description 45 

discharge 45 

gage  heights 46 

Benkelman,  Nebr. 

Republican  River  at: 

description 247 

discharge 248 

gage  heights 248 

Republican  River,  South  Fork,  at: 

description 249 

discharge 249 

discharge,  monthly 251 

gage  heights 250 

rating  table 250 

Republican  River,  North  Fork,  at : 

discharge 254 

Bighorn  River  at  - 

Fort  Custer,  Mont.: 

description 108 

discharge 109 

discharge,  monthly 110 

gage  heights 109 

rating  table 110 

Thermopolis,  Wyo.: 

description lOfi 

discharge 106 

discharge,  monthly 108 

gage  heights 107 

rating  table 107 

Billings.  Mont. 

Yellowstone  River  near: 

description 95 

discharge 96 

'discharge,  monthly 97 

gage  heights 96 

ruting  table 97  , 

Bismarck,  N.  Dak.  < 

Apple  Creek  near:  | 

description 133  i 

discharge 133  j 

discharge,  monthly 133 

gage  heights 133  ' 

Missouri  River  near:  j 

description 30 

discharge 31 

discharge,  monthly 32  j 

gage  heights 31  I 

rating  table 32  | 


Bixby,  8.  Dak. 

Moreau  River  at: 

.description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Blaokhawk,  8.  Dak. 
Bozelder  Creek  at: 

description  

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Blue  River  near— 
.Manhattan,  Kans.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Bostwick,  Nebr. 

Republican  River  near: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Bowdoin,  Mont. 

Beaver  Creek  overflow  near: 

dcjwription  

discharge 

discharge,  monthly 

gage  heights 

Boxelder  Creek  at— 
Blackhawk,  8.  Dak.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Bridgeport,  Nebr. 

North  Platte  River: 

description         

discharge 

discharge,  monthly 

rating  table 

Broncho,  N.  Dak. 
Knife  River  at: 

description 

discharge 

gage  heights 

Browning.  Mont. 

Milk  River,  South  Fork  near: 

description 

discharge 

discharge,  monthly 

gage  heights 

C. 

Cable  station,  figure  showing 

Camp  Crook,  S.  Dak. 

Little  Missouri  River  at: 

description 

discharge 
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sued.  Page. 
-Continued. 

125 

124 

125 

187-188 

188 

190 

180 

189 

134 

134 

135 

24 

25 

26 

25 

26 

36 

234 

141 

141 

143-144 

145 

142 

140 

70 

70 

71 

71 

83 

near: 
82-83 

77 

78 

79 

78 

72 

7M 

7.3 

Ktf 

Kf» 

near: 

61 

62 


Chinook,  Mont.— Continued.  Page. 

Milk  River,  North  Fork,  near— Cont'd. 

discharge,  monthly 63 

#&  ge  h^igh  t&       62 

rating  table 63 

Milk  River,  West  Fork,  at : 

discharge 86 

gage  heights 86 

Paradise  Valley  canal  near : 

description 67-48 

discharge 68 

discharge,  monthly 60 

gage  heights 69 

Reser  ditch  near: 

description 79 

discharge 79 

discharge,  monthly 80 

gage  heights 80 

Roketa  ditch  near: 

description 83 

West  Fork  ditch  near: 

description                81 

discharge 81 

discharge,  monthly 82 

gagtf  heights             82 

Whiter  Anderson  canal  near: 

description 83 

Chouteau,  Mont. 

Teton  River  near: 

description 53-64 

discharge 54 

gage  heights 54 

Clark  Fork  at— 

Fromberg,  Mont.: 

description 100-101 

discharge 101 

discharge,  monthly 103 

page  heights 102 

rating  table 102 

Clear  Creek  at 

Fo r k scree k,  Colo.: 

description 231-232 

discharge 232 

discharge,  monthly 234 

gage  heights 233 

rating  table 233 

Cody,  Wyo. 

Shoshone  River  near: 

description 1 13 

discharge 114 

discharge,  monthly 115 

gage  height  s Ill 

Columbus,  Xebr. 

Loup  River  at: 

description 240-241 

discharge 241 

discharge,  daily 243 

discharge,  monthly 243 

gage  heights 242 

Platte  River  near: 

description 237 

discharge 238 

discharge,  monthly 239 

gage  heights 238 

rating  table 230 
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Corregan  ditch  near—  Page. 

Chinook,  Mont.: 

description 83 

Computation,  methods  of 10-12 

rules  for 4 

Cook  Canal  near— 

Chinook,  Af.ont; 

description 70 

discharge 70 

discharge,  monthly 71 

gage  heights 71 

Cooperation  and  acknowledgments 11-1 

Cowdrey,  Colo. 

Canadian  River  at: 

description 187-188 

discharge 188 

discharge,  monthly 190 

gage  heights 189 

rating  table 189 

Michigan  Creek  near: 

description 192 

discharge 193 

discharge,  monthly 194 

gage  heights 193 

rating  table 194 

North  Platte  River  near: 

description 185-186 

discharge 186 

discharge,  monthly 187 

gage  heights 186 

rating  table 187 

Crow  Agency,  Mont. 

Little  Bighorn  River  at: 

description Ill 

discharge Ill 

discharge,  monthly 1 13 

gage  heights 112 

rating  table 112 

Current  meters,  classes  of 8 

methods  of  using 8  9 

Cuthank  Creek  at  - 

Cutbank,  Mont.: 

description 50 

dischargc 51 

gap-  heights 51 

seepage  measurements 85 

Cutbank.  Mont. 

Cutbank  Creek  at: 

description 50 

discharge 51 

gage  heights 51 

n. 

Denver,  Colo. 

South  Platte  River  at: 

description 223-224 

discharge 224 

discharge,  daily 226 

discharge,  monthly 226 

gage  heights 225 

Dowen  and  Buckley  ditch  near- 
Chinook,  Mont.: 

description 82-83 

Drainage  basins,  list  of 2-3 

E. 

Eagle  Creek,  North  Fork  at— 

Sec.  26,  T.  31  N.,  R.  13  W.,  Nebr.: 

discharge 173 


Eagle  Creek,  South  Fork  at— 
8ec.  9,  T.  30  N.,  R.  13  W.,  Nebr.: 

discharge 

Edgemont,  8.  Dak. 
Beaver  Creek  near: 

description 

discharge 

gage  heights - 

Cheyenne  River  at :  .    x 

description - 

discharge -         ..^ 

discharge,  daily "  .... 

discharge,  monthly ^"    .... 

I  gage  heights 

Hat  Creek  near: 

description ^^   . 

discharge 

discharge,  monthly 

gage  heights ^ 

Ellsworth,  Kans. 

Smoky  Hill  River  at: 

description 

discharge 

gage  heights 

Equivalents,  table  of 

I  F. 

■  Floats,  use  of,  in  measuring  discharge 

1   Ford  Creek,  Mont. 

!         discharge 

,   Forkscreek,  Colo. 
I         Clear  Creek  at: 

!  description 231- 

|  discharge 

j  discharge,  monthly 

1  gage  heights 

rating  table 

i   Fort  Belknap  Agency- 
Milk  River  at: 

dl  scharge 

;  gage  heights 

i    Fort  Belknap  canal  near— 
Chinook,  Mont.: 

description 

discharge 

discharge,  monthly 

gage  heights 

Fort  Custer,  Mont, 
i  Bighorn  River  at : 

description 1 

I  discharge J 

1  discharge,  monthly 1 

1  gage  heights 1 

rating  table - 

Fromberg,  Mont, 
i  Clark  Fork  at: 

I  description 1(0- 

;  discharge 

!  discharge,  monthly 

1  gage  heights 

|  rating  table 

i  O. 

i   Gaging  stations,  equipment  of 

(Jallatin  River  at— 
Ixigan,  Mont.: 

description 1J 

discharge 

discharge,  monthly 

gage  heights 

rating  table 
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ruade  River  at—  Page. 

-fington.  Mo. :  , 

description 385-267  ■ 

discharge 267  : 

discharge,  monthly 260 

gage  height* 268 

rating  table 260 

?*veyf  Colo.  I 

Lxmmie  River  at : 

description 200-210 

discharge 210  | 

discharge,  monthly 212  ; 

gage  heights 211  , 

rating  table 211 

iv-e,  Mont. 

•llowstone  River  at: 

description 07-08 

discharge 08 

discharge,  monthly 100 

gage  heights 00 

rating  table 100 

yre,  Colo. 

Lclntyre  Creek  at: 

description 214-215 


discharge 215 

discharge,  monthly 216 

gage  heights 215 

rating  table 216 

ad  River  at— 

8eim,S.  Dak.: 

description 135-136 

discharge 136 

discharge,  monthly 137 

gage  heights 136 

rating  table 137 

«t  Falls,  Mont. 
Missouri  River  at: 

description 26-27 

discharge 36 

Water  used  by  Boston  and  Mon- 
tana Smelter 27-28 

riwly  Creek  at- 
Hebron.  Colo. : 

description 174-175 

discharge 1 75 

discharge,  monthly 176 

page  heights 175 

rating  table 176 

uernsey,  Wyo. 
North  Platte  River  at: 

description 196-197 

discharge 1 97 

discharge,  monthly 199 

pige  heights 19s 

rating  table 198-199 

l*n«n  Canal  near- 
Zurich,  Mont.: 

description „ 74 

discharge 74 

discharge,  monthly 75 

Rage  heights 75 

^m.  Mont. 
Agency  ditch  near: 

description 75-70 

discharge 7fi 

discharge,  monthly 77 

gage  heights 70 


Harlem,  Mont.— Continued.  Page. 

Milk  River  at: 

description 86 

discharge 86 

gage  heights 86 

Parallel  Creek  ditches  near: 

description 83 

Hat  Creek  near— 

Edgemont,  S.  Dak. : 

description 147 

discharge 147 

discharge,  monthly 148 

gage  heights 1 48 

Havre,  Mont. 

Milk  River  at: 

description 57 

discharge 57 

discharge,  monthly 50 

gage  heights 58 

rating  table 58-50 

Heart  River  near— 

Richard  ton,  N.  Dak.: 

description 130-131 

discharge 131 

discharge,  monthly 132 

g.tge-  height*.     131 

rating  table 132 

Hebron,  Colo. 

Grizzly  Creek  at: 

description 174-175 

discharge 175 

discharge,  monthly 176 

gage  heights 175 

rating  table 176 

Hebron,  Colo. 

Little  Grizzly  Creek  at: 

description 176-177 

discharge 177 

discharge,  monthly 178 

gage  heights 177 

rating  table 178 

North  Platte  River  near: 

description 183 

discharge 1K4 

discharge,  monthly 1H5 

gage  heights 184 

rating  table 1S5 

North     Platte    River,    Roaring    Fork 
near : 

description 178-179 

discharge 179 

discharge,  monthly 181 

gage  heights iko 

rating  table ISO 

Iligho,  Colo. 

North  Platte  River.  North  Fork,  at: 

description 1K1-182 

discharge 1x2 

discharge,  monthly 183 

gage  heights 1H2 

rating  table 1S3 

High  wood  Creek  near  - 

Highwood,  Mont.: 

description 46 

diacha  rge 47 

gage  heights 47 

Highwood.  Mont. 

Highwood  ('reek  near: 

description 40 
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High  wood,  Mont.— Continued.  Page. 

Highwood  Creek,  n par- Continued. 

discharge 47 

gage  heights 47 

Hinsdale,  Mont 

Milk  River  at: 

discharge 86 

gage  heights 86 

Rock  Creek: 

discharge 86 

gage  heights 86 

Rock  Creek  canal  near: 

description 83-84 

discharge 84 

discharge,  monthly 84 

gage  heights 84 

Huntley,  Mont. 

Pry  or  Creek  at: 

description 108 

discharge 103 

discharge,  monthly 105 

gage  heights 104 

rating  tables 106 

Ilydrographlc  surveys,  annual  appropria- 
tions for 1 

organization  and  scoi>e  of 1-3 


I. 


Ice-covered  streams,  methods  of  measuring 

flow  of MO 

Interior,  8.  Dak. 
White  River  at: 

description 166 

discharge 167 

gage  heights 167 

J. 
Jefferson  River  near- 
Sappington,  Mont. : 

description 13-14 

14 

16 

15 

15 


discharge 

disc  hargf.  monthly 

gage  heights 

rating  table 

Jelm.  Wyo.  i 

Laramie  River  near:  , 

description 212 

discharge 213  I 

discharge,  monthly 214  , 

gage  heights 213  i 

rating  table 214 

Julesburg.  Colo. 

South  Platte  River  near: 

description 229 

discharge 230 

discharge,  monthly 231 

gage  heights 230 

rating  table 231 

Junction.  Kans. 

Republican  River  at : 

description 251-252 

discharge 252 

discharge,  monthly 254 

gage  heights 252 

rating  table 253 


City,  Ma 
Missouri  River  at: 

description , 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Kansas  River  at— 
Lecompton,  Kans. : 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Kansas  River  drainage  basin : 

description.  

miscellaneous  measurements  in. 
Kearney,  Wyo. 
Piney  Creek  at: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  tables 

Kersey,  Colo. 

South  Platte  River  near: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  tables 

Key  a  Paha  River: 

discharge 

Knife  River  at— 

Broncho,  N.  Dak.: 

description 

discharge 

gage  heights 

I* 

Ladder  Creek.    See  Reaver  River. 
Laramie  River  at— 
Glendevey,  Colo.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Jelm.  Wyo.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

I/econipton,  Kans. 
Kansas  River ut: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Lexington,  Xebr. 

Platte  River  near: 

description 
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ington,  Nebr.— Continued.  Page. 

Platte  River  near— Continued. 

discharge 236 

gage  height* 236 

tie  Bighorn  River  at 

Crow  Agflu-y  Mont.: 

description Ill 

discharge Ill 

discharge,  monthly 113 

gage  heights 112 

rating  table 112 

tie  Grizzly  Creek  at— 

Hebron,  Colo. : 

description 176-177 

discharge.          177 

discharge,  monthly 178 

gage  heights 177 

rating  tables 178 

tie  Missouri  River  at— 

Altada,Mont.: 

description 120-121 

discharge 121 

discharge,  monthly 123 

gage  heights 122 

rating  table 122 

Camp  Crook,  8.  Dak.: 

description 123 

discharge 124 

discharge,  monthly 125 

gage  heights 124 

rating  table 125 

Medora.N.  Dak.: 

description 125-126 

discharge 126 

discharge,  monthly 128 

gage  heights 127 

rating  table 128 

Ittle  Missouri  River  basin- 
description  120 

ittle  Muddy  Raver  near— 

WilHston,  N.  Dak.: 

description 89 

discharge 89 

discharge,  monthly 91 

gag*  bright*         90 

fttinp  table 90 

'ttle  Sioux  Rivtfat— 

Hierokee,  Iowa: 

discharge 36 

lYtogston.  Mont. 

Yellowstone  River  at: 

description 92-93 

discharge 93 

discharge,  monthly 95 

gage  heights 94 

rating  table 94 

^n.Mont. 

Gallatin  River  at: 

description 18-19 

discharge 19 

discharge,  monthly 21 

gage  heights 20 

rating  table 20 

0*hard?  Mont. 

Sixteen  Mile  Creek  at: 

discharge 36 


Loup  River  at—  Page. 

Columbus,  Nebr.: 

description 240-241 

discharge 241 

discharge,  daily 243 

discharge,  monthly 243 

gage  heights 242 

M. 

Mclntyre  Creek  at— 
Gleneyre,  Colo.: 

description 214-215 

discharge 215 

discharge,  monthly 216 

gage  heights 215 

m  ting  table 216 

Madison   River    (including  Cherry  Creek) 
near— 
Norris,  Mont.: 

description 16 

discharge 17 

discharge,  monthly 18 

gage  heights 17 

rating  table 18 

Malta,  Mont. 
Milk  River  at: 

description 59-60 

discharge 60 

discharge,  monthly 61 

gage  heights 60 

rating  table 61 

Manhattan,  Kans. 
Blue  River  near: 

description 261-262 

discharge 262 

discharge,  monthly 264 

gage  heights 263 

rating  table 263 

Mannhaven,  N.  Dak. 
Missouri  River  at: 

discharge 36 

Marias  River  near- 
Shelby,  Mont.: 

description 48 

discharge 49 

discharge,  monthly 50 

gage  heights 49 

rating  table 50 

Marias  River  basin: 

description 48 

Marquette,  Wyo. 

Shoshone  River,  South  Fork,  at: 

description 115 

discharge 1 16 

discharge,  monthly 117 

gage  heights 1 16 

rating  table 117 

Matheson  canal  near- 
Chinook,  Mont.: 

description 72 

discharge 72 

discharge,  monthly 73 

gage  heights 73 

Medora,  N.  Dak. 

Little  Missouri  at: 

description 125-126 

discharge 126 
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Medora,  N.  Dak.— Continued.  Page. 

Little  Missouri  at— Continued. 

discharge,  monthly 128 

gage  heights 127 

rating  table 128 

Methods  of  computing  run-off 10-11 

of  measuring  stream  flow 6-10 

Michigan  Creek  near— 

Cowdrey,  Colo.: 

description 192 

discharge 193 

discharge,  monthly 194 

gage  heights 193 

rating  table 194 

Walden,  Colo.: 

description 190-191 

discharge 191 

discharge,  monthly 192 

gage  heights 191 

rating  table 191 

Milk  River  at- 

Chinook,  Mont.:  » 

discharge 86 

gage  heights 86 

Harlem,  Mont.: 

discharge 86 

gage  heights 86 

Havre,  Mont. : 

description 57 

discharge 57 

discharge,  monthly 59 

gagehelghts 58 

rating  table 58-59 

Hinsdale,  Mont.: 

discharge 86 

gage  heights 86 

Seepage  measurements 85 

Yantic,  Mont.: 

discharge 86 

gagehelghts 86 

Zurich,  Mont.: 

discharge 86 

gage  heights 86 

Milk  River,  North  Fork,  near- 
Chinook.  Mont. : 

description 61 

discharge 62 

discharge,  monthly 63 

gage  heights 62 

rating  table 63 

Milk  River,  South  Fork  near  - 

Browning,  Mont.: 

description 55 

discharge 55 

discharge,  monthly 56 

gage  heights 56 

Milk  River,  West  Fork  at— 

Chinook,  Mont.: 

description 

discharge 86 

gage  heights 86 

Milk  River  basin: 

description 54-55 

miscellaneous  measurements  in 86 

Milk  River  Valley- 
Private  canals  in: 

description 67 

discharge 67-84 


Miner's  Inch,  definition  of 

Minnesota,  S.  Dak. 
Red  water  Canal  at: 

description  

discharge.  

discharge,  daily 

discharge,  monthly 

gagehelghts 

Missouri  River  at  and  near— 
Bismarck,  N.  Dak. 

description.         

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Cascade,  Mont.: 

description 

discharge 

discharge,  monthly 

gagehelghts 

rating  table 

Great  Falls,  Mont.: 

description 

discharge 

water  used  by  Boston  ai 

Smelter 

Kansas  City,  Mo.: 

description 

rlischur^  

discharge.  Ji]>mthh 

u'lil-i   hr;uhi>.        

rating  table,.      

Mannhuvrn.  N  Dak  : 

discharge  

Washburn,  N.  Dafc. 

dt»*-H|»licu!.      

gage  heights 

Williatuiit  N.  Dak.: 

description 

discharge 

gage  heights 

Missouri  River  basin: 

description 

miscellaneous  measurements 
Mitchell,  Nebr. 

North  Platte  River  near: 

dr-scrl  ptf  on 

ili.Ht-hiirw  

discharge,  monthly 

gage  heights 

rating  table 

Moreau  River  at— 
Bixby,  S.  Dak.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

M ult i]>li'- [mint  method  of  mea 
charge,  description  o 
Musselshell  River  at— 
Shawmut,  Mont.: 

description 

discharge 

gage  heights. 
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^*"»  River  near— Continued.  Page. 

*W!Mrtine,  Nebr.— Continued. 

discharge 160 

discbarge,  daily 171 

discharge,  monthly 171 

Cage  heights 170 

»-*-*  River  basin: 

»^7niption 167-168 

^BveUaneous  measurements 173 

•_     Mont 

•wflison  River  (including  Cherry  Creek) 
near: 

description 16 

discharge 17 

discharge,  monthly 18 

gage  heights 17 

rating  tables 18 

fork  Milk  River.    See  Milk  River, 

North  Fork. 
S>latte,  Nebr. 

■>«th  Platte  River  at: 

description 207 

discharge 207 

discharge,  monthly 209 

gage  heights 208 

rating  table 208 

>-**th  Platte  River  at: 

discbarge 234 

i    3ft?latte  River  at  and  near— 

k^ova,  Wyo.: 

description 199-200 

discharge,  monthly 201 

gage  heights 200 

rating  table 201 

Bridgeport,  Nebr.: 

description 204 

discharge. 205 

discharge,  monthly 206 

gage  heights 205 

rating  table 206 

^owdrey,  Colo.: 

description 185-186 

discharge 186 

discharge,  monthly 187 

gage  heights 186 

rating  table 187 

Guernsey,  Wyo.: 

description 196-197 

discharge 197 

discharge,  monthly 199 

gage  heights 198 

rating  table 198-199 

Hebron.  Colo.: 

description 183 

discharge 184 

discharge,  monthly 18."> 

gage  heights 1S4 

rating  table \k> 

Mitchell,  Nebr.: 

description 202 

discharge 202 

discharge,  monthly 204 

gage  heights 202 

rating  table 202 

North  Platte,  Nebr.: 

description 207 

discharge 207 


North  Platte  River  at  and  near— Cont'd.      Page. 
North  Platte,  Nebr.— Continued. 

discharge,  monthly 209 

gage  heights 208 

rating  table 208 

Saratoga,  Wyo. : 

description 194 

discharge 195 

discharge,  monthly 196 

gage  heights 195 

rating  table 196 

North  Platte  basin: 

description 173-174 

North  Platte  River,  North  Fork,  at— 
Higho,  Colo.: 

description 181-182 

discharge 182 

discharge,  monthly 183 

gagcbelghta 182 

rating  table* 183 

North  Platte  River,  Roaring  Fork,  near- 
Hebron,  Colo.: 

description 178-179 

discharge 179 

discharge,  monthly 181 

gage  heights 180 

rating  table 180 

O. 

Osage  River  at— 
Ottawa,  Kans.: 

description 264-265 

discharge 265 

gage  heights 266 

Ottawa,  Kans. 
Osage  River  at: 

description 264-265 

discharge 265 

gage  heights 266 

P. 

Paradise  Valley  canal  near- 
Chinook,  Mont.: 

description 67-68 

discharge 68 

discharge,  monthly 69 

gage  heights 69 

Parallel  Creek  ditches  near- 
Harlem,  Mont.: 

description 83 

Piney  Creek  at— 
Kearney,  Wyo.: 

description 117-118 

discharge 118 

discharge,  monthly 120 

guge  heights 119 

rating  table 120 

Platte  River  near  - 
Columbus,  Nebr.: 

description 237 

discharge 238 

discharge,  monthly 239 

gage  heights 238 

rating  table 239 

Lexington,  Nebr. : 

description 235 
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Platte  River  near— Continued.  Page. 

Lexington,  Nebr.— Continued. 

discharge 235 

gageheights 235 

Platte  River  baaln: 

description 173,234-235 

Pryor  Creek  at— 
Huntley,  Moot.: 

description 103 

discharge 103 

discharge,  monthly 105 

gageheights 104 

rating  table 105 

R. 
Rapid  Creek  at— 

Rapid.  S.  Dak.: 

description 151 

discharge 152 

discharge,  monthly 153 

gageheights 152 

rating  table 153 

Rapid,  8.  Dak. 

Rapid  Creek  at: 

description 151 

discharge 152 

discharge,  monthly 153 

gageheights 152 

rating  table 153 

Spring  Creek  near : 

description 149 

discharge 149 

discharge,  monthly 151 

gage  heights 150 

rating  table 150 

Rating  curves,  methods  of  constructing 10-1 1 

Rating  tables,  methods  of  constructing 10. 11 

Red  Deer  Lake  near— 

Woodlakc.  Nebr. : 

description 172 

gage  heights 172 

Red  water  canal  at  - 

Minnesela.  S.  Dak.: 

description 163 

discbarge 164 

discharge,  daily 165 

discharge,  monthly 166 

gage  heights 164 

Red  water  Creek  at- 

Belle  Fourche,  S.  Dale- 
description  159 

discharge 160 

discharge,  monthly 161 

gage  heights 160 

rating  table 161 

Republican  River  at  and  near 

Bcnkelman.  Nebr.: 

description 247 

discharge 24X 

gage  heights. 24$ 

Bostwick.  Nebr.: 

description 244-245 

discharge 245 

discharge,  monthly 247 

gage  heights 245 

rating  table 246 

Junction.  Kans.: 

description 251-252 

discharge 252 


Republican  River  at  and  near— Cot 
Junction,  Kans.— Continued. 

discharge,  monthly 

gageheights 

rating  table 

Republican  River  basin: 

description 

Republican  River,  North  Fork,  at- 
Bvnkelowii,  Nebr, 

discharge .  

tte publican  River,  South  Fork,  at- 
Benketman,  Nsbc  : 

description 

discharge 

discharge,  monthly 

gageheights 

rating  table 

Reser  ditch  near- 
Chinook,  Mont.: 

description 

discharge 

I  discharge,  monthly 

gageheights 

|  Richardton,  N.  Dak. 
Heart  River  near: 

I  description 

!  discharge 

!  discharge,  monthly 

gageheights 

j  rating  table 

'  Roaring  Fork  River.    See   North 

River,  Roaring  Fork. 
;  Rock  Creek  at- 

Hinsdale,  Mont.: 

discharge 

gageheights 

Rock  Creek  canal  near— 
Hinsdale,  Mont.: 

description 

discharge 

discharge,  monthly 

gage  heights 

Rok  ta  ditch  near- 
Chinook.  Mont.: 

description 

Rules  for  computation 

Run-off,  office  methods  of  computii 
in  inches,  definition  of 

S. 
Salesville,  Mont. 

West  Gallatin  River  near: 

description 

discharge 

il  is  -bury*,  monthly 

i  gagi*  heights         

rating  table 

!  Sappington,  Mont. 

Jefferson  River  near: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Saratoga.  Wyo. 

North  Platte  River  at:. 

description 

discharge 

|  discharge,  monthly 
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Page 

toga,  Wyo.— Continued. 

tforth  Platte  River  at— Continued. 

gage  heights 196 

rating  table 196 

.t  City,  Kans. 

Bearer  River  (Ladder  Creek)  near: 

description. 256-257 

gage  heights 257 

)nd-foot,  definition  of 3 

p*f*  measurements: 

Ctrtbank  Creek,  Mont 85 

Milk  River,  Mont 85 

m,  S.  Dak. 

Grand  River  at: 

description 135-136 

discharge 136 

discharge,  monthly 137 

gage  heights 136 

rating  table 137 

unnut,  Mont. 

Musselshell  River  at: 

description  87 

discharge 88 

gageheights 88 

eibj,  Mont. 

Marias  River  near: 

description  48 

discharge 49 

discharge,  monthly 50 

gage  height* 49 

rating  table 60 

loshone  River  near- 
Cody,  Wyo.: 

description 113 

discbarge 114 

discharge,  monthly 116 

gage  heights 114 

xwhone  River,  South  Fork,  at— 

Marquette,  Wyo.: 

description 115 

discharge 1 16 

discharge,  monthly 117 

jtaEC!  heights.  116 

rating  table 117 

ingie-point  method  of  measuring  discharge, 

description  of 9 

*«e«i  Mile  Creek  at- 

Lombard,  Mont.: 


discharge 36 

Hope  method  of  measuring  discharge,  use 

and  value  of 6 

toith  River  at— 
Truly,  Mont.: 

description 36 

discharge 37 

gageheights 37 

iInoky  Hill  River  basin: 

description 254 

***y  Hill  River  at- 
Slliworth,  Kans.: 

description 255 

discharge 255  ] 

^heights  256 

*****  f'trk  Milk  River     See  Milk  River, 

South  Fork. 
^**  Fork  Republican  River.    See  Repub- 
lican River,  South  Fork. 


Page 
South  Fork  South  Platte  River.    See  South 

Platte  River,  South  Fork. 
South  Platte,  Colo. 

South  Platte  River  at: 

description 217-218 

discharge 219 

discharge,  monthly 220 

ga#e  height,*             219 

rating  table .       220 

South  Pktte  River  South  Fork,  at: 

description  220-221 

discharge 221 

discharge,  monthly 223 

jfiAfSO  heights              222 

rating  table 222 

South  Platte  River  at  and  near- 
Denver,  Colo.: 

description 223-224 

discharge 224 

discharge,  dally 226 

discharge,  monthly 226 

gage  heights 225 

Julesburg,  Colo.: 

description 229 

discharge 230 

discharge,  monthly 231 

gageheights 230 

rating  table 231 

Kersey,  Colo.: 

description 227 

discharge 227 

discharge,  monthly 229 

gage  heights 228 

rating  table 228 

Nortfi  I't.i  r  tr_  N.-Nr  : 

dewnptirm            234 

South  Flatti',  Colo. 

description.         217-218 

discharge 219 

discharge,  monthly 220 

gage  height*       219 

rating  table 220 

South  Platte  basin: 

description 216-217 

miscellaneous  measurements 234 

South  Platte  River,  South  Fork,  at 
South  Platte,  Colo.: 

description 220-221 

discharge 221 

discharge,  monthly 223 

gage  heights 222 

rating  table 222 

Spearfish  Creek  near  — 
Spearfish,  S.  Dak.: 

description 161-162 

discharge 162 

discharge,  monthly 163 

gage  heights 162 

rating  tables 163 

Spearfish,  S.  Dak. 

Spearfish  Creek  near: 

description 161-162 

discharge 162 

discharge,  monthly 163 

gage  heights 162 

rating  tables 163 
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Spring  Creek  near—  Page 
Rapid,  S.  Dak.: 

description 149 

discharge 149 

discharge,  monthly 151 

gage  heights 150 

rating  tables 150 

Stevenson,  N.  Dak. 

Cannon  Ball  River  at: 

description 134 

discharge 134 

gage  heights 135 

Stream  flow,  field  methods  of  measuring. . .  6-10 

Sun  River  at— 

Sun  River,  Mont.: 

description 42 

discharge 42 

discharge,  monthly 43 

gage  heights 43 

Sun  River  basin: 

description 37-38 

miscellaneous  measurements 45 

Sun  River,  Mont. 
Sun  River  at: 

description 42 

discharge 42 

discharge,  monthly 43 

gage  heights 43 

Sun  River,  North  Fork  near- 
Augusta,  Mont.: 

description 38 

discharge 38 

discharge,  monthly 40 

gage  heights 39 

rating  tables 39 

Sun  River,  Smitli  Fork  at— 
Augusta,  Mont.: 

description 40 

discharge 40 

discharge,  monthly 42 

gage  heights 41 

rating  tables 41 

T. 

Tables,  explanation  of 4 

Teton  River  near 
Belleview,  Mont.: 

description 52 

discharge 52 

gage  heights 53 

Choteau,  Mont.: 

description 53-54 

discharge 5-1 

gage  heights 54 

Thcrmopolis,  Wyo. 
Bighorn  River  at : 

descript  ion 10ft 

discharge 106 

discharge,  monthly 108 

gage  heights 107 

rating  table 107 

Truly,  Mont. 

Smith  River  at : 

description 3«> 

discharge 37 

gage  heights 37 


V.  Pa* 

Valentine,  Nebr. 

Niobrara  River  near: 

description lffi-MI 

discharge Ml 

"discharge,  daily 171 

discharge,  monthly 171 

gage  heights 171 

Velocity  method  of  measuring  discharge, 

description  it f        7-t 

Vertical-integration  method  of  measuring 

discharge*  description  of t 

Vertical- velocity  "Curve  method  of  measur- 
ing discharge,  description  of 8-t 

W. 

Walden,  Colo. 

Michigan  Creek  near: 

description 190-191 

discharge 191 

discbarge,  monthly 191 

gage  heights 191 

rating  table 191 

Washburn,  N.  Dak. 
Missouri  River  at: 

description 30 

gage  heights 30 

Weir  method  of  measuring  discharge,  re- 
quirements of 6-7 

West  Fork  ditch  near- 
Chinook,  Mont.: 

description 81 

discharge 81 

discharge,  monthly 82 

gage  heights 82 

West  (iallatin  River  near— 
Salesville,  Mont.: 

description 21 

discharge 22 

discharge,  monthly 24 

gage  heights 23 

rating  table 23 

White  River  at— 
Interior,  S.  Dak.: 

description 166 

discharge 167 

gage  heights 167 

Willlston,  N.  Dak. 

Little  Muddy  River  at: 

description W 

discharge 89 

discharge,  monthly 91 

gage  heights 90 

rating  table 90 

Missouri  River  near: 

description 28-29 

discharge 29 

gage  heights 29 

Willow  Creek  near— 
Aiigusta,  Mont.: 

description ••;#*„»»•  ;.**«-i  *3-M 

discharge- , . .,,*.»—.      41 

gfttfr  t 

Wint^r-Ander, 

Cbinook, 

di- 
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Woodlake,  Nebr.  Page. 

Red  Deer  Lake  near:. 

description 172 

gage  height* 172 

Y. 
YanUc,  Mont. 
Milk  River  at: 

discharge 8ft 

gage  heights 8ft 

Yellowstone  River  at  and  near- 
Billings,  Mont.: 

description 05 

discharge 9ft 

discharge,  monthly 97 

gage  heights 96 

rating  table 97 

Glendive.  Mont.: 

description 97-98 

discharge 98 

discharge,  monthly 100 

gage  height* 99 

MR  172—06 19 


Yellowstone  River  at  and  near— Cont'd.  Page. 

Glendive,  Mont.— Continue  d. 

rating  table 100 

Livingston,  Mont.: 

description 92-93 

discharge } 93 

discharge,  monthly 95 

gage  heights 94 

rating  table 94 

Yellowstone  River  basin: 

description 91-92 

Z. 
Zurich,  Mont. 

Harlem  Canal  near: 

description 74 

discharge 74 

discbarge,  monthly 75 

gage  heights 75 

Milk  River  at: 

discbarge 8ft 

gage  heights 8ft 


CLASSIFICATION  OF  THE  PUBLICATIONS  OF  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Water-Supply  Paper  No.  172.] 

The  publications  of  the  United  States  Geological  Survey  consist  of  (1)  Annual 
Report**,  (2)  Monographs,  (3)  Professional  Papers,  (4)  Bulletins,  (5)  Mineral 
Resource**,  (6)  Water-Supply  and  Irrigation  Papers,  (7)  Topographic  Atlas  of 
United  States — folios  and  separate  sheets  thereof,  (8)  Geologic  Atlas  of  United 
States — folios  thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 
tion; the  others  are  distributed  free.  A  circular  giving  complete  lists  may  be  had 
on  application. 

Most  of  the  above  publications  may  be  obtained  or  consulted  in  the  following 
ways: 

1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
may  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  A  certain  number  are  delivered  to  Senators  and  Representatives  in  Congress,  for 
distribution. 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
D.  C,  from  whom  they  may  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  where  they  may  be  con- 
sulted by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
subjects,  and  the  total  numl>er  issued  is  large.  They  have  therefore  been  da^itied 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
atic geology  and  paleontology;  D,  Petrography  and  mineralogy;  K,  Chemistry  and 
phyf?i«*s»;  F,  Geography;  (^Miscellaneous;  II,  Forestry;  I,  Irrigation;  J,  Water  stor- 
age; K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investiga- 
tions; N,  Water  power;  0,  Underground  waters;  P,  Hydrographic  progress  reports. 

Serif*  P. — The  hydrographic  progress  reports  contain  the  results  of  stream  measurements.  A 
report  is  issued  for  even' calendar  year,  containing  the  results  of  duta  collected  during  that  year. 
These  report*  were  first  published  as  a  part  of  the  Director's  annual  report  or  as  a  bulletin;  they  arc 
now  publish^!  as  water-supply  and  irrigation  papers.  The  following  is  a  li->t,  by  years,  of  the  publi- 
cation* containing  the  progrcm  reports  of  stream  measurements.  A  detailed  index  of  these  reports 
(1&S&-190S)  is  published  as  Water-Supply  Paper  No.  119. 
188*.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  181. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 
1896.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply  Papers  Nos.  15  and  16;  Nineteenth  Annual  Report,  Part  IV. 
189*.  Water-Supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Report.  Part  IV. 

1899.  Water-supply  Papers  Nos.  35,  36,  37,  38,  and  39;  Twenty-first  Annual  Report.  Part  IV. 

1900.  Water-Supply  Papers  Nos.  47, 48, 49, 50, 51,  and  52;  Twenty-second  Annual  Report,  Part  IV. 

1901.  East  Of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  75. 
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II  SERIES   LIST. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  and  88. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  and  85. 

1903.  Eust  of  Mississippi  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Mississippi  River,  Water-Supply  Papers  No*.  99  and  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers,  Nos.  124, 125,  126, 127, 128,  and  129. 
West  of  Mississippi  River,  Water-Supply  Papers  No*  130, 131, 132, 133,  134,  and  135. 

1905.  East  of  Mississippi  River,  Nos.  165, 166,  167.  168, 169, 170,  and  171. 
West  of  Mississippi  River,  Nos.  171,  1?2,  173,  174, 175, 176, 177,  and  178. 

The  Geological  Survey  and  the  Reclamation  Service  havesubofflces  in  different  parts  of  the  United 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  is  carried  on,  and 
where  data  may  be  obtained  on  application.    These  offices  are  located  as  follows : 

Boston,  Mass.,  6  Beacon  street;  Utica,  N.  Y.,  75  Arcade;  Atlanta,  Ga.,  409  Temple  court;  Austin, 
Tex.,  University  of  Texas;  Chicago,  111.,  876  Federal  Building;  Belle  Fourche,  S.  Dak.;  Cody,  Wyo,; 
Denver,  Colo.,  Chamber  of  Commerce  Building;  Salt  Lake,  Utah;  Los  Angeles,  Cal.,  1106  Union  Trust 
Building;  Phoenix,  Ariz.;  Carlsbad,  N.  Mex.;  El  Paso,  Tex.;  Billings,  Mont;  Huntley,  Mont.;  Haaen, 
New,  Boise,  Idaho;  North  Yakima.  Wash.;  Portland,  Oreg.,  351  Washington  street. 
Correspondence  should  be  addressed  to 

The  Director, 

United  States  Geological  Survey, 

Washington,  D.  C. 
August,  1906. 
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PART  IX. 


By  M.  C.  Hindkrlider,  J.  M.  Giles,  and  J.  C.  Hott. 


INTRODUCTION. 


ORGANIZATION  AND  SCOPE  OF  WORK. 

The  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  collection  of 
facts  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the  time  it 
niches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888,  when 
■a  instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific  appropriation 
lor  gaging  streams  was  made  by  the  act  of  August  18, 1894,  which  contained  an  item  of 
$12,500  "  for  gauging  the  streams  and  determining  the  water  supply  of  the  United  States, 
metaling  the  investigation  of  underground  currents  and  artesian  wells  in  the  arid  and  semi- 
arid  sections."      (28  Stat.  L.,  p.  398.) 

Since  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by  the  follow- 
ing table: 

Annual  appropriation  for  hydrographic  surveys  for  fiscal  years  eruliwj  June  .30,  1895  to  1906. 


MB $12,500 

1« 20,000 

W 50,000 

«» 50,000 

W» 50,000 

BOO 50,000 


1901 $100,000 

1902 100,000 

1903 200,000 

1904 200,000 

1905 200,000 

1906 200,000 


As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended,  and  at 
fe  same  time  it  has  been  more  thoroughly  systematized  by  the  adoption  of  standard 
methods  and  by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer 
ttdacorps  of  assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the  flow 
dthe  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  Information  is 
*ko  collected  concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power,  etc,, 
*fcch  may  be  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the  hydrog- 
*phy  of  every  important  river  basin  in  the  United  States,  and  is  of  direct  value  in  the  com- 
Hfercial  and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made,  gaging  sta- 
toa  are  established.  TTie  selection  of  a  site  for  a  gaging  station  and  the  length  of  time  it 
■  maintained  depend  largely  on  the  physical  features  and  the  needs  of  each  locality.  If 
«•  water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  information  concerning 
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the  minimum  flow;  if  water  is  tu  be  stored,  the  maximum  flow  receives  special  attentkn. 
In  all  sections  of  the  country  permanent  gaging  stations  are  maintained  for  general  stitifr 
tieal  purposes  to  show  the  conditions  existing  through  long  periods.  They  are  also  used  a 
primary  stations,  and  their  records,  in  connection  with  short  series  of  measurements,  ami 
as  bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring  tb 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  improved 
methods  have  been  introduced  by  which  the  accuracy  and  value  of  the  results  have  ben 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  jwr, 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  invaBp> 
tions  were  made.  The  "  Report  of  Progress  of  Stream  Measurements,"  which  contains  tb 
results  of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Pap«, 
Nos.  165-178,  as  follows: 

No.  16.').  Atlantic  coast  of  Now  Kn gland  drainage. 

No.  106.  Hudson,  Passaic,  Raritan,  and  Delaware  river  drainages. 

No.  167.  Susquehanna.  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  dntntys 

No.  16M.  Santec,  Savannah.  Ogeechee.  and  Altamaha  rivers  and  eastern  gulf  of  Mexico  drainages. 

No.  160.  Ohio  and  lower  eastern  Mississippi  river  drainages. 

No.  170.  Groat  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Ray  and  upper  eastern  and  western  Mississippi  Itiver  drainage*. 

No.  1?2.  Missouri  Uiver  drainage. 

No.  17.'*.  Mcramcc.  Arkansas,  lied,  and  lower  western  Mississippi  river  drainages. 

No.  174.  Western  Gulf  of  Mexico  mid  Rio  Grande  drainages. 

No.  17."i.  Colorado  River  drainage. 

No.  176.  The  Great  Basin  drainage. 

No.  177.  Tho  Great  Basin  and  Pacific  Ocean  drainages  in  California. 

No.  17K.  Columbia  River  and  Puget  Sound  drainages. 

These  pa]x>rs  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  the 
computations  based  on  the  observations,  and  such  other  information  as  may  have  a  direct 
(waring  on  tho  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of  the 
basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years,  the 
druinages  of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have 
been  again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progre* 
Report  lias  lxien  made  to  conform  to  this  arrangement,  each  part  containing  the  data 
for  one  or  more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  < 
been  redivided,  and  the  facts  have  Ixvn  arranged,  as  far  as  practicable,  geographically. 

List  of  drainage  hisins  in  the  United  States. 

KOKTUKKN  ATLANTIC   HKAINAOE  BASINS. 

St.  John.  '  Thames. 

St.  Cn»i\.  :  Ilousatonic. 
Penobscot.  Hudson. 

Kennebec.  Passaic. 

Androscoggin.  Uaritan. 

Presumpscot.  '   I>elnware. 

Saco.  i  Susquehanna. 

Merrimsu'.  '   Potomac. 
Connecticut.  Minor  Chesapeake  Bay. 

Illackstonc.  ,  Minor  northern  Atlantic. 


James. 

Chowan. 

Koanoke. 

Tar. 

Neuse. 

Cape  Fear. 


SOUTHERN  ATLANTIC  I>KAlNAOE   HASIKH. 

Great  Pedi-e  (Yadkin). 

Santec. 

Savannah. 

Ogeechee. 

Altainaha. 

Minor  southern  Atlantic. 
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EASTERN  GULF  OF  MEXICO  DRAINAGE  BASINS. 


ola. 


Pearl. 

Minor  eastern  Gulf  of  Mexico. 


EASTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS.    ' 

fern  Mississippi.  I   Upper  eastern  Mississippi. 


ST.  LAWRENCE  RIVER  DRAINAGE  BASINS. 


prior, 
ligan. 
on. 
7lair. 


stern  Mississippi. 


(of  Texas). 


Mountains, 
t. 


Pacific, 
•iflco  Bay. 
Pacific. 


Niagara  River. 

Lake  Ontario. 

Lake  Champlain  (Richelieu  River). 

Minor  St.  Lawrence. 


WESTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 

Lower  western  Mississippi. 

Arkansas. 

Red. 

WESTERN  GULF  OF  MEXICO  DRAINAGE  BASINS. 

Guadelupe. 

San  Antonio. 

Nueces. 

Rio  Grande. 

Minor  western  Gulf  of  Mexico. 

COLORADO  RIVER  DRAINAGE  BASIN. 
THE  GREAT  BASIN. 


Sierra  Nevada. 

Minor  streams  in  Great  Basin. 


PACIFIC  COAST  DRAINAGE   BA8INS. 

Columbia. 
Puget  Sound. 


HUDSON  BAY  DRAINAGE  BASINS. 


DEFINITIONS. 

>lume  of  water  flowing  in  a  stream — the  " run-off "  or  " discharge" — is  expressed 
s  terms,  each  of  which  has  become  associated  with  a  certain  class  of  work.  These 
iv  be  divided  into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
ons  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile;  and  (2) 
ich  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches  and  acre- 
ley  may  be  defined  as  follows: 

id-foot1'  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  discharge 
flowing  in  a  stream  1  foot  wide  and  1  foot  deep  at  a  rate  of  1  foot  per  second, 
►rally  used  as  a  fundamental  unit  from  which  others  are  computed, 
ns  per  minute"  is  generally  used  in  connection  with  pumping  and  city  water 

Diner's  inch"  is  the  rate  of  discharge  of  water  passing  through  an  orifice  1  inch 
nder  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and 
;  throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used. 
>tates  the  California  miner's  inch  is  used,  whichis  the  fiftieth  part  of  a  second-foot, 
id-feet  per  square  mile"  is  applied  to  the  average  number  of  cubic  feet  oi  water 
«r  second  from  each  square  mile  of  area  drained,  on  the  assurnntion  ^at  the 
distributed  uniformly  both  as  regards  time  and  area. 
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"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would  be  covered  if  all  the 
water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on  the 
surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in 
depth  in  inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  coyw 
an  acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  irri- 
gation work.  There  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot 
One  second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approxi- 
mately 2  acre-feet. 

EXPLANATION  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  on  all  the  facte 
obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give,  as  far  as  pos- 
sible, a  complete  history  of  all  the  changes  since  the  establishment  of  the  station  that 
would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage  height,  the 
area  of  cross  section,  the  mean  velocity,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  rfrer 
as  found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in 
the  table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage. 
At  most  Stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  river 
as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge,  the  column  headed  "Maximum"  gives  the    , 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest,  and  it  is  the  flow  as  given    j 
in  the  rating  table  for  that  mean  gage  height.     As  the  gage  height  is  the  mean  for  the  daji     ' 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding  <hV 
charge  larger  than  given  in  this  column.    Likewise  in  the  column  of  "Minimum"  the  quan- 
tity given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest.    The  col- 
umn headed  "Mean"  is  the  average  flow  for  each  second  during  the  month.    On  this  art 
based  the  computations  for  the  three  remaining  columns,  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  nike 
have  been  used: 

Fundamental  rule*  for  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  is  imperative 

2.  All  items  of  computation  should  be  expressed  by  at  least  two  and  not  more  than  four  significant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  per  cent  of  error 
is  five  times  the  average  per  cent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  the 
last  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  bo  rejected  is  less  than  5,  drop  It  without  changing  the  precedinf 
figure.    Example:  1,827.4  becomes  1,827. 

(b)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and  increase  the  preceding 
figure  by  I.     Example:  1 .827.0  becomes  1,828. 

(c)  When  Die.  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  even  figure,  drop  the&. 
Example:  1 .828.5  becomes  1.828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd  figure,  drop  the 5 
and  increase  the  preceding  figure  by  1.    Example:  l,827.o  becomes  1,828, 
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Special  rule*  for  computation. 

Bating  tables  are  to  be  constructed  as  close  as  the  data  on  which  they  are  based  will  warrant.    No 
mala  are  to  be  used  when  the  discharge  is  over  50  second-feet. 
Daily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 
.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100  second- 
L  Between  100  and  10,000  second-feet,  the  last  figure  in  the  monthly  mean  shall  be  a  significant  flg- 
i  This  also  applies  to  the  yearly  mean. 

L  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall  be  carried  out  to 
tout  three  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is  pre- 
fed  by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant  figures, 
ample:  1.25;  0.125;  0.012;  0.0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed 
time  significant  figures  and  at  least  two  decimal  places. 

CONVENIENT  EQUIVAI*ENTS. 

1  sxondrfoot  equals  50  California  miner's  inches. 
1  second-foot  equals  38.4  Colorado  npner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per  minute;  equals 
s%272  gallons  for  one  day. 

1  seeond-foot  equals  6.23  British  imperial  gallons  per  second, 
lseeond-foot  for  one  year  covers  one  square  mile  1.131  feet  deep,  13.572  inches  deep. 
1  second-foot  for  one  year  equals  0.000214  cubic  mile;  equals  31,536,000  cubic  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  falling  10  feet  equals  1.136  horsepower. 
100 California  miner's  Inches  equal  15  United  States  gallons  per  second. 
MO  California  miner's  inches  equal  77  Colorado  miner's  inches. 
100  California  miner's  inches  for  one  day  equal  4  acre-feet. 
MO  Colorado  miner's  inches  equal  2.60  second-feet. 
MO  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 
MO  Colorado  miner's  inches  equal  130  California  miner's  inches. 
MO  Colorado  miner's  inches  for  one  day  equal  5.2  acre-feet. 
MO  United  States  gallons  per  minute  equal  0.223  second-foot. 
MO  United  States  gallons  per  minute  for  one  day  equal  0.44  acre-feet. 
1,000,000  United  States  gallons  per  day  equal  1.55  second-feet. 
1,000,000  United  States  gallons  equal  3.07  acre-feet. 
UttMJOO  cubic  feet  equal  22.95  acre-feet. 
1  sere-foot  equals  325,850  gallons, 
linen  deep  on  1  square  mile  equals  2,323,200  cubic  feet, 
linch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 
1  inch  equals  2.54  centimeters. 
1  foot  equals  0.3048  meter. 
1  yard  equals  0.9144  meter. 
1  mile  equals  1.50935  kilometers. 

1  mile  equals  1,760  yards;  equals  5,280  feet;  equals  63,360  inches. 
1  square  yard  equals  0.836  square  meter. 
1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet;  equals  4,840  square  yards. 
1  acre  equals  209  feet  square,  nearly. 
1  square  mile  equals  259  hectares. 
1  square  mile  equals  2.50  square  kilometers. 
1  cubic  foot  equals  0.0283  cubic  meter. 
I  cubic  foot  equals  7.48  gallons;  equals  0.804  bushel. 
I  cubic  foot  of  water  weighs  62.5  pounds. 
I  cubic  yard  equals  0.7646  cubic  meter. 
t  cubic  mile  equals  147,198,000,000  cubic  feet. 
■  cubic  mile  equals  4,667  second-feet  for  one  year. 

•  gallon  equals  3.7854  liters. 

•  gallon  equals  8.36  pounds  of  water. 

L  gallon  equals  231  cubic  inches  (liquid  measure). 

I  pound  equals  0.4536  kilogram. 

I  avoirdupois  pound  equals  7,000  grains. 

I  troy  pound  equals  5,760  grams. 

I  meter  equals  39.37  inches.    Log.  1.5951654. 

I  meter  equals  3.280833  feet.    Log.  0.5159842. 

1  meter  equals  1X93611  yards.    Log.  0.0388629. 

I  kilometer  equals  3,281  feet;  equals  five-eighths  mile,  nearly. 
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1  square  motor  equals  10.764  square  feet;  equals  1.196  square  yards. 
1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35.314  cubic  feet;  equals  1.308  cubic  yards. 
1  liter  equals  1.0567  quarts. 
1  gram  equals  15.43  grains. 
1  kilogram  equals  2.2046  pounds. 
1  tonneau  equals  2,204.6  pounds. 
1  foot  per  second  equals  1.097  kilometers  per  hour. 
1  foot  per  second  equals  0.68  mile  per  hour. 
1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  1  kilogram  per 
square  centimeter. 
Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 
1  horsepower  equals  550  foot-pounds  per  second. 
1  horsepower  equals  76  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 
1  horsepower  equals  1  second-foot  falling  8.8  feet. 
1J  horsepowers  equals  about  1  kilowatt. 

To  calculate  waterpower  quickly:  Sec.-ft.  x  fall  in  feet  —  Net  horsepower  on  water  wheel,  realizing 

11 
80  per  cent  of  the  theoretical  power. 

Quick  formula  for  •omputlng  discharge  over  weirs:    Cubic   feet  per   minute  equals  0.4025  /»'*•; 
I  length  of  weir  in  inches:  h  -  head  in  inches  flowing  over  weir,  measured  from  surface  of  atill  water. 
To  change  miles  to  inches  on  map: 

Scale  1  :  125,000, 1  mile -0.50688  inch. 

Scale  1  :   90,000, 1  mile-0.70400  inch. 

Scale  1  :   62,500,  1  mile- 1.01376  inches. 

Scale  1  :    45,000.  1  mile- 1.40800  inches. 

FIELD  METHODS  OF  MEASURING  STREAM  FIX>W. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication  are  given 
in  detail  in  Water-Supply  Papers  No.  94  (Hydrographic  Manual,  U.  S.  Geol.  Surrey)  and 
No.  95  (Accuracy  of  Stream  Measurements).  In  order  that  those  who  use  this  report 
may  readily  become  acquainted  with  the  general  methods  employed,  the  following  brief 
description  is  given. 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three  classes:  (1) 
Those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extreme  low  or 
high  water:  (.3)  those  with  constantly  shifting  beds.  In  estimating  the  daily  flow  special 
methods  are  necessary  for  each  class.  The  data  on  which  these  estimates  are  based  and  the 
methods  of  collecting  them  are,  however,  in  general  the  same. 

Then4  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams:  (1) 
By  measurements  of  slope  and  cross  section  and  the  use  of  Chezy's  and  Kutter's  formulas; 
(2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  current  and  the  area  of     '- 
the  cross  section.     The  method  chosen  for  any  case  depends  on  the  local  physical  conditions,     1 
the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time  that  the  record 
is  to  be  continued. 

Slojte  method. — Much  information  has  been  collected  relative  to  the  coefficients  to  be  used 
in  the  Chezv  formula,  v—c^/Hs.  This  has  l>ecn  utilized  by  Kutter,  both  in  developing  h* 
formula  for  c  and  i  l  determining  the  values  of  the  coefficient  n  which  appears  therein.  "H* 
results  obtained  by  the  slope  method  are  in  general  only  roughly  approximate,  owing  to  the 
difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  for  n  to  be  used  IB 
Kutter's  formula.  The  most  common  use  of  this  method  is  in  estimating  the  flood  dis- 
charge of  a  stream  when  the  only  (lata  available  are  the  cross  section,  the  slope  as  shown 
by  marks  along  the  bank,  and  a  knowledge  of  the  general  conditions. 

Wtir  ;m/W.--Whcn  funds  are  available  and  the  conditions  are  such  that  sharp-crested 
weirs  can  l>e  erected,  these  offer  the  l>est  facilities  for  determining  flow.  If  dams  are  suit" 
ably  situated  and  constructed  they  may  l>e  utilized  for  obtaining  reliable  estimates  of  flow. 
The  conditions  necessary  to  insure  good  results  may  be  divided  into  two  classes — (1)  those 
relating  to  the  physical  characteristics  of  the  dam  itself,  and  (2)  those  relating  to  the  diver* 
sion  and  use  of  water  around  and  through  the  dam. 
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<  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that  back- 
will  not  interfere  with  free  fall  over  it;  (b)  absence  of  leaks  of  appreciable  magnitude; 
pography  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages;  (d)  level 
,  which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice ;  (e)  crests  of  a 
for  which  the  coefficients  to  be  used  in  Q=c  b  A%  or  some  similar  standard  weir  for- 
,  are  known  (See  Water-Supply  Paper  No.  150) ;  (f)  either  no  flash  boards  or  exceptional 
in  reducing  leaking  through  them  and  in  recording  their  condition. 
?ferably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Generally, 
•ver,  the  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  water 
ng  past  it  is  diverted  for  such  uses.  This  water  is  measured  and  added  to  that  passing 
the  dam.  To  insure  accuracy  in  such  estimates  the  amount  of  water  diverted  should  be 
>nably  constant.  Furthermore,  it  should  be  so  diverted  that  it  can  be  measured, 
:r  by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are  of  standard 
e,  or  which  have  been  rated  as  meters  under  working  conditions  and  so  installed  that 
gate  openings,  the  heads  under  which  they  work,  and  their  angular  velocities  may  be 
irately  observed. 

he  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the 
nates  of  flow  will  not  involve,  for  a  critical  stage  of  considerable  duration,  the  use  of  a 
i,  on  a  broad-crested  dam,  of  less  than  6  inches.    Moreover,  when  all  other  conditions 


Fio.  1.— Cable  station,  showing  section  of  river,  car,  gage,  etc. 

good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable 
dts  are  to  be  obtained. 

.  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
nigh  the  periods  of  ice  and  floods,  and  the  disadvantages  of  uncertainty  of  coefficient  to' 
Bed  in  the  weir  formula  and  of  complications  in  the  diversion  and  use  of  the  water. 
docity  method. — The  determination  of  the  quantity  of  water  flowing  past  a  certain  sec- 
of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity  is  the 
hict  of  two  factors — the  mean  velocity  and  the  area  of  the  crass  section.  The  mean 
city  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed,  and  the  channel 
fitions  at,  above,  and  below  the  gaging  section.  The  area  depends  on  the  contour  of 
bed  and  the  fluctuations  of  the  surface.  The  two  principal  ways  of  measuring  the 
city  of  a  stream  are  by  floats  and  current  meters. 

reat  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining  dis- 
ge  by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree  of 
racy.  Their  essential  requirements  are  practically  the  same  whether  the  velocity  is 
nnined  by  meters  or  floats.  They  are  located,  as  far  as  possible,  where  the  channel  is 
^ht  both  above  and  below  the  gaging  section;  where  there  are  no  cross  currents,  back- 
er, or  boils;  where  the  bed  of  the  stream  is  reasonably  free  from  largo  projections  of  a 
aanent  character,  and  where  the  banks  are  high  and  subject  to  overflow  only  at  ^°°" 
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stages.  The  station  must  l>o  so  far  removed  from  the  effects  of  tributary  streams  and 
dams  or  other  artificial  obstructions  that  the  gage  height  shall  be  an  index  of  the  dischaip. 

Certain  permanent  or  semipermanent  structures,  usually  referred  to  as  " equipment,"  are 
generally  pertinent  to  a  gaging  station.  These  are  a  gage  for  determining  the  fluctuations 
of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred,  permanent 
marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and,  where  the  ear- 
rent  is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in  positk*iB 
the  water.  As  a  rule,  the  stations  are  located  at  bridges  if  the  channnel  conditions  are  atf- 
isf actory ,  as  from  them  the  observations  can  more  readily  be  made  and  the  cost  of  the  equip- 
ment is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfactory 
surface  floats,  as  it  is  affected  but  little  by  wind.  In  case  of  flood  measurements,  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  debris.  In  ca# 
of  all  surface-float  measurements  coefficients  must  be  used  to  reduce  the  observed  velocity 
to  the  mean  velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly 
the  mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  condi- 
tions are  good,  as  in  canals. 

In  measuring  velocity  by  a  float  observation  is  made  of  the  time  taken  by  the  float  topis 
over  the  ''run"  -a  selected  stretch  of  river  from  50  to  200  feet  long.  In  each  dischaip 
measurement  a  large  number  of  velocity  determinations  are  made  at  different  points  tcros 
the  stream,  and  from  these  observations  the  meau  velocity  for  the  whole  section  is  deter- 
mined.  This  may  l>c  done  by  plotting  the  mean  positions  of  the  floats  as  indicated  by  tie 
distances  from  the  bank  as  ordinate*  and  the  corresponding  times  as  abscissas.  A  cuirr 
through  these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the 
mean  time  for  the  whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  curve  and 
its  axis  by  the  width.  The  length  of  the  run  divided  by  the  mean  time  gives  the  meal 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of  the  roi 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type  so  constructed 
that  the  impact  of  flowing  water  causes  it  to  revolve  and  a  device  for  recording  or  indicating 
the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water  and  Um 
revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing  th* 
meter  through  still  water  for  a  given  distance  at  different  speeds  and  noting  the  number  a 
revolutions  for  each  mn.  From  these  data  a  rating  table  is  prepared  which  gives  tb« 
velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be  classed  it 
two  general  types  --those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Price,  anc 
those  having  a  screw-propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  fa 
use  under  some  special  condition.  In  the  cose  of  the  small  Price  meter,  which  has  been  largelj 
developed  and  extensively  used  by  the  United  States  Geological  Survey,  an  attempt  bat 
been  made  to  get  an  instrument  which  could  be  used  under  practically  all  conditions. 

Current-meter  measurements  may  Ik*  made  from  a  bridge,  cable,  boat,  or  by  wading,  anc 
gaging  stations  may  be  classified  in  accordance  with  such  use.  Fig.  1  allows  a  typical  cabk 
station. 

In  making  the  measurement  an  arbitrary  numlier  of  points  are  laid  off  on  a  line  perpen 
dieular  to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  ar 
observed  are  known  as  measuring  points,  and  are  usually  fixed  at  regular  intervals,  varyin 
from  2  to  20  feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendicula) 
dropped  from  the  measuring  points  divide  the  gaging  section  into  strips.  For  each  strip* 
pair  of  strips  the  mean  velocity,  area,  and  discharge  arc  determined  independently,  so  tb 
conditions  existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  < 
not  apply. 
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Tnree  classes  of  methods  of  measuring  velocity  with  current  meters  are  in  general  use — 
multiple  point,  single  point,  and  integration. 

Ine  three  principal  multiple-point  methods  in  general  use  are  the  vertical  velocity-curve, 
0l2 and  0.8  depth,  and  top,  bottom,  and  mid  depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  made  in  each 
vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these  velocities 
as  abscissas  and  their  depths  as  ordinates  and  drawing  a  smooth  curve  among  the  resulting 
points  the  vertical  velocity-curve  is  developed.  This  curve  shows  graphically  the  magni- 
tude and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The  mean 
▼riocity  in  the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity  curve 
and  its  axis  by  the  depth.  On  account  of  the  length  of  time  required  to  make  a  complete 
measurement  by  this  method,  its  use  is  limited  to  the  determination  of  coefficients  for  pur- 
poses of  comparison  and  to  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
depth,  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity  for 
that  vertical.  Assuming  that  the  vertical-velocity  curve  is  a  common  parabola  with  hori- 
lontal  axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth  will  give  (closely)  the 
mean  velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of  conditions  show 
that  this  second  multiple-point  method  gives  the  mean  velocity  very  closely  for  open-water 
conditions  where  the  depth  is  over  5  feet  and  the  bed  comparatively  smooth,  and  moreover 
the  indications  are  that  it  will  hold  nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid  depth  at  0.5  foot  below  the 
surface  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
by  6  the  sum  of  the  top  velocity,  4  times  the  mid-depth  velocity,  and  the  bottom  velocity, 
fliis  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread 
of  mean  velocity  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean 
velocity  has  been  determined. 

Extensive  experiments  by  vertical  velocity  curves  show  that  the  thread  of  mean  velocity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of 
mean  velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority 
of  the  measurements.  A  large  number  of  vertical  velocity-curve  measurements  taken  on 
many  streams  and  under  varying  conditions  show  that  the  average  coefficient  for  reducing 
the  velocity  obtained  is  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually  1 
foot  below,  or  low  enough  to  be  out  of  the  effect  of  the  wind  or  other  disturbing  influences. 
TTiis  is  known  as  the  "subsurface"  method.  The  coefficient  for  reducing  the  velocity  taken 
at  the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95,  depending  on  the  stage, 
Velocity,  and  channel  conditions.  The  higher  the  stage  the  larger  the  coefficient.  This 
method  is  specially  adapted  for  flood  measurements  or  when  the  velocity  is  so  great  that  the 
meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow  uniform  speed 
from  the  surface  to  the  bottom  and  back  again  to  the  surface  and  noting  the  number  of  revo- 
lutions and  the  time  taken  in  the  operation.  This  method  has  the  advantage  that  the 
velocity  at  each  point  of  the  vertical  is  measured  twice.  It  is  well  adapted  for  measure- 
ments under  ice  and  as  a  check  on  the  point  methods. 

Tne  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge  of 
a  stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the  genoraV 
contour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.    The  soundings  ivt^ 
usually  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement,  either  \yy 
using  the  meter  and  cable  or  by  a  special  sounding  line  or  rod.     For  streams  with  pcrmaiio  w^ 
beds  standard  cross-sections  are  usually  taken  during  low  water.     These  section**  s^1^*5    t,^> 
check  the  soundings  which  are  taken  at  the  time  of  the  measurements,  and  froU*  t^icm  1XT^^ 
change  which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected.     r^x&^    «^^e 
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also  of  value  in  obtaining  the  area  for  use  in  computations  of  high-water  measurements,  u 
accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  velocities  and  depths  tt 
various  points  of  measurement  the  measuring  section  is  divided  into  elementary  strips,  as 
shown  in  fig.  1 ,  and  the  mean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the  sums  of  those  for 
the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  total  discharge  by  the 
total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diversity  and 
instability  of  conditions  during  the  winter  period  and  also  to  lack  of  definite  information  in 
regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to  make  fre- 
quent discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity-cune 
method  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  height  to  the 
surface  of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and  character  of  the  ice, 
etc.  From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  construct- 
ing a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  but  co> 
sidering  in  addition  to  gage  heights  and  discharge  varying  thickness  of  ice.  Such  data  u 
are  available  in  regard  to  this  subject  are  published  in  Water  Supply  paper  No.  146,  psgei 
141-148. 
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Fig.  2 -Rating,  a  roil,  and  mean-velocity  curves  for  South  Fork  of  Skykomlsh  River  near  Index,  WM& 

OFFICE  MKTIIODS  OF  COMPUTING  RUN-OFF. 

There  arc  two  principal  methods  of  estimating  run-ofr,  depending  on  whether  or  notths 
Iwd  of  the  stream  is  permanent. 

For  stations  of  streams  with  permanent  l>cds  the  first  step  in  computing  the  run-off  is  tb* 
construction  of  a  rating  table,  which  shows  the  discharge  corresponding  to  any  stage  of  th* 
stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
water  flowing.  The  const  met  ion  of  the  rating  table  depends  on  the  method  used  in  me*^ 
uniing  flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some  standard  weir  formula* 
The  coefficients  to  l>c  used  in  its  application  depend  on  the  type  of  dam  and  other  conditio*** 
near  its  crest.  After  inserting  in  the  weir  formula  the  measured  length  of  crest  and  assum^* 
coefficient  the  discharge  is  computed  for  various  heads  and  the  rating  table  constructed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  are  ibe 
results  of  the  discharge  measurements,  wliich  include  the  record  of  stage  of  the  river  at  th^ 
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?  of  measurement,  the  area  of  the  cross-section,  the  mean  velocity  of  the  current,  and  the 
ntity  of  water  flowing.  A  thorough  knowledge  of  the  conditions  at  and  in  the  vicinity 
he  station  is  also  necessary. 

[he  construction  of  the  rating  table  depends  on  the  following  laws  of  flow  for  open  per- 
cent channels:  (1)  The  discharge  will  remain  constant  so  long  as  conditions  at  or  near 
»  gaging  station  remain  constant.  (2)  The  discharge  will  be  the  same  whenever  the 
earn  is  at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the  stream  be 
glected.  (3)  The  discharge  is  a  function  of  and  increases  gradually  with  the  stage. 
Hie  plotting  of  results  of  the  various  discharge  measurements,  using  gage  heights  as  ordi- 
tee,  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves  which  show  the 
charge,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the  development 
these  curves  there  should  be,  therefore,  a  sufficient  number  of  discharge  measurements  to 
rer  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating  curve  with  its  cor- 
pooding  mean-velocity  and  area  curves. 

is  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any  change 
either  factor  will  produce  a  corresponding  change  in  the  discharge.  Their  curves  are 
refore  constructed  in  order  to  study  each  independently  of  the  other, 
["he  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
its  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight  line 
ess  the  banks  of  the  stream  are  overhanging. 

?he  form  of  the  mean- velocity  curve  depends  chiefly  on  the  surface  slope,  the  roughness 
he  bed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  is  the  principal  factor. 
accordance  with  the  relative  changes  of  these  factors  the  curve  may  be  either  a  straight 
♦,  convex,  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a  careful 
dy  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity  curve  will 
e  can  be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to  stages  beyond 
limits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the  area  curve  in 
iting  errors  in  discharge  measurements  and  in  constructing  the  rating  table, 
lie  discharge  curve  is  defined  primarily  by  the  measurements  of  discharge,  which  are 
died  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
isurement.  The  curve  may,  however,  best  be  located  between  and  beyond  the  measure- 
cits  by  means  of  curves  of  area  and  mean  velocity.  The  discharge  curve  under  normal 
ditions  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form, 
n  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  on  the  gage 
iken  from  the  curve.  The  differences  between  successive  discharges  are  then  taken  and 
listed  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 
Tie  determination  of  daily  discharge  of  streams  with  changeable  beds  is  a  difficult  prob- 
.  In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on  streams  of 
i  class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  stations  frequent 
harge  measurements  must  be  made  if  the  estimates  are  to  be  other  than  rough  approxi- 
tions.  For  stations  with  beds  which  shift  slowly  or  are  materially  changed  only  during 
ds,  rating  tables  can  be  prepared  for  periods  between  such  changes,  and  satisfactory 
llts  obtained  with  a  limited  number  of  measurements,  provided  that  some  of  them  nre 
en  soon  after  the  change  occurs.  For  streams  with  continually  shifting  beds,  such  as  the 
[>rado  and  Rio  Grande,  discharge  measurements  should  1h»  made  every  two  or  three  days, 
1  the  discharges  for  intervening  days  obtained  either  by  interpolation  modified  by  gag*- 
jht  or  by  Professor  Stout's  method,  which  has  been  described  in  full  in  the  Nineteenth 
mal  Report  of  the  United  States  Geological  Survey,  Part  IV,  page  323,  and  in  Engineer- 
News  of  April  21, 1904.  This  method,  or  a  graphical  application  of  it,  is  also  much  used 
sti mating  flow  at  stations  where  the  bed  shifts  but  slowly. 
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Meeker.  Acknowledgements  are  due  the  Denver  and  Rio  Grand*,  Colorado  and  Southern,  Burl 
and  Missouri  River,  Union  Pacific,  Rio  Grande  Southern,  and  Atchison,  Topeka  and  Santa  For 
for  free  transportation  over  their  lines. 

Kansas.— District  hydrographer,  M.  C.  Hinderlider,  resident  hydrographer,  W,  Q,  Rusaell 
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graphers  and  for  assistance  in  securing  records  of  flow  on  Mora  River  acknowledgments  are  due  B.C. 
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Grande  and  the  Atchison.  Topeka,  and  Santa  Fe  railroads. 
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furnished  Mr.  Patterson. 
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MERAMEC  RIVER  DRAINAGE  BASIN. 


DESCRIPTION  OF  BASIN. 

Meramec  River  rises  in  Dent  County,  Mo.,  flows  northeast ,  and  entera  the  Mississippi  near 
St.  Louis.  This  river  drains  a  nigged,  hilly,  and  comparatively  thinly  populated  country, 
There  are,  however,  numerous  good  sites  for  dams,  and  the  United  States  Geological  Survey 
is  studying  the  river  in  connection  with  the  possible  water-power  developments  and  for  ill 
possible  use  as  a  future  water  supply  for  the  city  of  SL  Louis. 

The  total  drainage  area  of  Meramec  River  is  3,0 1 9  square  miles;  at  Eureka  it  is '3,49? 
square  miles.  The  drainage  area  above  Dry  Fork  is  3J0  square  miles,  and  that  of  Dry  Fork 
is  3f>0  square  miles. 


a  Office  of  the  district  hydrographer  for  Arkansas,  Texas,  and  Jjouiaians,  Austin,  Tex. 
b  Office  of  district  hydrographer  for  Colorado   Kansas.  Nebraska,  tUgJiH^titw  Mexico, 
line.  ChamlM-r  of  Commerce  Building,  Denver.  Colo.  ^^fc|^^^^^^ 


mini. 
c  District  hydrographer  for  Missouri  during  11M6,  A.  II.  Norton 
*  District  hydrographer  for  southern  and  eastern  New  Me: 

Indian  Territory,  J.  M.  Giles,  Carlsbad,  N.  Mex. 


and  Wj*- 


MERAMEC    RIVER   DRAINAGE    BASIN. 
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MERAMEC  RIVER  NEAR  MERAMEC,  MO. 

[his  station  was  established  February  28,  1903,  by  I.  W.  McConnell.  It  is  located 
jat  600  feet  below  the  mouth  of  Spring  Branch  and  about  1  mile  from  the  post  road 
tween  Meramec  and  St.  James,  Mo.  The  nearest  railroad  station  is  St.  James,  7  miles 
tthwest  of  the  gaging  station.  The  drainage  area  at  this  station  is  340  square  miles. 
The  channel  is  straight  for  about  300  feet  above  the  station  and  for  2,000  feet  below, 
le  current  velocity  is  sufficient  for  accurate  measurement  except  at  low  stages,  when  it 
comes  sluggish.  Both  banks  are  low,  and  at  high  water  the  river  spreads  over  wide  flats, 
le  bed  of  the  stream  is  shifting. 

Discharge  measurements  are  made  by  means  of  a  cable,  boat,  and  tagged  wire.  The 
itial  point  for  soundings  has  been  taken  at  the  tree  to  which  the  cable  is  attached  on 
e  left  bank.  At  low  stages  measurements  are  obtained  by  wading  the  river  about  200 
et  above  the  mouth  of  Meramec  Spring  and  adding  to  this  discharge'  the  flow  of  Meramec 
wring. 

The  gage  is  a  staff  driven  into  the  bed  of  the  river  and  nailed  at  the  top  to  a  leaning 
«e.  During  1905  the  gage  was  read  by  C.  C.  Small  wood.  The  bench  mark  is  a  point 
a  »  bowlder  on  the  left  bank  at  the  foot  of  the  cliff  near  the  mouth  of  Spring  Branch; 
levation,  10.44  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
f  the  United  States  Geological  Survey: 

Description:  99,  p  233;  131,  p  118. 
Discharge:  99,  p  234;  131,  p  119. 
Discharge,  monthly:  99,  p  235. 
Gige  height*:  99,  p  234;  131,  p  119. 
Kiting  tables:  99,  p  235. 

Discharge  measurements  of  Meramec  River  near  Meramec,  Mo.y  in  1905. 
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Drily  0»0*  height,  tn/*#,  qfMemmw  River  nw  Merarne^  Mo. ,  for  1905. 
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ME  RAM  EC  It  I  YE  U  NEAR  EUREKA,  MO. 

This  station  was  established  August  26,  1903,  by  F.  W.  Hanna.  It  is  located  at  the 
highway  bridge  on  the  road  between  Crescent  and  Eureka,  Mo.,  about  1)  miles  from 
Eureka,  2  miles  below  the  mouth  of  Big  River,  and  2  miles  above  the  Frisco  Railroad 
bridge. 

The  channel  is  straight  for  about  250  feet  above  and  1 ,000  feet  below  the  station.  Tb» 
right  bank  is  high  and  rocky  and  not  subject  to  overflow.  It  is  wooded  above  the  high- 
water  line.  The  left  bank  is  somewhat  lower  and  is  composed  of  alluvial  soil,  and  it  also 
is  wooded  above  the  high-water  line.  The  bed  of  the  stream  is  composed  of  coarse  gravel 
and  stones.*  The  current  Is  never  sluggish.  There  is  but  one  channel,  and  it  is  broken 
by  the  center  pier  of  the  bridge. 

Discharge  measurements  arc  made  from  the  two-span  highway  bridge  with  a  length 
between  abutments  of  450  feet.  The  initial  point  for  soundings  is  the  inner  face  of  the 
right  abutment  on  the  upstream  side. 

A  standard  chain  gage  is  attached  to  the  floor  of  the  bridge;  length  of  chain,  42.46  feet 
During  1905  the  gage  was  read  by  Mrs.  Rhoda  Hilderbran.  Bench  marks  were  established 
as  follows:  (1)  A  notch  cut  into  the  high  rock  cliff  just  below  the  bridge,  marked  by  a 
painted  cross  and  the  letters  "U.  S.  G.  S.;"  elevation,  38.26  feet.  (2)  A  red  mark  on 
the  top  of  the  downstream  guard  rail,  just  above  the  gage  box;  elevation,  42.56  feet 
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painted  cross,  surrounded  by  the  letters  "U.  S.  G.  S,"  on  the  lower  wing  of  the 
Nitment;  elevation,  36.29  feet.    Elevations  refer  to  the  datum  of  the  gage. 
>rroation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
United  States  Geological  Survey: 
ription:  99.  p  240;  131,  p  120. 
barge:  99,  p  240;  131,  p  120. 
huge,  monthly:  99,  p  242;  131,  p  123. 
'heights:  99,  p  241;  131,  p  121. 
jig  table:  9tf,  p  241;  131,  p  122. 

Discharge  measurements  of  Meramec  River  near  Eureka,  Mo.,  in  1905. 


iber7. 
rll... 
berl9. 


Hydrographer. 


M.  S.  Brennan. 
8.  K.Clapp.... 
M.  8.  Brennan  . 

.jlo 

....do 

....do 

....do 


wiHth     Area  of       Mean         Gage  Dis- 

wiawi-   section,    velocity,     height,      charge. 


Feet. 
193 
223 
189 
245 
151 
145 
161 


Square 
feet. 

739 
932 
624 
1,212 
372 
422 


Feet  per 
second. 

3.98 

4.16 

a  47 

3.88 

2.11 

2.69 

2.84 


Feet. 
5.55 
6.05 
4.74 
7.30 
3.35 
3.80 
4.14 


Second- 
feet. 

2,944 

3,881 

2,167 

4,700 

784 

1,136 

1,3C6 


Daily  gage  height,  in  feet,  of  Meramec  River  near  Eureka,  Mo.,  for  1906. 


16 


STREAM   MEASUREMENTS   IN   1905,  PART   IX. 


Station  rating  table  for  Meramec  River  near  Eureka,  Mo.,  from  August  8, 190$,  to  Deem 

31, 1906. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Feet. 

Feet. 

8econd-feet. 

Feet. 

Second  fett. 

2.60 

460 

4.40 

1,700 

;       6.40 

3,810 

9.80 

8,060 

2.70 

490 

!        4.50 

1,790 

,        6.60 

4,090 

10.00 

8,80 

2.80 

530 

!        4.60 

1,880 

6.80 

4,250    : 

10.50 

9,m 

2.90 

580 

|        4.70 

1,960 

;        7.00 

4,470 

11.00 

9,790 

3.00 

640 

!        4.80 

2,080 

7.20 

4,  no   I 

11.50 

10,540 

3.10 

710 

4.90 

2,180 

7.40 

4,950    i 

12.00 

11,340 

3.20 

780 

;       5.00 

2,280 

7.60 

5,190    : 

12.50 

12,100 

3.30 

850 

5.10 

2,380 

7.80 

5,430 

13.00 

13,000 

3.40 

920 

1        5.20 

2,490 

8.00 

5,670 

13.50 

14,040 

3.50 

990 

5.30 

2,600 

8.20 

5,920 

14.00 

15,040 

3.60 

1,060 

j        5.40 

2,710 

8.40 

6,180 

14.50 

16,040 

3.70 

1}130 

1        £50 

2,820 

8.60 

6,440 

15.00 

17,060 

3.80 

1,200 

5.60 

2,930 

8.80 

6,700 

16.00 

19,100 

3.90 

1,280 

5.70 

3,040 

9.00 

6,960 

17.00 

21,100 

4.00 

1,360 

5.80 

3,150 

9.20 

'7,220 

18.00 

23,100 

4.10 

1,440 

5.90 

3,260 

9.40 

7,490 

19.00 

25,100 

4.20 

1,520 

1        0.00 

3,370 

9.60 

7,770    | 

20.00 

27,130 

4.30 

1,610 

,        6.20 

3,590 

"      1 

The  above  tabic  is  applicable  only  for  open-channel  conditions.  It  is  based  on  20  discharge  meaurt 
ments  made  during  1903-1905.  It  is  well  denned  between  gage  heights  2.8  feet  and  6.2  feet.  Two  floo 
measurements  at  11.6  and  25  feet  gage  heights,  respectively,  define  the  curve  above  this  limit  Aboi 
gage  height  20  feet  the  rating  curve  is  a  tangent,  the  difference  being  210  per  tenth.  The  left  bank  era 
flows  at  the  approximate  gage  height  of  22.2  feet.  It  has  been  estimated  that  the  overflow  at  36.2  to 
gage  height  was  7,000  second-feet,  or  50  second-feet,  per  tenth  gage  height. 

Estimated  monthly  discharge  of  Meramec  River  near  Eureka,  Mo.,  for  1905. 
[Drainage  area,  3,497  square  miles.] 


Month. 


Discharge  in  second-feet. 
Maximum. 


Minimum. 


Mean. 


j  Run-off. 

Total  in    .  ^TZT^TTZTJ 
acre-feet.  I  *2>5**£  !  DepU 
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MERAMEC  SPRING  NEAR  MERAMEC,  MO. 

lis  station  was  established  February  28,  1903,  by  I.  W.  McConnell.    It  is  located  on 

ag  Branch,  500  feet  from  the  spring,  at  a  footbridge.    This  point  is  about  1  mile  from 

mouth  of  Spring  Branch  and  2  miles  above  the  mouth  of  Dry  Fork. 

he  channel  is  straight  for  50  feet  above  and  500  feet  below  the  station.     Both  banks  are 

>ay  and  gravel  and  are  about  6  feet  high.    They  will  overflow  only  at  unusual  flood  stages. 

•  bed  of  the  stream  is  composed  of  gravel  with  some  bowlders  and  is  clean.    The  water  is 

v  swift,  making  accurate  gage  readings  very  difficult. 

Mscharge  measurements  are  made  from  the  footbridge.    The  initial  point  for  soundings 

X  the  tree  at  the  end  of  the  footbridge  on  the  right  bank.    The  bridge  was  washed  out 

1904  and  was  rebuilt  about  50  feet  downstream  from  its  old  location. 

["he  gage  is  a  staff  10  feet  long  located  near  the  bridge.     During  1905  it  was  read  by 

C.  Smallwood.    The  bench  mark  is  located  on  the  left  corner  stone  of  the  breast  wheel 

the  tail  race  just  below  the  old  breast  wheel,  and  is  designated  by  a  cross  on  the  top  sur- 

«  of  the  stone;  elevation,  4.75  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 

the  United  States  Geological  Survey: 

Descriptor! :  99,  pp  235-236;  131,  p  123. 
iHseharge:  99,  p  236;  131,  p  124. 
Discharge,  monthly:  99,  p  237;  131,  p  125. 
3age  heights:  99,  pp  236-237;  131,  p  124. 
Rating  table:  99,  p  237;  131,  p  125. 

Discharge  measurements  ofMeramec  Spring  near  Meramec,  Mo.t  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

rl5 

8.  K.  Clapp 

Feet. 
55 
27 
29 
27 
27 
27 

Square 
feet. 

75 

41 

51 

42 

43 

41 

Feet  per 
second. 

6.50 
2.30 
3.98 
2.24 
2.63 
2.51 

Feet. 
1.70 
.37 
.95 
.40 
.52 
.40 

Second- 
feet. 

488 

e22 

M.  S.  Brennan 

95 

26 

do 

203 

ember  8. . . 

do 

94 

•ber  12 

do 

113 

mber  20 . . 

do 

103 
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Daily  gage  height,  in  feet,  ofMeramec  Spring  near  Meramec,  Mo.,  far  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Pec 

0.6 

1 

0.25 
.25 
.25 
.25 
.25 
.25 
.2f. 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.25 
.25 
.25 
.25 
.25 
.25 
.25 

0.2T. 
.25 

.. 

.25 

.25 

.2, 

.25 

.ff 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.3 

.3 

.4 

.5 

.7 

.9 

1.5 

12 

1.1 

i 

0.9 
.8 

.7 

.0 
.5 

1.5 
2.5 
2.1 
1.9 
1.5 
1.4 
1.2 

1.0 

.9 

.8 

.8 

.7 

•  7 

.6 

.6 

.6 

.7 

.8 

.8 

.7  1 

.6  I 

.9  ' 
1.2  ' 
1.1 

1.0 
.0 
.9 
.8 
.8 
.7 
.7 
.6 
.6 
.6 
.7 

.6 

.6 

.6 

.5 

.5 

.5 

.5 

.4 

4 

.4 

.4 

.4 

.4 

1.5 

1.2 

1.0 

1.0 

1.0 

0.9 

.8 

.7 

.7 

.7 

.7 

.8 

.7 

.8 

.8 

.8 

.8 

.8 

1.9 

1.7 

1.4 

1.2 

1.0 

.9 

.8 

.8 

1.2 

1.1 

1.0 

1.0 

.9 

.9 

.9 

.8 

.8 

.8 

0.7 
.7 
.6 
.6 
.5 
.5 
.5 
.5 

.45 

0.5 

.5 

.45 

.4 

.4 

.4 

.4 

.4 

.4 

.6 
1.1 
1.0 

.8 

.7 

.7 

.7 

.6 

.5 

.5 

.5 
1.9 
2.0 
1.7 
1.5 
1.1 
1.15 

.9 
1.1 
1.0 

.6 

.8 

0.8 
.7 
.7 
.6 
.5 
.8 
.7 

.6 
.6 
.7 
.7 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.4 
.7 
1.1 
.9 
.9 
.8 
.8 
.8 
.7 
.6 
.5 

0.5 
.5 
.5 
.5 

.5 

.5 

.45 

.45 

.55 

.5 

.5 

:i 

.45 

1.8 

2.9 

2.G 

2.3 

2.1 

2.0 

1.9 

1.3 

1.2 

•  1.0 

.9 

.9 

.8 

.8 

0.8 
.8 
.75 
.75 

'1 

i 
:r 

i 

.5 
.5 
.5 

•9 
.8 

.6 

.6 

.55 

.8 
2.0 
2.8 
2.5 

.95 

•9    1 
.9    ' 

1 

0.9 

2 

.9 

; 

1.2 
1.2 
1.1 
1.0 
.95 

:: 

.8 

.75 

„ 

.7 

.7 

.6 

.6 

1.4 

1.5 

1.3 

1.2 

1.0 

.95 

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 ; 

25 

.9 

.8    | 
.8 

26 

27 

28 

.75 
.7 
.65 

29 

30 

31 

COURTOIS  CREEK  AT  SCOTIA,  MO. 

This  station  was  established  November  11,  1904.  It  is  located  at  Scotia,  a  poet-office 
miles  south  of  Leas  burg,  a  small  town  on  the  St.  Louis  and  San  Francisco  Railroad.  T 
station  may  be  reached  by  livery  from  Leasburg  during  low-water  stages  of  Meramec  Riv< 
and  from  Steelville  by  livery  at  all  times. 

The  channel  is  straight  for  more  than  200  feet  above  and  below  the  station.  The  rig 
bank  is  low,  alluvial,  and  liable  to  overflow  at  ordinary  high  stages.  The  left  bank  is  hi; 
and  rocky  and  seldom  overflows.  The  bed  of  the  stream  is  clean  below  the  overflow  li 
and  consists  of  coarse  gravel.     The  current  is  direct  and  swift. 

Discharge  measurements  are  made  by  wading  except  at  high  stages,  when  a  boat  and  t 
line  are  used.  A  large  tree  at  the  wagon  ford  on  the  left  bank  is  taken  as  the  initial  poi 
for  soundings. 

The  gage  is  a  staff  nailed  to  a  leaning  tree  about  200  feet  below  the  Scotia  ford,  on  t 
left  bank.  The  original  gage  and  bench  mark  were  destroyed,  and  a  new  gage  and  bench  m« 
were  put  in  at  the  same  place  April  9,  1905,  but  with  the  datum  approximately  1.35  f 
lower.  All  1905  gage  heights  refer  to  the  new  datum.  During  1905  the  gage  was  read 
Harry  Lea.  The  bench  mark  is  a  spike  driven  into  the  tree  at  the  gage;  elevation,  6.69  i 
above  the  datum  of  the  new  gage. 
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Discharge  measurements  ofCouriois  Creek  at  Scotia,  Mo.,  in  1905. 


Hydrographer. 


I 


M.  S.  Brennan. 

S.  K.  Clapp. . . . 

M.  8.  Brennan. 

do 

do 

do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

122 

167 

2.04 

3.00 

340 

120 

227 

3.29 

4.10 

746 

109 

81 

2.22 

2.13 

180 

115 

138 

3.05 

3.15 

426 

110 

99 

2.54 

2.57 

252 

HI 

85 

2.34 

2.35 

199 

Daily  gage  height,  infect,  ofCouriois  Creek  at  Scotia,  Mo.,  for  1005. 


Jan. 

2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
3.55 
4.35 
3.85 
3.55 
3.65 
3.75 
3.85 
3.85 
3.85 
4.25 
3.65 
2.35 
2.65 
2.75 
2.95 
2.95 
2.85 
3.05 
2.95 
2.75 


Feb. 


2.65 
2.55 
2.45 
2.35 
2.85 
2.75 
2.55 
2.45 
2.15 
1.85 
1.75 
3.25 
3.05 
2.85 
2.85 
2.65 
2.55 
2.35 
2.75 
2.95 
3.15 
3.35 
3.75 
4.35 
5.85 
5.85 
5.55 
5.35 


Mar. 


4.65 
4.85 
4.35 
4.15 
4.35 
4.15 


Apr. 


8.35 

7.35 

6.95 

4.55 

4.45 

4.35 

4.15 

3.95 

3.85 

3.35 

3.35 

3.75 

5.75 

5.55  | 

5.35  ! 


May. 


2.3 

5.3 

4.3 

3.0 

3.0 

3.0 

3.0 

2.8 

2.6 

2.4 

2.0  j 

3.0 

3.2  I 

3.2  ' 

2.8  i 

2.4  | 

4.0 

5.8 

4.3 

3.0  ; 

3.4 


3.2 
3.0 
2.3 
2.4 
5.6 
6.0 
6.0 
5.8 
5.4 
5.0 
4.8 
6.0 
5.0 
5.0 
4.8 
4.4 
4.2 
3.8 
3.7 
3.4 
3.2 
3.0 
2.8 
2.0 
2.5 
2.4 
2.3 
3.2 
2.0 


June. 


5.8 

4.0 
4.4 
4.0 
3.4 
3.2 
3.0 
2.9 
2.8 
2.4 
2.3 
2.2 
2.1 
2.0 
1.9 
1.7 
1.0 
1.8 
1.8 
2.6 
2.4 
2.2 
2.1 
2.1 
2.0 
2.0 
1.9 
1.8 
3.0 
4.0 


July. 


3.4 
2.2 
2.3 
2.5 
2.0 
2.1 
1.1 
1.3 
2.1 
2.8 
4.7 
5.0 
5.2 
5.0 
4.0 


4.0 
3.8 
3.0 
3.4 
3.2 
3.0 
2.8 
2.3 
2.4 


I 


2.3 
2.4 
2.4 
2.4 
2.3 
3.0 
3.2 
3.4 
3.2 
2.0 
2.0 
2.0 
2.8 
2.4 
3.0 
3.6 
3.0 
2.8 
2.7 
2.3 
2.0 
2.0 


5.0 
5.4 
5.2 
4.0 
3.8 
3.4 
3.0 


2.8 
2.7 
2.6 
2.4 
2.0 
1.0 
1.8 
1.0 
1.0 
2.3 
2.0 
2.8 
2.4 
2.0 
1.8 
1.8 
1.7 
1.7 
1.6 


6.0 
5.0 
4.0 
4.8 
4.2 
4.0 
4.0 
3.8 


Oct. 

Nov. 

Dec. 

3.7 

4.0 

3.1 

3.5 

3.8 

3.0 

3.1 

3.8 

2.8 

3.1 

3.4 

2.8 

2.8 

3.3 

2.7 

2.8 

3.3 

2.7 

2.8 

3.2 

2.7 

2.7 

3.0 

2.7 

2.7 

2.8 

2.8 

2.7 

2.8 

2.6 

3.0 

2.7 

2.6 

2.9 

2.4 

2.6 

2.9 

2.4 

2.6 

2.9 

2.3 

2.4 

2.9 

2.3 

2.4 

2.9 

2.2 

2.4 

2.8 

2.1 

2.2 

2.8 

1.8 

2.2 

2.8 

1.8 

2.2 

3.0 

1.8 

3.0 

3.0 

1.8 

3.0 

3.2 

5.8 

3.0 

2.8 

5.0 

2.8 

2.8 

4.6 

2.7 

2.8 

4.1 

2.6 

2.8 

3.8 

2.4 

3.0 

3.8 

2.4 

3.6 

2.4 

3.3 

2.4 

5.0 

3.2 

2.3 

4.0 

2.3 

ter  over  gage  March  7-8,  May  30,  August  23-24,  September  20-22  October  28-20  Gage 
ry  1  to  March  31  may  be  somewnat  in  error,  due  to  uncertainty  of  change  in  datum. 

ARKANSAS  RIVER  DRAINAGE  BASIN. 
DESCRIPTION"  OF  BASIN. 

rn  rim  of  the  Arkansas  basin  is  formed  by  three  of  the  highest  mountain  ranges 
—the  Saguache,  Sangre  de  Cnsto,  and  Cule bra,  each  having  summits  reaching 
feet  in  altitude.    The  melting  of  the  almost  perpetual  snow  which  mantles  the  .M 
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high  peaks  near  the  north  end  of  this  rim  furnishes  water  for  three  small  creeks,  known,  ■> 
respectively,  as  East,  Lake,  and  Tennessee  forks,  and  these,  uniting  near  Leadville,  form  the  ' 
Arkansas.  j 

From  the  junction  of  the  forks  the  river  flows  a  little  east  of  south  for  about  75  mBa,  1 
then  turns  to  the  east  and  cuts  through  a  canyon  whose  perpendicular  walls  attain  elen-  { 
tions  of  over  2,000  feet  above  the  water's  edge,  emerging  finally  into  the  plains  region  Mr  j 
Canyon.     From  Canyon  to  the  Colorado-Kansas  State  line  its  general  course  is  eastward 
for  about  200  miles.     Entering  Kansas  the  river  runs  for  140  miles  by  general  course  a  little 
south  of  east ;  it  then  makes  a  bold  curve  to  the  north,  forming  what  is  known  as  the  Grot 
Bend,  below  which  it  flows  southeastward  across  Indian  Territory  to  its  junction  with  the 
Mississippi  in  northeastern  Arkansas.    The  entire  length  of  the  stream  from  source  to 
mouth,  measured  along  the  general  course,  is  about  1,100  miles. 

For  about  120  miles  from  its  source  the  river  is  a  typical  mountain  torrent,  descending  in 
this  distance  from  an  elevation  of  10,100  feet  to  about  5,300  feet.  Its  waters  are  dear  and 
its  bed  is  rocky.  As  it  enters  the  plains  region  its  gradient  diminishes,  its  breadth  incresM 
it  becomes  unable  at  ordinary  stages  to  carry  the  load  of  detritus  collected  in  the  more  rapid 
portion  above,  and  this  detritus  is  gradually  deposited,  forming  low,  sandy  banks  and  ban 
which  block  the  course  and  cause  the  stream  to  shift  its  bed.  At  high  stages  this  materiel 
is  again  caught  up,  the  banks  are  eaten  away,  and  very  considerable  changes  of  channel 
result  from  a  single  flood.  The  lower  course  of  the  river  is  bordered  by  wide  alluvial  bot- 
toms, and  the  valley  gradually  merges  with  the  valley  of  the  Mississippi. 

The  drainage  area  as  a  whole  is  located  a  little  south  of  the  center  of  the  United  State*, 
touching  at  its  northernmost  point  latitude  39°22'N.,  and  extending  southward  to  latitude 
33°  49'  N.  Its  eastern  boundary  is  Mississippi  River,  its  western  the  Rocky  Mountain!. 
The  tract  of  country  thus  embraced  comprises  an  area  of  approximately  188,000  squire 
miles,  and  includes  portions  of  Colorado,  New  Mexico,  Kansas,  Indian  Territory,  Texas, 
Missouri,  and  Arkansas.  An  area  so  immense  necessarily  presents  great  diversity  in  topog- 
raphy and  resources.  In  the  high  mountains  on  the  western  border  of  the  basin  the  panel 
range  from  8,000  to  10,000  feet  above  sea,  and  some  of  the  peaks  tower  to  heights  of  over 
14,000  feet.  West  of  the  one  hundred  and  fifth  meridian  the  country  is  generally  moun- 
tainous and  heavily  timbered,  and  abounds  in  mineral  wealth.  Eastward  stretch  the 
seemingly  endless  rolling  prairies  of  Colorado,  Kansas,  and  Missouri.  Throughout  Indian 
Territory  and  Arkansas  the  country  is  more  broken  and  includes  a  rough,  mountainous  section 
which  extends  across  the  northwest  corner  of  Arkansas  into  southern  Missouri.  In  the  cen- 
tral part  of  Arkansas  the  surface  is  less  rough  and  is  largely  a  rolling  prairie,  with  more  or 
less  timber  interspersed.  Toward  the  mouth  of  the  river  the  country  is  low  and  heavi^ 
timbered  and  has  a  rich,  black  alluvial  soil. 

In  its  upper  course  the  Arkansas  is  fed  by  numerous  small  streams,  generally  shorty 
which  lie  wholly  in  or  have  their  sources  in  the  mountains.  Those  which  head  in  th« 
mountains  and  flow  out  onto  the  prairies  are  used  more  or  less  for  irrigation.  The 
most  important  of  these  tributaries  are  Greenhorn,  Huerfano,  Apishapa,  and  Purgatory 
rivers.  East  of  the  mountains  the  streams  are  all  distinctively  of  the  prairie  type, and 
are  tairdcrcd  by  bottom  lands  ranging  from  half  a  mile  to  3  miles  or  more  in  width,  hi 
eastern  Colorado  and  western  Kansas  the  bottoms  are  light  and  sandy,  but  farther  eat* 
they  are  alluvial  in  character.  Hounded  bluffs,  50  to  300  feet  high,  rise  on  both  sides, and 
the  country  l>eyond  is  open  and  rolling.  The  stream  beds  are  sandy — often  quicksand— 
and  muddy,  there  are  no  abrupt  falls,  and  the  streams  run  smoothly,  with  comparatively 
uniform  descent.  The  plains  tributaries  include  Black  Squirrel,  Horse,  Two  Butte,  and  Big 
Sandy  creeks,  Salt  Fork,  Cimarron,  Verdigris,  Grand,  and  Canadian  rivers,  and  scores  ol 
smaller  streams.     The  largest  of  these  is  Canadian  River 

The  principal  source  of  the  water  which  the  river  bears  to  the  plains  is  the  precipitatioi 
along  the  crest  of  the  high  ranges.  This  is  mainly  in  the  form  of  snow  and  amounts  to  20  o 
30  inches  each  year     From  the  foothills  to  Arkansas  City  the  precipitation  ranges  from  1! 
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► inches,  being  25  to  35  inches  in  the  last  100  miles  below  Hutchinson.  The  natural 
ge  in  the  basin  is  limited  to  a  few  mountain  lakes  of  glacial  origin, 
e  streams  of  this  drainage  area  are  subject  to  floods  of  two  kinds — the  annual  spring 
b  caused  by  the  melting  of  the  snows  in  the  headwater  regions;  and  floods  caused  by 
iolent  storms,  locally  known  as  cloudbursts,  in  the  foothills  and  plains  regions.  Occa- 
Dy,  too,  the  river  runs  dry,  and  many  of  the  tributaries  are  intermittent  in  character. 

ARKANSAS  RIVER  NEAR  CANTON,  COLO. 

e  gaging  station  at  Canyon,  Colo.,  was  established  April  17,  1889,  by  Robert  Robert- 
It  is  located  at  the  suspension  footbridge  at  the  Hot  Springs  Hotel,  about  1  mile  above 
>tate  penitentiary.  This  station  is  but  a  short  distance  below  the  mouth  of  Grape 
c,  and  at  a  point  where  the  river  leaves  the  mountains.  Although  there  is  an  occa- 
1  break  in  the  records,  due  to  absence  or  changeof  observer,  they  cover  a  period  of 
iteen  years. 

e  station  is  of  special  importance,  being  located  at  the  mouth  of  the  canyon,  at  a  point 
ically  above  the  diversion  of  all  water  to  the  plains  region,  except  the  North  and 
b  Canyon  ditches,  both  of  which  head  above  the  station.  During  the  irrigation  season 
of  these  ditches  carries  from  25  to  60  second-feet,  according  to  the  needs  of  the  irriga- 
and  their  discharge  should  be  added  to  the  discharge  at  the  station  in  order  to  obtain 
otal  run-off  at  the  mouth  of  the  canyon.  No  accurate  records  have  been  kept  of  the 
mt  of  water  passing  through  these  canals,  although  miscellaneous  measurements  have 
made  when  measurements  were  made  at  the  regular  station.  The  estimated  monthly 
targes  of  Arkansas  River  at  Canyon  station  do  not  include  the  water  taken  out  by  these 
k 

ie  channel  is  straight  for  500  feet  above  and  300  feet  below  the  measuring  section,  and 
i  width  of  about  150  feet.  The  bed  of  the  stream  is  rough,  being  composed  of  small 
ders,  cobblestones,  coarse  gravel,  and  sand,  and  is  not  permanent  from  year  to  year, 
ging  considerably  with  each  high  water.  Both  banks  are  high  and  rugged  and  are  not 
e  to  overflow.  At  times  there  are  two  channels,  the  main  channel  under  the  loft  bank, 
»  narrow  channel  discharging  a  few  second-feet  along  the  right  bank.  At  high  water 
>  is  but  one  channel.  The  gage  heights  range  from  3  to  8  feet.  The  current  is  swift  at 
tages,  exceptionally  so  at  high  water,  and  has  a  rough  surface.  Accurate  measure- 
i&  are  difficult  to  obtain. 

acharge  measurements  were  at  first  made  from  a  cable  and  car,  the  bridge  from  which 
surements  were  originally  made  by  the  State  engineer  having  been  destroyed.  Later  a 
suspension  bridge  was  constructed  in  front  of  the  hotel,  necessitating  the  removal  and 
acement  of  the  gage,  and  subsequent  measurements  were  made  from  this  bridge.  The 
iftl  point  for  soundings  is  marked  on  the  floor  of  the  bridge  at  the  right  hank,  down- 
am  side.     A  stay  line  is  used  for  high-water  measurements. 

Ik  gage  established  by  Mr.  Robertson  in  1889  was  an  inclined  stafr  attached  to  the  crib 
ffl  old  bridge,  on  the  right  bank  of  the  river,  almost  directly  in  front  of  the  hotel.  Bench 
to  for  this  gage  were  as  follows:  (1)  On  the  top  of  a  log  of  the  crib;  elevation,  10.01  feet. 
In  the  cleft  of  a  red  bowlder  at  the  foot  of  a  charred  stump  50  feet  downstream  and  on 
same  side  of  the  river;  elevation,  9.60  feet.  (3)  A  Iwdded  rock  40  feet  from  the  north 
of  the  cable,  marked  "B.  M.  No.  3,  U.  S.  G.  S.,"  10  feet  from  the  river  bank;  elevation 
8  feet.    Elevations  refer  to  the  datum  of  the  gage. 

new  gage  was  established  October  4,  1895,  on  the  opposite  side  of  the  stream,  at  the 
e  datum.  The  channel  had  filled  in  about  the  Robertson  gage  and  the  top  of  the  gage 
broken  off,  making  high-water  readings  impossible.  December  27,  1895,  the  station 
inspected,  and  it  was  found  that  readings  had  been  made  from  the  old  rod,  which  at  the 
i  of  water  prevailing  recorded  0.40  foot  above  the  new  rod.  When  the  water  was  high 
extended  with  unbroken  surface  from  bank  to  bank  the  readings  were  the  same,  but  at 
rater  the  observations  on  the  old  rod  were  misleading,  owing  to  the  accumulation  of 
wad  gravel  in  front  of  the  gage. 
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August  26,  1902,  because  of  the  shifting  of  the  channel,  a  new  inclined  gage  rod  vy 
placed  at  the  site  of  the  previous  rod,  just  below  the  north  end  of  the  suspension  bridge. 
The  datum  of  the  gage  was  unchanged. 

The  present  gage  was  established  September  2, 1903,  by  the  State  engineer.  It  is  located 
on  the  right  bank  just  below  the  bridge,  and  consists  of  an  inclined  section  reading  from  0  to 
7.3  feet,  and  a  vertical  section  reading  from  7.3  to  12  feet.  The  datum  is  the  same  as  that  of 
the  preceding  gage.  During  1905  the  gage  was  read  twice  each  day  by  Dr.  J.  L.  Prentm 
The  bench  mark  is  a  cross  cut  in  a  bedded  granite  bowlder,  80  feet  southeast  of  the  south  end 
of  the  suspension  bridge,  near  the  river  bank;  elevation,  16.07  feet  above  the  datum  of  tin  . 
gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  tin  ■ 
United  States  Geological  Survey  (Ann = Annual  Reports;  Bull = Bulletin;  WS=Water-Sup- 
ply  Paper) : 


Description:  Ann  11,  ii,  pp  47-48;  18,  iv,  p  225;  Bull  131,  pp 35-36;  140,  p  156;  WS  16,  p  119;  28, p  107;  27, 
pp  258-259;  50,  pp  323-324;  66,  pp  48-19;  84,  pp  133-134;  99,  pp  297-298;  131,  pp  126-128. 

Discharge:  AnnHii,  pl07;  18,iv,p226;  Bull  131,  pp 90, 91, 92;  140,  p  157;  WS16,  pll9;  28,  p  116;  37, p 
259;  50,  p  324;  66,  p  49;  84,  p  135;  99,  p  299;  131,  pp  128, 179. 

Discharge,  monthly :  Ann  11,  ii,  pp  48,  97;  12,  it,  pp  349, 360;  13,  iii,  p  94;  14, 11,  pp  108-109;  18,  iv,  pfl7; 
19,  iv,  p  356;  20,  iv,  pp  329,  331-335;  21,  iv,  p  231;  22,  iv,  p  341;  W8  75,  p  145;  81,  p  136;  99,  p  301;  131,  p  Hi 

Discharge,  yearly:  Ann  13,  iii,  p  99;  20,  iv,  p  56. 

Gage  heights:  Bull  131,  pp  36-37;  140,  p  157;  WS  11,  p60;  16,  p  119;  28,  p  110;  37,  p  259;  50,  p324;  «,P 
49;  84,  p  135;  99,  p  299;  131,  p  129. 

Hydrographs:  Ann  12,  ii,  p  242;  14,  ii,  p  107;  19,  iv,  p  357;  20,  iv.  p  336;  21,  iv,  p  231;  22,  iv,  p  34L 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  330. 

Rating  tables:  Ann  18,  iv,  p226;  19,iv,p355;  Bull  131,  p 36;  WS28,pll7;  39,  p 450;  52,  p  518;  66,  p  1ft 
84,  p  135;  99,  p  300;  131,  p  129. 

Discharge  measurements  of  Arkansas  River  near  Canyon,  Colo.,  in  1906. 


Date. 


Hydrographer. 


March  17.. 


R.I.Meeker. 


Width 


May  1L ' do. 

June  19 do. 

June  20 ; do. 

July  8. ' do. 

August  15 ' do. 

September  23a. do. 


Feet. 
78 
88 
102 
102 
85 
90 
60 


Area  of 
section. 


Mean 
velocity. 


Feet  per 
second. 

4.52 

5.31 

7.37 

7.32 

4.04 

3.09 

2.91 


Feet. 
4.10 
4.40 
5.98 
5.85 
4.10 
3.60 
3.20 


Dis- 
charge. 


Stecmtr 


fed.      -J 
81)    ■ 

3,a 

3.M 
892 
510 

an 


a  Made  at  different  section. 
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DaHy  gage  height ,  in  feet,  of  Arkansas  River  near  Canyon,  Colo.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.8 
3.8 

3.75 
3.7 

3.8 

as 

18 
18 

4.65 
4.9 

5,0 
6.05 

5.0 

4.85 

4.25 
4.4 

as 

14 

ao 

105 

135 
14 

14 

*.... 



145 

a.... 

175 
3.7 

3.8 
3.8 

3.8 
a  85 

18 
17 

4.75 
4.5 

6.65 
7.1 

4.65 
4.5 

4.35 
4.25 

135 
14 

13 
135 

14 
145 

15 

4. 

3.4 

i. 

3.7 
3.7 
3.7 
3.7 
£7 
3.6 

is 

3.8 
3.8 
3.7 
3.7 
3.65 

3.9 

4.05 

4.35 

4.2 

a  85 

3.75 

175 

18 

4.05 

4.1 

4.15 

4.4 

4.5 
4.4 
4.4 
4.4 

4.5 
4.5 

7.4 

7.0 

7.05 

7.25 

7.5 

7.65 

4.35 

4.2 

4.2 

4.15 

4.15 

4.25 

4.2 

4.1 

4.05 

4.0 

185 

18 

135 

13 

13 

13 

13 

13 

135 

125 

11 

11 

11 

10 

165 

17 

17 

16 

155 

14 

14 

6 

14 

7 

14 

8. 

14 

9 

13 

10.... 



13 

11... 



3.6 

3.55 

3.7 

4.0 

4.4 

7.25 

4.25 

175 

13        10 

14 

13 

12.... 

3.5 

3.45 

3.5 

3.65 

3.85 

a  85 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.85 

3.8 

3.8 

3.8 

3.4 

3.55 

3.7 

a  65 

3.75 

3.95 

a  95 

a» 

a9 
a9 

19 

a9 
a  85 
as 
as 
as 

a7 
17 
a7 
a  75 

4.05 

4.1 

4.0 

4.0 

4.0 

19 

as 

175 

175 

18 

18 

18 

0.8 

4.0 

4.1 

4.15 

4.1 

4.1 

4.0 

19 

4.0 

4.0 

4.0 

19 

4.1 

4.35 

4.45 

4.5 

4.45 

4.7 

4.4 

4.35 

4.3 

4.25 

4.35 

4.45 

4.65 

4.75 

4.95 

5.1 

5.25 

5.45 

5.5 

5.5 

5.5 

5.5 

5.5 

7. 05      4. 25 

175 

175 

17 

175 

192 

19 

185 

3.8 

175 

175 

18 

18 

3.95 

3.85 

18 

175 

4.5 

13 

12 

12 

12 

12 

12 

12 

3.2 

12 

12 

12 

115 

11 

11 

10 

105 

11 

12 

125 

13 

13 

a3 
a3 

13 
3.25 

a3 
a3 

3.3 

13 

125 

12 

13 

13 

13 

13 

13 

3.3 

a3 

13 
13 
13 

a3 

13 

13 

7.0 

6.9 

7.0 

6.65 

6.4 

6.15 

5.95 

5.8 

5.6 

5.8 

5.6 

5.4 

5.5 

5.45 

5.35 

5.25 

4.25 

4.25 

4.25 

4.25 

4.2 

195 

4.05 

4.15 

4.3 

4.3 

4.25 

4.25 

4.15 

4.15 

4.0 

5.85 

13 

14. 

13 

tt. 

13 

16 

135 

17 

14 

18 

a3 

19 

a3 

20 

3.25 

a 

a2 

22 

a2 

21 

a2 

24. 

a2 

25 

3.2 

» 

ao    ,    3.3 
3.0    1    3.3 
3.0    1    3.3 

a35        12 

* 

3.4 
3.45 

3.1 

a.... 



a  05 

29.... 

3.8 

17 

4.6 

5.4 

5.15 

4.55 

3.55 

ao      a  3 

3.3 

ao 

».... 



3.8 

17 

4.8 

5.3 

5.1 

4.1 

as 

ao      3.3 

3.35 

3.0 

a.... 

B 



3.85 

17 

5.3 

4.25 

a  45 

3.3 

8.0 

1 

ftWtc 

m  rating 

table  ft 
Dlsch 

>r  Arh 

ansas  River  n 

earCa 

nyon,  Colo.,  j 

rrom  Jc 

inuary  1  to  J 

line  10, 1906 

Gage 
height. 

arge. 

Gage 
height. 

Disc 
Secon 

tiarge. 
\d-feet. 

*  i™ 

charge. 
md-feet 

h^ft.  !»> 

8charge. 
*ond-frrt. 

Feet. 

Second 

Ufeet. 

Feet. 

Feet. 

Secc 

Feet. 

Set 

3.40 

150 

4.30 

730    ! 

5.20 

1,620 

6.20 

3,130 

3.50 

190    1 

4.40 

810 

5.30 

1,740 

6.40 

3,540 

3.60 

240    ' 

4.50 

900 

5.40 

1,870 

6. 60 

3,980 

3.70 

300    . 

4.60 

990 

5.50 

2,000 

6.80 

4,440 

3.80 

360 

4.70 

] 

,080 

5.60 

2,140 

7.00 

4,930 

3.90 

430    1 

4.80 

1 

,180 

5.70 

2,290 

7.20 

5,450 

4.00 

500 

4.90 

1 

,280 

5.80 

2,440 

7.40 

5,990 

4.10 

570    | 

5.00 

1 

,390 

5.90 

2,600 

7.60 

6,550 

4.20 

650    : 

1 

5.10 

1 

,500 

6.00 

2,760 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharge  measure- 
exits  made  during  1904  and  two  during  the  early  part  of  1905.  It  is  fairly  well  defined  between  Rage 
sights  3.5  feet  and  4.8  feet.  Above  gage  height  4.8  feet  the  rating  curve  is  very  uncertain,  being 
-awn  to  meet,  at  the  highest  gage  height,  the  curve  for  the  period  following  high  water.  It  can  be 
maJdered  only  a  rough  approximation. 
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Station  rating  table  for  Arkansas  River  near  Canyon,  Colo.,  from  June  11  to  December  31,1% 


height. 
Feet. 

I 
Discharge.  I 

height. 
Feet. 

Discharge. 

i 

Gage 
height. 

Discharge,  i 

i 
Second-feet.. 

height. 
Feet. 

Discharge 

Second-feet. 

Second-feet.* 

1 

Feet. 

Second-feet. 

3.00 

240 

4.00 

810    i 

4.90 

1,740    ' 

5.80 

3,060 

3.10 

270    J 

4.10 

goo   1 

5.00 

1,870    ! 

5.90 

3,230   1 

3.20 

310    | 

4.20 

990    i 

5.10 

2,000    j 

6.00 

3,400 

3.30 

350    I 

4.30 

1,080    ! 

5.20 

2,140    , 

6.20 

3,760 

3.40 

400    1 

4.40 

1,180    i 

5.30 

2,280    | 

6.40 

4,140 

3.50 

450    1 

4.50 

1,280 

5.40 

2,430 

6.60 

4,520 

3.  GO 

510    ' 

4.60 

1,390 

5.50 

2,580    ' 

6.80 

4,920 

3.70 

580 

4.70 

1,500 

5.60 

2,740    ' 

7.00  * 

5,320 

3.80 

650    , 

4.80 

1,620    | 

5.70 

2,900    ! 

7.20 

5,730 

3.90 

730    j 

£ 

1 

1 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  five  dischi 
measurements  made  during  the  latter  part  of  1935.  It  is  fairly  well  defined  between  gage  heig 
3.2  feet  and  4.2  feet.  The  table  has  been  extended  beyond  these  limits,  being  based  on  two  mi 
urements  near  6  feet.    Above  6  feet  it  is  uncertain. 

Estimated  monthly  discharge  of  Arkansas  River  near  Canyon,  Colo.,  for  1905. 
[Drainage  area,  3,060  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September... 

Octobor 

November. .. 
Decern  I  >er... 

The  year 


Discharge  in  second-feet. 


Mean. 


Maximum. 

Minimum. 

395 

170 

465 

150 

770 

300 

1,180 

300 

2,000 

GOO 

6,690 

2,000  j 

1,870 

090  i 

1,280 

425  I 

450 

240 

375 

240  , 

580  | 
450  I 


310  i 
240 


324 
349 
404 

1,254 
3,977 
1,064 
743 
319  | 
318  I 
395 
343  I 


Total  in 
acre-feet. 


19,920 
19,380 
24,840 
35,640 
77,110 
236,700 
65,420 
45,680 
18,980 
19,550 
23,500 
21,090 


0,090  | 


150  i 


841  |        607,800 

I 


Run-off. 


Second-feet 

per  square 

mile. 


a  106 
.114 
.132 
.196 
.410 

1.30 
.348 
.243 
.104 
.104 
.129 
.112 


Dept 
inch* 


.275  I 


ARKANSAS  RIVER  AT  PUEBLO,  COLO. 

The  gaging  station  at  Pueblo,  Colo.,  was  established  in  September,  1894,  by  A.  P.  Da 
at  the  Santa  Fe  Avenue  Bridge.  Since  that  time  continuous  records  have  been  kept  u| 
various  bridges  for  a  period  of  eleven  years.  This  station  Is  an  important  one,  being  loca 
near  the  head  of  the  principal  irrigated  portion  of  Arkansas  Valley  and  above  the  he 
gates  of  the  larger  canals.  For  this  reason  water  superintendents  and  commissioners  dep 
on  gagings  made  at  this  station  for  data  by  which  distribution  of  the  water  is  made  to  ca 
below. 

The  Arkansas  River  channel  at  Pueblo  is  the  best  confined  stream  in  Colorado.  Al 
the  Victoria  Avenue  Bridge  slag  levees  and  dry  rubble  walls  confine  the  channel  in  a  sc 
what  irregular  course.  From  Victoria  Avenue  Bridge  to  Main  Street  Bridge,  a  distant 
600  feet,  the  channel  is  straight,  of  uniform  width,  and  with  perpendicular  masonry  w 
At  the  lower  side  of  the  Main  Street  Bridge  the  masonry  walls  give  way  to  hand-laid 
levees,  which,  though  straight,  bear  at  a  slight  angle  to  the  left  of  the  masonry  walls. 
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of  the  stream  is  composed  of  cobblestones,  merging  into  coarse  gravel  and  sand.  There 
lit  one  channel  at  all  stages.  During  extreme  cold  weather  gage  readings  are  disco n - 
led,  as  the  channel  becomes  obstructed  with  irregular  masses  and  gorges  of  ice,  which 
ide  the  stream  into  several  channels.  Qage  heights  range  from  2  to  12  feet  on  the  gage 
.  During  high  water  and  its  recession  the  channel  is  more  or  less  shifting.  During 
iter  the  channel  fills  in  slightly  and  is  scoured  out  again  in  the  spring.  The  flow  of  the 
earn  is  rapid,  but  not  too  swift  for  accurate  measurements. 

Discharge  measurements  have  been  made  principally  from  the  Main  Street  Bridge,  though 
ne  have  been  made  at  the  Union  Avenue  Bridge.  The  Main  Street  Bridge  consists  of  a 
gle  151 -foot  span.  A  stay  line  is  located  40  feet  upstream  and  is  used  for  measurements 
ove  gage  height  4  feet.  The  initial  point  for  soundings  is  the  edge  of  the  capstone  of  the 
;ht  masonry  retaining  wall. 

Originally  there  were  two  gage  rods.  The  main  gage  was  a  vertical  staff  fastened  to  the 
t-bank  abutment  of  the  Denver  and  Rio  Grande  railroad  bridge  at  Santa  Fe  avenue. 
lere  was  also  a  short  vertical  rod  for  extreme  low  water  fastened  to  a  pile  about  20  feet  out 
the  stream.  In  June,  1895,  an  inclined  staff  gage  was  placed  at  the  Victoria  Avenue 
ridge  in  order  to  determine  the  slope  of  the  water  surface.  These  rods  were  read  until 
ily  10, 1898,  when,  on  account  of  the  shifting  of  the  bed  of  the  river,  they  were  abandoned, 
id  a  new  gage  was  installed  on  the  east  side  of  the  Main  Street  Bridge.  Readings  were 
ade  at  the  Main  Street  Bridge  until  March  3, 1900,  when,  owing  to  the  scouring  of  the  chan- 
•1,  a  staff  gage  was  fastened  vertically  to  the  masonry  wall  about  60  feet  below  the  south 
id  of  the  Union  Avenue  Bridge. 

June  13,  1900,  this  rod  was  connected  with  a  bench  mark  on  the  coping  at  the  north- 
est  corner  of  the  Union  Avenue  Bridge,  which  was  found  to  be  19.79  feet  above  the  zero  of 
le  rod.  In  March,  1902,  another  rod  was  fastened  vertically  to  the  masonry  wall  on  the 
got  bank,  about  30  feet  above  the  south  end  of  the  Union  Avenue  Bridge.  Gage  heights 
om  July  10,  1898,  to  July  14, 1902,  were  taken  from  the  rod  just  below  the  Union  Avenue 
ridge.  From  July  14, 1902,  until  July  7, 1905,  the  readings  were  taken  from  the  rod  above 
te  bridge.  When  the  upper  gage  was  set  the  datum  was  0.2  foot  higher  than  the  lower 
ige.  In  all  discharge  measurements  made  in  1902  the  gage  height  was  taken  from  the  rod 
wve  the  Union  Avenue  Bridge. 

In  June,  1905,  the  gage  above  Union  Avenue  Bridge  was  rendered  useless  by  shifting  of 
le  channel,  and  July  7,  1905,  a  standard  chain  gage  was  fastened  to  the  upstream  side  of 
e  Main  Street  Bridge,  about  300  feet  below  the  staff  gage.  The  length  of  the  chain  is  19.32 
et.  There  are  two  markers,  giving  a  range  of  20  feet  on  a  10-foot  scale.  During  1905  the 
ige  was  read  twice  each  day  by  David  J.  Cox.  The  bench  mark  is  a  cross  painted  on  the 
otway  at  the  gage-chain  box;  elevation,  18.60  feet  above  the  datum  of  the-  gage. 
Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the. 
nited  States  Geological  Survey  (Ann= Annual  Reports;  Bull=Bulletin;  WS=Water-Sup- 
ly  Paper): 

Description:  Ann  11  ii,  p  49;  18,  iv,  pp  227-228;  Bull  110,  p,  15S;  \VS  16,  p  120;  28,  pp  107-108;  37,  pp 
S9-280;  50,  p  325;  66,  pp  49-50;  84,  pp  130-131;  99,  pp  293-294;  131,  pp  130-131. 

Discharge:  Ann  18,  iv,  p228;  Bull  131,  p90;  140,  p  158;  \VS  16,  p  120;  28,  p  110;  37,  p260;  50,  p325;  66.  p 
fc  84,  p  131;  99,  p  295;  131,  pp  132,  180. 

Discharge,  monthly:  Ann  11,  ii,  pp  49,  98;  12,  ii.  p  360;  13,  iii.  p  94;  18,  iv,  p  230;  19,  iv,  p  357;  20,  iv,  pp 
»,3»;  21,  iv,  p  232;  22,  iv,  p  342;  WS  75,  p  146;  84,  p  133;  99,  p  296;  131,  p  133. 

Discharge,  yearly:  Ann  13,  iii,  p  99;  20,  iv,  p  56. 

Gtgeheights:  Bull  140,  p  159;  \VSll,p61;  16,  p  120;  28,  pill;  37,  p260;  50,  p326;  66,  p50;  84,  p  132;  99, 
H>  295-296;  131,  p  132. 

Hydrographs:  Ann  18,  iv,  p  231;  19,  iv,  p  357;  20,  iv.  p  337;  21,  iv,  p  232;  22,  iv,  p  342;  WS  75,  p  146. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  330. 

Rating  tables:  Ann  18,  iv,  p  229;  19,  iv,  p  356;  WS  28,  p  117;  39,  p  450;  52,  p  518;  66,  p  172;  81,  P  l:v2"»  ^ 
P296;131,pl33. 
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Discharge  measurements  of  Arkansas  River  at  Pueblo,  Colo.,  t»  1906. 


Date. 


Hydrographer. 


I 


March  4 1  R.I.Meeker.. 

March  11 do 

March  16 ' do 

May  10 • do 

June  6 '  M.  P.  Beeaon  . 

June  7 '  R.I.Meeker.. 

Do ' do 

June  20 ' do 

June  24 ' do 

July'7 1 do 

August  9 ! do 

September  23. .| do 

November  4... do 


Width. 


Feet. 
107 
75 
99 
151 
150 
150 
150 
150 
150 
149 
151 
80 
89 


Area  of 
section. 


Ill 
87 
133 
274 
835 
640 
655 
410 
396 
196 
230 
102 
119 


Mean 
velocity. 


Feet  per 
second. 
3.51 
3.71 
4.10 
4.98 
8.15 
8.20 
8.03 
6.80 
6.70 
4.06 
4.35 
2.65 
2.97 


Gaee 
height. 


Dto- 


Feet. 
2.25 
2.10 
2.50 
3.40 
6.75 
5.85 
5.90 
4.25 
4.15 
2.72 
3.02 
2.15 
2.30 


\8eemi- 


&,» 

*,» 

*.< 
m 
u 

2* 


Daily  gage  height,  in  feet,  of  Arkansas  River  at  Pueblo,  Colo.,  for  1906. 


Day.          1  Jan. 

1 '    2.1 

2 1    2.1 

3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
IK. 
19. 
20. 
21. 
22. 

2:*. 

24.. 
25.. 
20.. 


28. 
29.. 
30.. 
31.. 


Feb.     Mar.     Apr. 


2.05 
2.05 
2.0 
2.0 
2.0    | 
2.0    j 
2.0    | 
1.95  | 
1.95  I 
1.95  I 
1.9    | 
1.9    | 
1.9    i 
1.9    | 
1.9    | 
1.9     | 
1.9    , 
1.9    ( 

..... 

1.0    I 

I.»  I 

1.8  , 
1.9 

1.9  , 
1.9 

1.9 

1.9      ':, 


1.95 

1.95 

1.95 

1.95 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.05 

2.1 

2.15 

2.2 

2.25 

2.3 

2.35 

2.4 

2.4 


2.4     ! 

»! 

2.4 

»i 

2.3    | 

2.3  ( 
2.7  , 
2.75  , 
2.65  | 
2.45  j 
2.2  | 
2.1    | 

2.1  I 

2.2  i 
2.35! 

2.4  j 
2.6 
2.6 
2.5 
2.5 
2.4 
2.4 
2.3 
2.3 
2.25 
2.25 
2.35  j 

2.4   : 

2.35  I 

2.3  I 
2.3    "l 


4.05 

2.9 

2.8 

2.6 

2.55 

2.55 

2.8 

2.9 

2.85 

2.9 

2.75 

2.75 

2.75 

2.75 

2.75 

2.7 

2.75 

2.6 

2.65 

2.65 

2.55 

2.45 

2.7 

3.4 

3.5 

3.95 

3.75 

3.75 

3.8 

3.85 


May. 


4.05 

3.9 

3.75 

3.6 

3.5 

3.45 

3.35 

3.35 

3.55 

3.45 

3.35 

3.3 

3.25 

3.25 

3.2 

3.2 

3.2 

3.45 

3.55 

4.1 

4.2 

4.35 

4.45 

4.6 

4.6 

4.45 

4.45 

4.4 

4.35 

4.15 

4.1 


June. 


4.3 
4.75 
5.1 
6.3 
6.55 
6.6 
6.05 
6.25 
6.55 
6.6 
6.0 
5.7 
5.7 
5.6 
5.45 
I    5.25 


July. 


I 

i 

5. 15  1 

4.8    j 

4.65  1 

4.2 

4.0 

3.85 

3.9 

3.85 

3.8 

3.7 

3.7 

3.65 

3.7 

3.45 


I 


I 


3.35 

3.15 

3.0 

2.95 

2.85 

2.75 

2.55 

2.65 

2.8 

2.75 

3.0 

3.0 

2.85 

2.85 

2.8 

2.9 

2.85 

2.7 

2.5 

2.7 

3.0 

3.2 

3.0 

2.8 

2.75 

2.8 

3.05 

2.65 

2.45 

3.05 

3.0 


Aug. 


3.3 

3.35 

3.05 

2.95 

2.85 

2.85 

3.25 

3.15 

2.95 

2.95 

2.85 

3.0 

2.75 

2.55 

2.55 

2.85 

2.9 

2.85 

2.75 

3.1 

2.75 

2.55 

2.35 

2.55 

2.7 

2.65 

2.65 

2.4 

2.35 

2.5 

2. 


Sept. 

2.4 

2.4 

2.35 

2.4 

2.35 

2.55 

2.7 

2.55 

2.4 

2.35 

2.45 

2.3 

2.25 

2.3 

2.3 

2.25 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.15 

2.15 

2.12 

2.1 

2.06 

2.05 

2.05 

2.06 


Oct. 

2.05 

2.08 

2.05 

2.38 

2.32 

2.3 

2.2 

2.12 

2.05 

1.95 

1.97 

2.03 

1.97 

2.0 

2.0 

2.07 

2.05 

2.2 

2.23 

2.17 

2.2 

2.2 

2.27 

2.25 

2,25 

2.23 

2.2 

2.2 

2.25 

2.27 


Not.     Dec 


2.35  j 
2.33 
2.33  I 
2L351 
2.42  j 
2.6 
2.62  j 
2.58 
2.5    I 
2.38 

"I 

2.35 
2.3    I 
2.25 
2.28  j 
2.28 
2.3    I 
2.28 
2.28  I 
2.22 
2.22  j 

22 

2.25 

2.3 

2.25  I 

2.22 

2.3 

2.3 

2.4 

2.48 


2.51 

2.9 

2.32 

2.45 

2.45 

2.48 

2.48 

2.48 

2.5 

2.5 

2.5 

2.48 

2.52 

2.52 

2.52 

2.52 

2.52 

2.52 

2.5 

2.5 

2.48 

2.42 

2.38 

2.4 

2.4 

2.43 

2.4 

2.4 

2.35 

2.3 


Note.— Gage  heights  during  January  and  February  have  been 
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tation  rating  table  for  Arkansas  River  at  Pueblo,  Colo.,  from  January  1  to  June  10, 1906. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
,   height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

!     Feet. 

Second- feet. 

2.00 

255 

3.10 

1,130 

4.20 

2,650 

1       5.30 

4,330 

2.10 

300 

3.20 

1,250 

4.30 

2,800 

1       5.40 

4,490 

1      2.20 

350 

3.30 

1,370 

4.40 

2,950 

5.50 

4,650 

1      2.30 

410 

3.40 

1,500 

4.50 

3,100 

5.60 

4,810 

i      2.40 

480 

3.50 

1,630 

4.60 

3,250 

,        5.70 

4,975 

|       2.50 

560 

3.60 

1,770 

4.70 

3,400 

1        5.80 

5,140 

i       2.60 

640 

3.70 

1,910 

4.80 

3,550 

5.90 

5,305 

1       2.70 

730 

3.80 

2,050 

4.90 

3,705 

1        6.00 

5,470 

2.80 

820 

3.90 

2,200 

5.00 

3,860 

6.20 

5,800 

'       2.90 

920 

4.00 

2,350 

5.10 

4,015 

1        6.40 

6,130 

3.00 

1,020 

4.10 

2,500 

5.20 

4,170 

,        6.60 

6,460 

» above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  six  discharge  measure- 
» made  daring  1904  and  seven  measurements  during  the  first  part  of  1905.    It  is  fairly  well  defined. 

m  rating  table  for  Arkansas  River  at  Pueblo,  Colo.,  from  June  11  to  December  31, 1906. 


*$t    JDiKharge. 

Gage 
height. 

Discharge. 

i 

Gage 
height. 

Discharge. 

height. 

Discharge. 

Feet,     \8econd-feet. 

1 

i     Feet. 

Second-feet) 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.00    1             200 

;       2.40 

420 

2.80 

770    1 

3.20 

1,230 

2.10    1             240 

2.50 

500    | 

2.90 

870    , 

3.30 

1,360 

2.20    1             290 

2.60 

580    i 

3.00 

980    ! 

3.40 

1,490 

2.30    i             350 

1 

2.70 

Mj 

3.10 

1,100 

1 

3.50 

1,630 

above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  three  discharge  meas- 
•nt»  made  during  the  latter  part  of  1905.    It  is  well  defined. 

•ve  3.5  feet  the  table  is  the  same  as  the  preceding  one.    Changes  in  conditions  due  to  flood  make 
ibles  necessary  for  1905. 

Estimated  monthly  discharge  of  Arkansas  River  at  Pueblo,  Colo.,  for  1905. 
[Drainage  area,  4,600  square  miles.] 


Discharge  in  second- 

feet. 

Total  in 
acre- feet. 

14,330 
10,270 
29,210 
04,080 
128,200 
230, 100 
51,900 
48,580 
20,590 
10,850 
22,910 
28,840 

671,900 

Run-off. 

Month, 
iry 

Maximum. 
300 

1 
Minimum.  | 

215  1 

Mean. 

233 

293 

475 

1,077 

2,085 

3,867 

845 

790 

340 

274 

385 

409 

Second-feet 

j>er  square 

mile. 

0.051 
.004 
.103 
.234 
.453 
.841 
.184 
.172 
.075 
.060 
.084 
.102 

Depth  in 
inches. 

0. 059 

wry 

480  |              235  , 
775  j              300  j 
2,425                 520 
3,250              1,250 
6,460              1,51*0 
1,425  |                400 
1,425                 385  | 
070  I               220  ' 
400  '               180  ' 
598                  290  • 
540  '                302 

.007 

b 

.119 

.261 

.522 

.938 

.212 

st 

.198 

mber 

.084 

*r 

.009 

mber 

iber 

.094 
.118 

The  year 

0,400                  180 

1                        1 

928 

.202 

2.74 

28 
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ARKANSAS  RIVER  NEAR  SYRACUSE,  KANS. 


This  station,  established  August  21,  1902,  by  W.  G.  Russell,  is  located  on  the  highway 
bridge  1  mile  south  of  Syracuse,  Kans. 

The  channel  above  and  below  the  station  is  straight  and  the  water  is  sluggish.  The  right 
bank  is  low  and  liable  to  overflow;  the  left  bank  is  high,  and  the  bed  of  the  stream  is  sandy 
and  shifting. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is  on 
the  left  bank. 

The  gage  Is  a  staff  fastened  to  the  downstream  pile  of  a  bent,  158  feet  from  the  initial  point 
for  soundings.  During  1905  the  gage  was  read  once  each  day  by  Philip  Botts.  The  bench 
mark  is  on  the  top  of  the  east  end  of  the  first  sill  at  the  north  end  of  the  bridge.  Elevation, 
11.52  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Description :  84,  p  123;  99,  p  209;  131,  p  134. 
Discharge:  84,  p  123;  99,  p  269;  131,  p  134. 
Discharge,  monthly:  84,  p  125;  99,  p  271. 
Gage  heights:  84,  p  124;  99,  p  270;  131,  p  135. 
Rating  tables:  84,'  p  124;  99,  pp  270-271. 

Discharge  measurements  of  Arkansas  River,  near  Syracuse,  Kans.f  in  1905. 


Date. 


April  19. 
June  7.. 
JuncS.. 
June  8.. 


ITydrographer. 


W.G.Russell. 
do 


..do. 

..do. 

JuncO j do. 

July  30 | do. 

August  19 ! do. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Square 

Feet  per 
second. 

262 

328 

2.39 

420 

1,341 

3.85 

532 

1,656 

3.84 

562 

1,833 

3.77 

527 

1,595 

3.57 

380 

986 

2.55 

208 

140 

1.51 

Gage 
height. 


Dis- 
charge. 


Feet.     I 
2.70  , 
4.7S 
5.15 
5.40  ; 
5.20 

4.oo ; 

2.30 

I 


Second-  . 
feet.     , 

7» 
5,10 
6,* 
6,« 
5.7M 
2,4* 
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DaUy  gaffe  height,  in  feet,  of  Arkansas  Rwer  near  Syracuse,  Kans.ffor  1906. 


Day. 


Jan.      Feb.     liar.     Apr.     May.    June.    July.     Aug.     Sept.     Oct.     Nov, 


1.3 
1.5 
1.4 
1.7 
1.7 
1.8 
2.0 
2.0 
2.0 
1.8 
1.8 
1.7 
1.7 
1.5 
1.5 
1.7 
1.8 
1.0 
2.0 
2.4 
2.4 
2.0 
2.0 
1.8 
1.8 
1.5 
1.5 
1.5 
1.7 
1.7 
1.8 


1.9 
1.9 
2.0 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
3.0 
3.0 
3.3 
3.4 
3.5 
3.5 
3.3 
3.0 
3.0 
2.8 


2.5 
2.5 
2.3 
2.3 
2.1 
2.1 
2.0 
2.0 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
1.9 
1.8 
1.8 
2.5 
2.4 
2.2 
2.0 
2.0 
1.8 
1.8 
1.9 
1.8 
1.7 
1.7 


2.0 

3.0 

5.25 

5.0 

4.0 

3.5 

3.5 

3.1 

2.9 

3.1 

3.1 

3.1 

3.2 

3.4 

3.1 

3.1 

2.8 

2.8 

2.7 

2.7 

2.7 

2.6 

2.6 

3.5 

7.25 

6.5 

5.05 

6.25 

5.0 

5.0 


5.0 
4.9 
4.8 
4.7 
4.6 
4.5 
4.4 
4.3 
4.0 
3.9 
3.8 
4.4 
4.6 
4.4 
4.2 
4.2 
4.2 
4.2 
4.2 
4.8 
4.8 
4.5 
4.4 
4.2 
6.5 
4.7 
5.0 
5.0 
4.8 
4.7 
4.5 


4.3 
4.3 
4.6 
4.0 
4.0 
4.3 
4.7 
5.4 
5.2 
5.4 
5.1 
5.1 
5.0 
5.0 
4.7 
4.7 
4.7 
4.5 
4.5 
4.3 
4.0 
4.5 
4.3 
3.7 
3.5 
3.5 
3.4 
3.3 
3.0 
2.9 


2.8 
2.7 
2.8  | 

2.5 : 

2.8 

2.8 

2.7 

2.6 

2.5 

2.4 

2.4 

2.0 

1.9 

1.8 

2.2 

1.9 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

2.3 

2.4 

2.5  i 

2.7  I 

2.5, 

4.8 

4.3  I 

3.4  I 


3.5 
6.3 
6.1 
4.7 
4.2 
3.7 
3.2 
3.7 
3.5 
3.2 
3.1 
3.1 
2.8 
2.7 
2.7 
2.6 
2.6 
2.6 
2.5 
2.2 
2.0 
2.1 
2.2 
2.0 
1.9 
1.8 
1.8 
3.3 
2.9 
2.6 
2.5 


2.4 
2.2 
2.3 
2.0 
2.4 
2.4 
2.3 
2.3 
3.4 
3.2 
3.0 
2.7 
2.6 
2.6 
2.6 
2.4 
2.3 
2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.0 
2.0 
2.1 
2.0 
2.0 
2.0 
1.9 


1.9 

1.9 

1.9  ' 

1.9  I 

1.8  | 

1.8  I 

1.8 

1.8 

1.8 

1.7 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

2.0 


2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.0 
1.9 
1.9 
1.9 
2.0 
2.0 
2.0 
2.0 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.2 
2.2 
2.3 


n  rating  table  for  Arkansas  River  near  Syracuse,  Kans.,  from  January  1  to  November 

30,1906. 


Gage 

Discharge. 

|   height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

1     Gage 
height. 

Discharge. ; 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

1     Feet. 

Second-feet. 

1.30 

3 

2.60 

535    , 

3.80 

2,100 

1        5.00 

5,800 

1.40 

5 

2.70 

625    1 

3.90 

2,300 

5.20 

6,750 

1.50 

10 

2.80 

725 

4.00 

2,500 

5.40 

7,900 

1.60 

20 

2.90 

835    ' 

4.10 

2,720 

5.60 

9,100 

1.70 

40 

3.00 

950 

4.20 

2,950 

5.80 

10,500 

1.80 

65 

3.10 

1,070    | 

4.30 

3,200 

6.00 

12,000 

1.90 

95 

3.20 

1,200 

4.40 

3,500 

6.20 

13,600 

2.00 

130 

3.30 

1,335 

4.50 

3,800 

6.40 

15,400 

2.10 

175 

3.40 

1,480    1 

4.60 

4,150 

6.60 

17,200 

2.20 

230 

3.50 

1,625 

4.70 

4,500 

6.80 

19,300 

2.30 

295 

3.60 

1,775    1 

4.80 

4,900 

7.00 

21,500 

2.40 

370 

3.70 

1,930 

4.90 

5,350 

7.20 

24,100 

2.50 

450 

1 

ibove  table  is  applicable  only  for  open-channel  conditions.    1 1  is  based  on  seven  discharge  tneAS- 
ita  made  during  1905  and  three  high-water  measurements  of  1903.    It  is  not  very  y^\  deft*1^' 
ihb  173-00 3 
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STREAM   MEASUREMENTS   IN   1905,  PABT   IX. 


Estimated  monthly  discharge  of  Arkansas  River  near  Syracuse,  Kans.,fer  1906. 
[Drainage  area,  24,900  square  miles.] 


Month. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean, 


370 

1,625 

450 

24,800 

16,300 

7,900 

4,900 

14,500 

1,480 

130 

295 


The  period . 


3 

95 

40 

130 

2,100 


78.0 

737 

149 
3,613 
4,311 
3,783 

612 
1,765 

393 

70.2 

151 


Total  in 
acre-feet. 


4,796 

40,930 

9,162 

215,000 

265,100 

225,100 

37,630 

108,500 

23,380 

4,316 

8,985 


Run-off. 


Second-feet 
per  square 


942,900 


0.0031 
.030 
.0060 
.145 
.173 
.152 
.025 
.071 
.016 
.0028 
.0060 


Depth  in 
inches. 


O.00M 
.031 
.009 
.16 
.!» 
.170 
.00 
.082 
.018 
.000 
.00* 


ARKANSAS  RIVER  NEAR  DODGE,  KANS. 

This  station  was  established  November  28,  1902,  by  W.  G.  Russell,  and  is  located  one- 
fourth  mile  south  of  Dodge,  on  the  highway  bridge. 

The  channel  both  above  and  below  the  station  is  straight  for  about  100  feet.  Both  banb 
are  low  and  liable  to  overflow.    The  bed  of  the  stream  is  Bandy  and  shifting. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is  oft 
the  left  bank. 

The  gage  is  a  staff  fastened  to  the  upstream  pile  of  a  bent  337  feet  from  the  north  end  of; 
the  bridge.  During  1905  the  gage  was  read  once  each  day  by  Alexander  Alter.  Bench 
marks  were  established  as  follows:  (1)  The  top  of  the  east  end  of  the  cap  at  the  north  end 
of  the  bridge;  elevation  9.83  feet.  (2)  The  top  of  the  east  end  of  the  cap  at  the  abutment* 
of  the  south  end  of  the  bridge;  elevation,  10.10  feet.  Elevations  refer  to  the  datum  of 
the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papeil  i 
of  the  United  States  Geological  Survey: 

Description:  84,  p  123;  99,  p  268;  131,  p  135. 
Discharge:  84,  p  123;  99,  p  268;  131,  p  136. 
Discharge,  monthly:  131,  p  138. 
Gage  heights:  84.  p  128;  99,  pp  268-269;  131,  p  137. 
Rating  table:  131,  p  138. 

Discharge  measurements  of  Arkansas  River  near  Dodge,  Kans.,  in  1906. 


Date. 


Hydrographer. 


April  18 W.  G.  Russell. 

Juno  10 do 

Junell do 

June  11 do 

July  31 do 


August  18 

September  24 . 


.do. 
.do. 
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Daily  gage  height,  in  feet,  of  Arkansas  River  near  Dodge,  Kane.,  for  1906. 


T>my. 


I   Jan.       Feb.      liar.      Apr.      May.     June.     July.      Aug.     Sept.  i     Oct, 


8  i 

«    I 
85  i 

«| 
9 

•    , 
9 

0 ! 

0 

0    , 

2.0  ; 

2.0    , 


2.05 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 
1.0 
2.5 
2.6 
2.6 
2.8 
2.55 


2.4 

2.3 

2.2 

2.05 

2.0 

1.9 

1.85 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.5 

1.4 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

1.3 

1.3 


1.4 

1.4 

1.4 

2.8 

3.5 

3.2 

2.8 

2.6 

2.5 

2.5 

2.4 

2.3 

2.3 

2.3 

2.5 

2.5 

2.35 

2.15 

2.15 

2.2 

2.2 

2.2 

2.3 

2.6 

3.0 

6.25 

5.25 

4.75 

5.45 

4.75 


4.8 

4.25 

4.0 

4.0 

4.0 

4.1 

4.0 

3.6 

3.55 

3.3 

3.0 

2.6 

3.65 

3.65 

3.55 

3.5 

3.65 

3.7 

3.5 

3.5 

4.5 

4.65 

4.35 

4.0 

4.75 

4.25 

3.5 

4.25 

5.9 

4.25 

4.0 


3.55 

3.35 

3.0 

3.0 

3.0 

2.6 

2.65 

2.55 

3.85 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

3.95 

3.6 

3.5 

3.35 

3.6 

3.4 

3.2 

3.2 

3.2 

2.9 

2.5 

2.4 

2.35 

2.15 

2.0 


2.0 

1.9 

1.9 

1.75 

1.6 

1.5 

1.45 

1.5 

1.4 

1.4 

1.4 

1.35 

1.3 

1.2 

1.2 

1.1 

1.1 

1.1 

1.05 

1.0 

1.0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.0 

1.0 

1.0 

1.3 

2.5 


2.4 

2.25 

2.85 

3.55 

3.1 

2.95 

2.7 

2.6 

1.95 

1.85 

1.8 

1.7 

2.05 

1.95 

1.85 

1.7 

1.7 

1.35 

1.3 

1.4 

1.3 

1.2 

1.2 

1.2 

1.1 

1.1 

1.1 

1.1 

1.0 

1.0 

1.0 


1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.35 

1.5 

1.5 

1.5 

1.45 

1.4 

1.5 

1.45 

1.4 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 


1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

1.0 

1.0 

1.1 

1.2 

1.2 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.4 


nt.— River  frozen  January  1  to  February  23,  approximately. 

ion  rating  table  for  Arkansas  River  near  Dodge,  Kans.,from  January  1  to  June  12 ',  1906. 


\  height. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Oage 
height. 

Feet. 

Discharge. 
Second-feet. 

1     Oage 
height. 

Discharge. 

1 

i    Feet. 

Feet. 

Second-fret 

1.30 

180 

2.40 

1,335 

3.50 

4,100 

4.60 

S,  110 

1.40 

225 

2.50 

1,530 

3.60 

4, 425 

4.70 

8, 550 

1.50 

280 

2.60 

1,735 

3.70 

4,760 

4.. SO 

0,000 

1.60 

345 

2.70 

1,950    1 

3.80 

5, 100 

4.00 

0,465 

1.70 

420 

2.80 

2,175 

3.90 

5.450 

5.00 

0,050 

1.80 

505 

2.90 

2,410    1 

4.00 

5,800 

5.20 

10,030 

1.90 

605 

I        3.00 

2,660 

4.10 

6,160 

5.40 

11,010 

2.00 

720 

I        3. 10 

2,920 

4.20 

6,530 

5.60 

12,000 

2.10 

850 

1        3.20 

3, 195 

4.30 

6,010 

,         5.80 

13,920 

2.20 

995 

1        3.30 

3,485    ' 

4.40 

7,300 

6.00 

14,950 

2.30 

1,155 

3.40 

i 

3,785    1 

4.50 

7,700 

1 
1 

fet above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  four  discharge  meas- 
t  during  April  to  June,  1905.    Owing  to  the  shifting  character  of  the  stream  bed  and  insuf- 
s,  the  above  table  is  very  uncertain. 
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Station  rating  table  for  Arkansas  River  near  Dodge,  Kane.,  from  June  IS  to  October  SI,  I 


Gage 
height. 

Discharge. 

height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

1 

1     Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

SccomdfceL 

1.00 

2 

1        1.80 

200 

2.60 

1,265 

3.40 

3.425 

1.10 

4.5 

!        1.90 

275 

2.70 

1,460 

3.50 

3,770 

1.20 

10 

1        2.00 

370 

2.80 

1,685 

3.60 

4,125 

1.30 

20 

2.10 

480 

2.90 

1,930 

3.70 

4,490 

1.40 

35 

2.20 

605 

3.00 

2,195 

3.80 

4,690 

1.60 

60 

1        2.30 

745 

3.10 

2,480 

3.90 

5,235 

1.60 

95 

'        2.40 

900 

3.20 

2,780 

4.00 

5,620 

1.70 

140 

|        2.50 

1,070 

3.30 

3,095 

The  above  table  is  based  on  three  discharge  measurements  made  during  July  and  August,  1905 
See  note  to  table  above. 

Estimated  monthly  discharge  of  Arkansas  River  near  Dodge,  Rons.,  for  1906. 


Month. 


Maximum.    Minimum. 


February  24-28. 

March 

April 

May 

June 

July 

August 

September 

October 


The  period . 


Discharge  in  second-feet. 


2,175 

1,335 

16,300 

14,430 

5,800 

1,070 

3,948 

60 

35 


1,530 

180 

225 

1,735 

370 

2 

2 

2 

1 


1,761 
453 
3,126 
5,772 
3,285 
86.0 
545 
17.1 
9.8 


Total 
acre-ft 


i; 
% 
is 

191 


Note.— No  estimate  for  ice  period. 

ARKANSAS  RIVER  AT  HUTCHINSON,  KANS. 

This  station  was  established  May  13,  1895,  and  was  discontinued  October  31, 1905. 
located  at  the  wagon  bridge  at  the  south  end  of  Main  street,  Hutchinson,  Kans. 

The  channel  is  straight  for  some  distance  above  and  below  the  bridge  and  has  a  widl 
1,020  feet,  broken  by  11  steel  piers.  The  bed  is  sandy  and  very  shifting,  necessitating 
quent  discharge  measurements  and  soundings.  At  low  water  the  stream  subdivides  io 
number  of  small  channels. 

Discharge  measurements  are  made  from  the  bridge  at  high  water;  at  low  water  they 
be  made  by  wading. 

The  gage  Is  a  staff  fastened  to  the  downstream  pier  of  the  third  bent  from  the  north 
of  the  bridge.  During  1905  the  gage  was  read  once  each  day  by  George  E.  Dixon.  Bi 
marks  were  established  as  follows:  (1)  The  upper  crosspiece  of  the  pier  guard;  elevat 
8.35  feet.  (2)  The  top  of  the  iron  doorsill  of  the  first  brick  building  next  to  the  river; 
vation,  8.12  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of 
United  States  Geological  Survey  (Ann=Annual  Reports;  Bull=Bulletin ;  WS-Wi 
Supply  Paper): 

Description:  Ann  18,  iv,  pp  232-233;  20,  iv,  p 342-343;  Bull  140,  pp 
p  265;  50, p  330;  66,  p  56;  84,  p  120;  99.  p  266;  131,  p  139. 

Discharge:  Ann  18,  iv,  p  233;  Bull  140, p  161;  WS  16,  p  124; 
121;  99,  p  266;  131,  p  139. 

Diacharge,  monthly:  Ann  18,  iv,  p234;  19,  iv,  p361;  20,  iv, 
UD,  p  Ua;  WB  75,  p  147;  84,  p  122;  99,  p  267;  131,  p  Ul. 
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r-ge,  yearly:  Ann  20,  iv,  p  57. 

eights:  Bulll40,pl61;  WSll,p62;16,pl24;  28,pll4;  37,  p 265 ;  50,  p 330;  66,p56;  84,  p  121;  99, 

•7;  131,  p  140. 

graphs:  Ann  18,  iv,  p  234;  19,  iv.  p  361;  20,  iv,  p  343;  21,  iv,  p  237;  22,  iv,  p  344;  WS  75,  p  148. 

,11  and  run-off  relation:  Ann  20  iv,  p  330. 

:  tables:  Ann  18,  iv,  p  234;  19,  iv,  p  360;  WS  28,  p  117;  39,  p  450;  52,  p  518;  66,  p  172;  84,  p  122;  99, 

1,  p  140. 

Discharge  measurements  of  Arkansas  River  at  Hutchinson,  Kans.,  in  1905, 


te. 

Hydrographer. 

Width 

Area  of 
'   section. 

Mean 
velocity. 

height. 

Dis- 
charge. 

W.  G.  Rua 
do 

sell 

Feet. 
398 
762 
532 
668 
568 
408 
312 
131 

Square 

feet. 

554 

1,505 

1,250 

1,442 

1,164 

469 

228 

87 

Feet  per 
second. 
2.58 
3.83 
3.19 
3.31 
3.18 
2.26 
1.96 
1.85 

Feet. 
2.80 
4.80 
4.20 
4.55 
4.15 
2.60 
1.85 
1.40 

Second- 
feet. 
1,432 

5,764 

do 

3,985 

do 

4,779 

do 

3,697 

I 

do 

1,059 

» 

do.. 

446 

►er  23.. 

.do 

161 

1 

DaUy  gage  height,  infect,  of  Arkansas  River  at  Hutchinson,  Kans.,  for  1906. 

>*y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.95 

1.95 

1.95 

1.95 

1.95 

1.85 

1.75 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.7 

1.7 

1.8 

1.96 

2.2 

2.2 

2.2 

2.2 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.2 

2.15 

2.05 

2.0 

2.0 

2.0 

2.25 

2.4 

2.5 

2.5 

2.78 

3.5 

2.9 

3.5 

3.48 

3.4 

3.4 

3.25 

3.05 

3.0 

2.9 

2.9 

2.8 

2.7 

2.6 

2.6 

2.52 

2.4 

2.4 

2.4 

2.4 

2.5 

2.5 

2.6 

2.5 

2.4 

2.3 

2.2 

2.2 

2.2 

2.15 

2.1 

2.1 

2.05 

2.05 

2.05 

2.0 

2.05 

2.05 

2.05 

2.1 

3.82 

3.45 

3.3 

3.18 

3.05 

2.95 

2.9 

2.8 

2.7 

27 

5.57 

5.5 

5.15 

4.85 

4.7 

4.5 

4.5 

4.4 

4.6 

4.45 

4.25 

4.05 

3.85 

3.9 

3.8 

5.0 

5.0 

4.75 

4.4 

4.2 

3.95 

3.6 

3.5 

3.35 

3.3 

4.3 

4.1 

4.4 

4.2 

4.3 

3.2 

3.25 

3.2 

3.05 

3.0 

2.7 

2.45 

2.25 

2.2 

2.2 

2.6- 
2.5 
2.5 
2.8 
2.9 
3.0 
3.4 
3.5 
3.4 
3.25 

1.4 

1.32 

1.22 

1.2 

1.2 

2.2 

2.15 

1.95 

1.9 

1.9 

1.9 

1.9 

1.85 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.2 

1.2 

1.2 

1.2 

2.22  |      3.05 
2.3    !      2.75 
2.2    |      2.4 

1.2 

1.2 

1.15 

2.05  |      2.3           1.8 

1.15 

1.92  I      2.3 
1.9    1      2.25 

1.75 
1.7 
1.65 
1.6 

1.15 

3.85  '      4.6 

1.15 

2.75  | 

3.85         4.35 

1.9    i      2.2 

1.15 

2.8    i      3.75         4.25  j      1.85  |      2.1 

1.2 

2.75        3.8          4.15  ,      1.8    j      1.95  |      1.55 
2.75  '      3.85  j      4.1     ,      1.8          1.85  1      1.5 

1.2 

1.2 

2.7          4.05         4.0    ,      1.7 

1.9 

1.45 

1.4 

1.4 

1.35 

1.35 

1.35 

1.2 

2.7    .      3.95        3.85  ,      1.77 
2.6           4.8          4.2    ,      1.8 

2.6  |      5.2    '      3.65  ,       1.85 

2.7  4.8    '      3.5           1.7 

1.87 

1.8 

1.7 

1.67 

1.62 

1.2 

1.2 

1.2 

1.2 

2.82  1      4.65  '      3.4 
4.1     1      4.95  '      3.15 
5.42  1      4.9          3.15 
5.4    '      4.95  '      2.92 
5.4    j      5.05  j      3.15 
5.58    

1.7 
1.7 
1.7 
1.7 
2.4 
2.6- 

l^J 

1.6 

1.35 

1.2 

1.6 
1.5 

1.35 
1.3 

1.2 

1.2 

1.4    1       1.3 

1.4    ' 

1  -a 

i 
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Station  rating  table  for  Arkansas  River  at  Hutchinson,  Kan*.,  from  January  I  to  Odsbmi    " 

1905.  ^ 


Gage 
height. 

! 
Discharge.  ( 

I 

height. 

! 

1  Discharge. 

'     Gage 
height. 

Discharge. 

Gage 
height. 

Dtseoarsa. 

Feet. 

1 
Second-feel} 

Feet. 

^Second-feet. 

1     Feet. 

..     . 
Second-feet. 

Feet. 

seeotu^fUL 

1.10 

80    | 

2.20 

[             660 

!       3.30 

2,065 

4.40 

i,m 

1.20 

95    | 

2.30 

1             750 

3.40 

2,240 

4.50 

4,650 

1.30 

120    I 

2.40 

850 

j        3.50 

2,420 

4.60 

4.9V 

1.40 

150    > 

2.50 

960 

,        3.60 

2,606 

4.70 

5,205 

1.50 

190    | 

2.60 

j          1,070 

|        3.70 

2,800 

4.80 

5,500 

1.60 

240    1 

2.70 

l          1,190 

|        3.80 

3,005 

4.90 

5,800 

1.70 

900    ! 

2.80 

1          1,320 

I        3.90 

3,220 

5.00 

6,100 

1.80 

360    | 

2.90 

|          1,-WO 

4.00 

3,440 

5.20 

6,739 

1.90 

430    j 

3.00 

|          1,600 

|        4.10 

3,670 

5.40 

7,3» 

2.00 

500    j 

3.10 

1          1,750 

,        4.20 

3,900 

5.00 

8,050 

2.10 

580    j 

3.20 

1          1,900 

i 

1        4.30 

4,140 

The  above  table  is  applicable  only  for  open-ehaimel  conditions.  It  la  baaed  on  eight  diachargra 

menta  made  during  1905,  and  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Arkansas  River  at  Hutchinson,  Kans.,  for  1906. 
[Drainage  area,  34,000  square  mites.] 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean 


705 
2,420 
2,384 
7,446 
7,982 
6,100 
1,982 
2,420 
660 
120 


The  period . 


190, 

500  , 
540  , 
500  | 
2,902  I 
1,488  | 
300  i 
150  I 


430 
866 
1,112 
1,965 
4,838 
3,470 
743 


99.5 


Total  In 
acre-feet. 


26,440 

48,100 

68,370 

116,900 

297,500 

206,500 

45,680 

54,230 

15,290 

6,118 


Run-of. 


Second-feet 


Depth  ii 


a  013 
.025 
.033 
.058 
.142 
.102 
.023 
.026 
.0076 
.0029 


885,100  < 


aw 


ARKANSAS  RIVER  AT  ARKANSAS  CITY,  KANS. 

This  station  was  established  September  23, 1902,  by  W.  G.  Russell.  It  is  located  on  tbt 
Chestnut  Avenue  Bridge,  one-half  mile  west  of  Arkansas  City,  Kans. 

The  channel  is  straight  for  about  200  feet  above  and  below  the  station  and  has  a  widli 
of  550  feet,  broken  by  30  pile  piers.  Both  banks  are  low  and  liable  to  overflow.  The  bed 
of  the  river  is  sandy  and  shifting.    The  current  is  moderately  rapid. 

Discharge  measurements  are  made  from  the  bridge.  Hie  initial  point  for  sounduip* 
on  the  left  bank. 

The  gage  is  a  staff  fastened  to  the  downstream  pile  of  the  second  bent  from  the  east  end 
of  the  bridge.     During  1905  the  gage  was  read  daily  by  T.  C.  White.     Bench  marks  w» 
established  as  follows:  (1)  the  top  of  the  cap  on  the  pile  wh 
17.20  feet.     (2)  A  nail  driven  into  the  south  pile  of  the  bent 
11.97  feet.    Elevations  refer  to  the  datum  of  the  gage. 
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nation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
nited  States  Geological  Survey, 
►tion:  84,  p  119;  99,  p  263;  131,  p  141. 
rge:  84,  p  119;  99,  p  264;  131,  p  142. 
-ge,  monthly:  99,  p  265;  131,  p  144. 
eight*:  84,  p  120;  99,  p  264;  131,  p  142. 
table:  99,  p  265;  131,  p  143. 

discharge  measurements  of  Arkansas  River  at  Arkansas  City,  Kans.,  in  1906. 


e. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

W.  G.  Russell 

Feet. 
219 
366 
345 
325 
156 
197 
170 

Square 
feet. 

541 

1,767 

1,579 

1,450 

398 

407 

432 

Feet  per 
ieeond. 

2.60 

3.79 

3.59 

3.10 

1.39 

2.22 

1.30 

Feet. 
4.40 
7.70 
7.30 
6.90 
3.30 
3.90 
3.56 

Second- 
fret. 

1,407 

6,693 

5,672 

4,529 

533 

do 

do 

do 

do 

1 

do 

905 

8T27.. 

do 

564 

JaUy  gage  height,  in  feet,  of  Arkansas  River  at  Arkansas  City,  Kans.,  for  1906. 


>*y. 


Jan. 

Feb. 

Mar. 

3.1 
3.1 
3.0 
3.0 
2.9 
2.8 
2.8 
2.9 

4.1 
4.0 
3.8 
3.7 
3.8 
3.8 
3.9 
4.1 

5.4 
5.6 
5.7 
5.8 
5.8 
5.7 
5.7 
5.7 

3.0 

4.2 

5.6 

3.1 

3.9 

5.6 

3.0 

3.8 

5.5 

3.0 

3.9 

5.1 

2.9 

3.8 

4.5 

2.9 

3.8 

4.6 

2.9 

3.8 

4.5 

2.8 

3.7 

4.4 

2.9 

3.7 

4.4 

2.9 

3.6 

4.3 

3.1 

3.7 

4.5 

3.3 

3.7 

4.6 

3.5 

3.8 

4.7 

3.6 

3.7 

4.6 

3.6 

3.8 

4.5 

3.7 

3.8 

4.5 

3.8 

3.7 

4.1 

3.8 

5.1 

4.4 

4.1 

5.3 

4.5 

4.2 

5.3 

4.4 

4.3 

4.3 

4.3 

4.4 

4.2 

4.3 

Apr. 


May. 

June. 

July. 

Aug. 

Sept. 

8.7 

9.0 

5.0 

7.6 

2.5 

9.0 

9.3 

5.3 

7.0 

2.4 

9.2 

9.2 

5.6 

*o 

3.2 

8.3 

8.5 

7.0 

5.5 

2.2 

7.7 

8.1 

8.1 

5.4 

2.2 

7.3 

7.8 

7.4 

5.3 

2.1 

7.1 

7.6 

7.1 

5.2 

2.5 

6.8 

7.1 

7.1 

5.1 

3.0 

7.1 

6.4 

6.7 

5.4 

3.2 

7.2 

6.2 

5.7 

5.3 

4.0 

7.3 

6.3 

5.5 

5.2 

4.7 

6.7 

6.2 

5.0 

5.1 

4.1 

6.6 

5.4 

4.8 

5.1 

5.0 

6.5 

6.5 

4.7 

4.8 

5.2 

6.0 

6.9 

4.6 

4.6 

5.1 

5.8 

6.3 

4.5 

4.5 

4.8 

5.8 

6.6 

•4.4 

4.4 

4.4 

5.9 

7.0 

4.2 

4.3 

4.8 

5.7 

7.1 

4.0 

4.2 

6.8 

-  5.7 

7.2 

3.1 

4.1 

6.6 

5.9 

7.1 

3.8 

3.9 

5.5 

6.0 

7.0 

3.7 

3.7 

5.2 

6.2 

6.1 

3.6 

3.7 

4.8 

7.5 

6.9 

3.6 

3.6 

4.3 

7.1 

6.8 

3.5 

3.1 

3.8 

8.4 

6.0 

3.4 

3.0 

3.7 

7.7 

5.8 

3.3 

2.1 

3.6 

7.7 

5.6 

3.1 

2.9 

3.5 

7.2 

5.3 

3.0 

2.8 

3.4 

7.6 

5.2 

5.0 

2.7 

3.3 

9.3 

7.7 

2.6 

Oct. 


4.3 
4.2 
4.1 
4.2 
4.1 
4.0 
4.3 
4.8 
4.9 
5.7 
5.9 
5.8 
4.9 
4.5 
4.3 
4.3 
4.2 
4.2 

4.1  ' 

I 
4.0 

44  I 
4.2 

4.3  ! 

4.3 

4.5  J 

4.8, 
4.9  I 

5.0  I 
5.9  ' 

8.8  | 


3.2 
3.1 
2.9 
2.9 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.4 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 

2--* 
*-« 


-River  froaeo  January  1  to  February  25,  approximately. 
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Station  rating  table  for  Arkansas  River  at  Arkansas  City,  Kans.,from  January  1  to  (Ms  ] 

31, 1906. 


Gage 
height. 

Discharge. 

1  height. 

Discharge. 

Gage 
height. 

Discharge.! 

Gage 
bright. 

Discharge.] 

Feet. 

Second-feet. 

i     Feet. 

8econd-feet. 

Feet. 

8ccond-fcet) 

Feet. 

Stcoud-jitl. 

2.10 

75 

j       3.60 

670 

5.10 

2,190    1 

7.20 

5,440 

2.20 

82 

1       3.70 

750 

5.20 

2,810    1 

7.40 

5,800  1 

2.30 

90 

3.80 

840 

5.30 

2,440    j 

7.60 

6,160  1 

2.40 

100 

3.90 

030 

5.40 

2.570    ' 

7.80 

6,510 

2.50 

112 

4.00 

1,020 

5.50 

2,700    , 

8.00 

6,920 

2.00 

128 

4.10 

1,110 

5.60 

2,840    j 

8.20 

7,330 

2.70 

160 

I       4.20 

1,210 

5.70 

2,9N0    | 

8.40 

7,750 

2.*) 

180 

4.30 

1,310 

5.80 

3,120    ; 

8.60 

8,170 

2.90 

220 

{        4.40 

1,410 

5.90 

3,270    < 

8.80 

8,595 

3.00 

270 

i        4.50 

1,510 

6.00 

3,420 

9.00 

9,025 

3.10 

320 

;        4.80 

1,620 

6.20 

3,730 

9.20 

9,460 

3.20 

380 

|        4.70 

1,730 

6.40 

4,050 

9.40 

9,900 

3.30 

440 

1        4.80 

1,840 

6.60 

4,380    | 

9.60 

10,  MO 

3.40 

510 

!        4.90 

1,950 

6.80 

4,720 

3.50 

590 

1 

1        5.00 

i 

2,070    I 

7.00 

5,080 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  baaed  on 
urements  made  during  1905.    It  is  fairly  well  defined  between  gage  heights  3.3  feet 
8  feet  this  table  is  the  same  as  table  for  1904. 


discharge  EMM- 
and  8  feet.   Abort 


Estimated  monthly  discharge  of  Arkansas  River  at  Arkansas  City,  Kans.tfor  1906. 


Month. 


i- 


Discharge  In  second-feet. 


March. 
April.. 
May... 


Maximum.  Minimum.  I    Mean. 


Juno 

July 

August 

SeptemlxM". 
Oetolxr 


3,120 
3,270 
9,680 
9,680 
7,125 
6,160 
4,720 
670 


The  j>erio<i . 


Total  in 
acre-feet 


1,110 

1,020 

2,980 

2,310 

270 

75 

75 

100 


I 


1,996  | 
1,702  j 
5,422  , 
5,000  , 

2,333! 
1,710 
1,272  ' 
173  ' 


122,70 
101,30 
333,40 
297,50 
143,41 
KM 
75,81 
10,64 


I 


1,190,00 


Note.— No  estimate  for  ice  period. 

SALT  FORK  OF  ARKANSAS  ltlVER  NEAR  ALVA,  OKLA. 

This  station  was  established  September  10,  1903,  by  W.  G.  Russell,  and  was  discontinue 
December  31,  1905  It  is  located  at  the  railway  bridge  about  one-half  mile  northeast  c 
Alva,  Okla. 

The  channel  is  curved  for  about  200  feet  above  and  below  the  station.  The  current 
sluggish  at  low  and  swift  at  high  stages.  The  bed  of  the  stream  is  composed  of  clean  saw 
and  is  shifting.  There  are  one  or  more  channels  at  low  water  and  one  at  high  water,  divide 
by  piers  and  piles. 

Discharge  measurements  are  made  from  the  upper  side  of  the  deck  railway  bridge,  or  t 
wading  at  low  stages.  This  bridge  is  composed  of  140  feet  of  pile  approach  at  the  sou' 
end,  four  80-foot  steel  girders  resting  on  stone  piers,  and  652  feet  of  pile  approach  at  tl 
north  end.    The  initial  point  for  soundings  is  at  the  south  end. 

A  standard  chain  gage  is  fastened  to  the  upstream  guard  rail  of  the  bridge;  length 
chain  23.00  feet.  There  is  also  a  gage  painted  on  the  fourth  pier  from  the  south  end  of  tl 
bridge.    The  sinking  of  the  river  bed  may  cause  minus  readings  at  very  low  water.     Duri 


ARKANSAS   BIVKB   DRAINAGE   BASIN. 


87 


jage  was  read  once  each  day  by  James  P.  Richmond.  The  bench  mark  is  the  bot- 
\  coping  stone  on  the  north  face  of  the  fourth  pier  from  the  south  end  of  the  bridge; 
8.00  feet  above  the  datum  of  the  gage. 

iption  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water, 
iper  No.  131,  United  States  Geological  Survey,  pages  144-145. 

hargt  measurements  of  Salt  Fork  of  Arkansas  River  near  Alva,  Olda.,  in  1906. 


I 


25. 


Hydrographer. 


W.  G.Russell.. 

J.M.Giles 

Earl  Patterson . 

do 

do 

J.  M.  GUes 

Earl  Patterson. 

J.M.Giles 

Earl  Patterson . 

do 

do 


Width., 


Area  of 
section. 


Feet.  ' 
82  I 
20  I 
328  j 
22  I 


40  : 
16  j 
16  I 


37 


Square 

feet. 

25 

5 

190 

7 

37 

7.6 

20 

5 

5 

74 

18 


Mean 
velocity. 

Gage 
height. 

Feet  per 
second. 

Feet. 

1.16 

0.35 

.88 

.20 

1.93 

1.10 

.85 

.30 

1.22 

.80 

1.71 

.55 

1.29 

.50 

.64 

.25 

.52 

.20 

1.25 

.80 

1.09 

.45 

Dis- 
charge. 


Second- 
feet. 
29 
4.4 


6 
45 
13 
26 
3 
2 
92 
20 


?age  height,  in  feet,  of  Salt  Fork  of  Arkansas  River 

near  Alva,  Okla.,for  1906. 

Mar.   |    Apr. 

May. 

June. 

July. 
1.0 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

" 

0.3 
.2 

0.4 
.4 
.4 

1.1 

0.4 

0.3 

0.3 
.4 
.4 

Qi 

3.3  1          .8 
3.0  j          .5 

.3            .3 

4.8  !          .3 

.3 
.2 
.1 

;i 

.i 
.i 

1.0 
.7 
.4 
.3 

.3 
.2 

2.0             .4 
1.0  !           .2 

2.8            .3 

1.6  ,          .3 
1.3  '          .3 
.8  ,          .3 
.5             .3 
.3  |          .3 
2.2  |          .3 
1.1  !          .3 
.9  ;          .3 

.4 
1.1 
.  7 
.5 
.4 
.4 
.4 
.5 
.4 



.2            .5  ;          .0 

.2  |          .3  1          .6 
.2  :          .3  '          .3 
.2  '        1.0  '          .3 
.2           1.5             .3 
.2             .8  j           .3 
.2            .8             .3 

J  



0.3 

.1 

.3 

.1 

.2 

.2             .5 

3.8 

.8            .3 

.4 

.3 

.i 

.1 

.2  1          .3 

2.0 

.8             .3 

.4 

.3 

.i 

.1             .2            .3 

1.7 

.6  '          .3 

.4 

.4 

.i 

.1  1          .2  '          .1           1.3 

.6             .3 

.4 



.5 

.i 

.1  1           .2>          .0  1           .9 

1.5             .3 

.4 

.9 

.i 

.l|          .lj          .0             -4 

1.9             .3 

.4 

.5 

.i 

.1           2.0  1           .0 

.3 

1.0  1           .3 

.4 

.5 

.2 

.1            1.5  |           .3 

4.8 

.8  1           .3 

.4 

.3 

.1 

.l|         1.5  1           .3 

2.8 

.7  |           .3 

.4 

.2 

.1 

.1  j         1.0  |           .3 

1.6 

.6             .3 

.4 

.2 

.1 

.6  1          .7  '          .3 

1.3 

.5  1          .3 

1.7 

.2 

.1 

.6  1          .7  1          .3 

..0 

.4,          .3 

1.3 

.2 

.1 

.6  I          .0  '          .3 

.9 

.4!           .4 

.8 

.2 

.1 

.4             .5             .3 

.7 

.3 

.4 

.7 

.2 

.1 

.4              .4  1           .3 

.7 

.3 

.3 

.6 

.1 

.4 

.4  I           .3  1         1.6 

.  7 

.3 

.3 

.5 

.0 

.3 

.4             .2  1         1.0 

.  7 

.3 

.3 

.4 

.0 

.35 

.4             .2           1.8 

.7 

.3 

.3 

.4 

.0 

.4 

1.5 

.4 

• 

1           .3 

4 
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SALT  FORK  OF  ARKANSAS  RIVER  NEAR  TONKAWA,  OKLA. 

This  station  was  established  September  18,  1903,  by  W.  G.  Russell.  It  is  located  it  the 
highway  bridge  one-half  mile  south  of  Tonkawa,  Okla. 

The  channel  is  straight  for  about  200  feet  above  and  below  the  station.  The  current » 
sluggish  at  low  and  swift  at  high  stages.  The  right  bank  is  low,  wooded,  and  subject  to 
overflow.  The  left  bank  is  high,  wooded,  and  does  not  overflow.  The  bed  of  the  stream 
is  composed  of  clean  sand  and  is  shifting.  There  is  but  one  channel  at  low  and  high  stages, 
broken  only  by  the  pile  bents  supporting  the  bridge. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.    The  initial  point  for  soundings  is  at  the  north  end  of  the  bridge. 

The  gage  is  a  staff  fastened  vertically  to  the  downstream  pile  of  a  bent  198  feet  from  tin 
north  end  of  the  bridge.  During  1905  the  gage  was  read  by  T.  J.  Bird.  The  bench  mark 
is  the  top  of  a  nail  driven  into  a  6-inch  cottonwood  tree  about  40  feet  east  of  the  north  end 
of  the  bridge;  elevation,  10.50  feet  above  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pp.  145-147. 

Discharge  measurements  of  Soli  Fork  of  Arkansas  River  near  Tonkawa,  Olda.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage    1     Dis- 
height.     charge. 

April  29 

July  28 

W.  O.  Rtiiaell 

Feet. 

206 

310 

48 

16 

163 

Square 
feet. 

148 

5* 

37 

8 

164 

Feet  per 
second. 

0.68 
1.34 
1.22 
1.71 
.00 

1 

.  8ecuir 
Feet.     1     fed. 

1.35  i           101 

do 

2.50  '           735 

August  18 

August  30 

Karl  Patterson 

.80  j            « 

J.M.  Giles 

.55               B 

Septemtwr  26 . . 

W.  G.  Russell 

1.45              14 

1       . 
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ige  height,  in  feet,  of  Salt  Fork  of  Arkansas  River  near  Tonlcatoa,  OJda.,  for  1905. 


ay. 

» 

|    Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1.7 
2.4 
3.1 
2.8 
2.9 
2.2 
1.9 
1.9 
1.8 
2.3 
2.6 
1.9 
1.8 
1.8 
1.6 
1.5 
1.4 
1.3 
1.2 
1.2 
1.6 
1.3 
3.0 
4.0 
4.3 
3.0 
2.8 
2.5 
2.0 
1.9 
1.9 

Aug. 

Sept. 

Oct. 

1 
j        1.4 

1.5 

1.5 

1.5 

1.5 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

1.2 

1.6 

2.1 

2.6 

2.8 

2.6 

2.6 

2.4 

23 



2.3 
2.0 
1.9 
1.8 
1.8 
1.8 
1.9 
1.9 
2.2 
2.5 
2.0 
1.9 
1.8 
1.9 
1.9 
1.8 
1.9 
2.2 
2.8 
1.8 
1.5 
1.7 
2.0 
1.9 
1.8 
1.6 
1.6 
1.6 
1.5 
1.5 
1.5 

1.5 
2.4 
3.5 
2.7 
2.0 
1.9 
1.8 
1.7 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
l.S 
1.5 
1.5 
l.< 
1.3 
1.2 
1.2 
1.3 
1.3 
1.3 
1.2 
1.2 
1.3 



1.3 
1.2 
1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.7 
1.3 
1.1 
1.4 
1.8 
1.6 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
2.8 
2.6 
2.6 
2.6 
2.4 

1.6 
2.4 
2.4 
2.0 
1.9 
1.8 
1.9 
1.9 
2.0 
1.9 
1.6 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
3.9 
2.9 
2.8 
2.6 
1.2 
1.9 
1.6 
1.5 
1.7 

2.1 
3.2 
2.5 
2.1 
1.9 
1.8 
1.6 
1.6 
1.4 
1.6 
1.6 
1.6 
2.2 
7.8 
5.8 
4.5 
3.9 
3.0 
2.3 
2.6 
2.6 
2.6 
2.9 
3.0 
2.6 
2.0 
1.9 
1.8 
1.6 
1.0 
1.0 

0.9 
.9 
1.0 
1.8 
1.8 
2.0 
2.4 
5.4 
4.2 
3.8 
3.1 
2.8 
2.8 
2.7 
2.4 
2.0 
1.7 
1.7 
1.7 
1.5 
1.6 
1.5 
1.4 
1.2 
1.0 
1.0 
1.2 
1.2 
1.2 
1.2 

1.2 

1 

1.4 

1.2 

1.3 

1.2 

1        1.3 

1.3 

1        1.4 

1.3 

i        1.4 

1.2 

1.5 

1.2 

1 
I        1.5 

1.2 

!        1.5 

.     1.2 

1   1.5 

1.2 

1        1.5 

1.2 

1.5 

1.2 

;      1.5 

1.2 

1        1.5 

1.2 

1        1.5 

1.2 

i     1.5 

1.2 

!        1.5 

1.2 

1.5 

1.2 

'        1.5 

1.2 

1.5 

1.2 

1.6 

1.2 

1.5 

1.3 

1.5 

1.2 

1 
'        1.5 

1.2 

1.5 

1.2 

1.5 

1.2 

'        1.5 

1.2 

'        1.5 

1.3 

1        1.5 

1.2 

1        1.5 

1.3 

I         1.5 

1.4 

PURGATORY   RIVER   DRAINAGE   BASIN. 

DESCRIPTION  OF  BASIN. 

itory  River,  a  characteristic  stream  of  eastern  Colorado,  is  the  principal  tributary  of 
is  River  in  Colorado.  It  rises  in  the  Culebra  Mountains  and  flows  northeastward 
he  plains  for  a  distance  of  165  miles.  In  the  spring  the  channel  carries  a  moderate 
of  water,  but  as  summer  approaches  this  is  greatly  diminished  by  irrigation  and 
conditions  until  the  channel  is  practically  dry.  The  volume  of  water  contributed 
Arkansas  is  so  small  that  it  has  no  appreciable  effect  on  the  discharge  of  that  river 
times  of  excessive  rainfall,  when  it  may  discharge  a  large  volume  for  a  short  time, 
drainage  basin  of  Purgatory  River  is  long  and  narrow.  The  total  area  is  3,386 
niles,  of  which  742  square  miles,  lying  above  Trinidad,  are  mountainous,  the  country 
lade  up  of  shales,  sandstones,  and  igneous  rocks.  This  area  is  much  broken  by 
us  stream  channels,  which  are  normally  dry.  The  lower  basin  is  largely  foothill 
,  merging  into  rough  plains  farther  cast.  Drainage  lines  are  well  defined  through- 
area.  For  60  miles  of  its  length,  commencing  25  miles  below  Trinidad,  Purgatory 
ows  in  a  deep  canyon.  There  are  numerous  small  tributary  canyons  at  various 
o  the  main  channel.  The  soil  of  this  lower  basin  is  largely  detritus  from  decom- 
bales,  sandstones,  and  similar  soft  sedimentary  rocks.  Erosion  is  still  vigorous, 
?r  a  storm  the  flood  waters  often  contain  in  suspension  as  much  as  10  per  cent  (by 
of  nit. 
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In  the  mountainous  portion  the  Weather  Bureau  records  at  Olearview  for  fifteen  years 
give  a  mean  annual  rainfall  of  23  inches;  at  Trinidad,  ten  years'  record,  17  inches.  Tht 
plains  drainage  has  approximately  a  mean  annual  precipitation  of  12  inches. 

A  characteristic  feature  of  this  stream  is  the  occurrence  of  sudden  and  disastrous  floods 
which  take  place  irregularly  and  are  the  run-off  of  excessive  precipitation.  In  the  sprinj 
periodic  floods  occur  from  melting  snow,  which  is  often  supplemented  by  spring  rains.  Dui 
ing  these  floods  large  areas  of  the  stream  bank  are  eroded.  The  most  disastrous  flood  o 
record  occurred  October  1,  1904. 

No  storage  is  practiced  on  this  stream,  though  investigations  are  being  made  by  acorpc 
ration  with  the  purpose  of  constructing  a  large  storage  reservoir  for  use  in  irrigation. 

No  power  has  been  developed,  and  because  of  the  abundance  of  coal  in  the  vicinity  < 
Trinidad  it  is  doubtful  if  power  development  would  be  feasible,  even  under  very  favorabi 
ci  rcu  instances 

PURGATORY  RIVER  AT  TRINIDAD,  COIX>. 

This  station  was  established  May  1 ,  1896,  at  the  Animas  Street  Bridge,  the  gage  rod  beio 
attached  to  the  cylindrical  pier  at  the  west  end  of  the  bridge.  The  station  was,  howeve 
discontinued  July  31,  1899,  the  greater  portion  of  the  water  in  the  river  being  divert* 
above  the  gaging  station:  the  channel  was  also  shifting  and  results  not  satisfactory.  Jul 
25,  1905,  the  Trinidad  station  was  reestablished,  at  the  old  location  on  the  Animas  Stra 
Bridge,  by  R.  I.  Meeker.  The  reestablishment  was  for  the  purpose  of  collecting  genen 
hydrographic  data,  especially  flood  data. 

The  river  channel  is  irregular  in  course  at  low  water,  but  is  generally  straight  above  tl 
bridge  for  a  distance  of  a  few  hundred  feet.  Below,  the  channel  is  straight  for  a  distance  * 
100  feet.  The  stream  bed  is  composed  of  a  loose  deposit  of  cobblestones,  graduating  in 
coarse  gravel  and  sand,  and  is  more  or  less  shifting.  The  left  bank  is  a  loose  riprap 
stone  above  the  bridge,  with  piling  below.  The  right  bank  consists  of  the  riprap  emban 
ments  of  the  Colorado  and  Southern  Railway,  and  will  overflow  at  extreme  high  wat4 
There  is  usually  but  one  channel  at  all  stages.  Velocity  at  low  stages  is  sluggish,  incrcasi 
to  swift  velocities  during  high  stages. 

Discharge  measurements  are  made  from  the  downstream  footway.  A  standard  chain  ga 
is  attached  to  the  upstream  footway  of  the  bridge;  length  of  chain,  22.52  feet.  The  ga 
scale  reads  from  0  to  10  feet,  the  chain  having  two  markers,  giving  a  range  of  20  feet  in  ga 
heights.  During  1905  the  gage  was  read  twice  each  day  by  Perry  Foote.  The  bench  ma 
is  a  cross  cut  within  a  circle  on  the  porch  of  the  house  at  No.  312  Nevada  Avenue,  about  3 
feet  north  of  the  Animas  Street  Bridge;  elevation,  14.99  feet  above  the  datum  of  the  ga) 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  t 
United  States  Geological  Survey  (Ann«=  Annual  Reports;  WS— Water-Supply  Papers): 

Description:  Ann  18,  iv,  pp  231-232;  WS  16,  p  123;  28,  p  108;  37,  p.  263. 

Discharge:  Ann  18,  iv,  p  232;  WS  10,  p  123;  28,  p  116;  37  p  263. 

Discharge,  monthly:  Ann  19,  iv,  p  359;  20.  iv,  pp  329,  341;  21,  iv,  p  235. 

Discharge,  yearly:  Ann  20,  iv,  p  57. 

Gage  heights:  WS  11,  p  61;  16,  p  123;  28,  p  113;  37,  p  263. 

Ilydrograph:  Ann  19,  iv,  p  360;  20,  iv,  p  341;  21,  iv,  p  236. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  330. 

Hating  tables:  Ann  19,  iv,  p  358;  WS  28.  p  117;  39.  p  450. 

Discharge  measurements  of  Purgatory  River  at  Trinidad t  Colo.,  in  1906. 


Date. 

Hydrographer.                    '  Width.   £™nf 

I              | 

Mean 
velocity. 

height. 

Dls- 
charg 

March  25 

1 

;  Feet. 

R.I.Meeker 45 

do '         43 

Square 
feet. 
62 
126 
73 
18 

Feet  per 
second. 
2.29 
2.83 
1.97 
1.22 

Feet. 

Seeon 
feet. 

August  25 

5.65 
5.10 
4.67 

August  26 

do 1         35 

November  4 

do j         25 

PURGATORY   RIVER    DRAINAGE    BASIN. 
Daily  gage  height,  in  feet,  of  Purgatory  River  at  Trinidad,  Colo.,  for  1906. 
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D»y. 


i... 

2... 

J... 

i... 

5... 

6... 

7... 

8... 

«... 
»... 
11... 
12... 
13... 
14... 
IS... 


Aug.  I  Sept. 


5.06 

4.75 

4.7 

5.35 

4.7 

5.0 

5.1 

4.88 

4.96 

4.02 

4.78 

4.72 

4.68 

4.02 

4.6 

4.58 


Oct. 

Nov. 

Dee. 

4.52 

4.65 

5.0 

4.58 

4.75 

5.0 

4.6 

4.72 

5.0 

4.55 

4.7 

4.9 

4.58 

4.7 

4.9 

4.6 

4.7 

4.9 

4.52 

4.66 

4.9 

4.5 

4.52 

4.96 

4.6 

4.72 

5.0 

4.52 

4.7 

5.0 

4.68 

4.7 

5.0 

4.6 

4.7 

5.0 

4.6 

4.7 

4.88 

4.6 

4.7 

4.88 

4.6 

4.7. 

5.0 

4.58 

4.7 

5.3 

Day. 


Aug. 


Sept. 


5.05 
4.9 
4.95 

4.8 
4.85 
4.8 


4.55 

4.62 

4.68 

4.65 

4.6 

4.6 

4.58 

4.5 

4.58 

4.6 

4.7 

4.7 

4.55 

4.58 


Oct. 

Nwv .  ■ 

4.65 

4.7 

4.6 

4.7 

4.55 

4.7 

4.6 

4.7 

4.58 

4.7 

4.55 

4.85 

4.58 

4.85 

4.68 

4.7 

4.6 

4.7 

4.62 

4.7 

4.6 

4.7 

4.65 

4.9 

4.65 

4.7 

4.65 

4.7 

4.65 

Dec. 

5.0 
5.2 
5.2 
5.0 
5.0 
5.1 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 
5.2 


Station  rating  table  for  Purgatory  River  at  Trinidad,  Colo.,  from  August  27  to  December  31, 

1906. 


Gace 
helSTt. 

Discharge.  | 

Gace 
height. 

Discharge. 

Gage 
height. 

Discharge. 

height. 

Discharge. 

Feet. 
4.50 

Second-feet) 

11    I 

Feet. 
4.90 

8econd-feet. 

81 

Feet,     \8econd-feet. 
5.30                215 

j     Feet. 

j        5.70 

Second-feet. 
375 

4.60 

17    ! 

5.00 

111 

|        5.40    ,             253 

5.80 

421 

4.70 

31    | 

5.10 

144 

1        5.50    1             293 

1        5.90 

468 

4.80 

55 

1 

5.20 

179 

5.60                 333 

!                1 

1 

The above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  three  discharge  meas- 
DVMDts  made  during  1905.    It  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Purgatory  River  at  Trinidad,  Colo.,  for  1905. 
[Drainage  area,  742  squaro  miles.  J 


Discharge  in  second-feet. 

Run-off. 

Month. 

Maximum. 

|    Total  in 
Minimum.  1    Mean,    j  *<™-feet. 

Second-feet 

per  souare 

mile. 

Depth  in 
inches. 



0.O54 

AngMt  26-31 

128 
234 
28 

55 
11 
11 

80.5 
47.3 
17.7 

958 
2,815 
1,088 
2.071 
8,178 

0.108 

September 

.064              .071 

October 

.021  '              -02X 

November 

68  !                 12  -          34.8 

215                   76  !        133 

.047 
.179 

.052 

December 

.206 

The  period 

1 

15.110 

i          i 

PURGATORY  RIVKR  NEAR  ALFALFA,  COLO. 

IWs  station  was  established  March  23,  1905,  by  R.  I.  Meeker.  It  is  located  one-eighth  of 
»mile  below  the  canyon  entrance,  4  miles  east  of  Alfalfa  post-office,  and  about  25  miles  east 
of  Trinidad,  in  T.  33  S.,  R.  60  W. 

Hie  channel  is  straight  for  200  feet  above  and  Ix'low  the  cable,  and  is  composed  primarily 
of  large  fragments  of  sandstone;  on  top  of  these  and  along  the  sides  of  the  channel  is  a 
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shifting  bed  of  sand,  which  is  deposited  at  low  water  and  reaches  a  depth  of  at  least  2 ! 
above  gage  height  7  feet  this  deposit  is  usually  scoured  out.  The  current  of  Purgi 
River  is  very  swift  and  beds  of  sand  are  rapidly  deposited  and  scoured  out  during  a  y 
time.  The  right  bank,  which  is  the  canyon  side,  is  a  talus  slope  composed  largely  of 
ments  of  sandstone  from  the  vertical  wall  above,  the  interstices  and  intervening  strei 
being  filled  by  a  deposit  of  sand.  The  left  bank  is  of  sand,  about  8  feet  high,  gradually 
ing  into  the  talus  above.  Above  the  talus  slopes  on  either  side  the  canyon  walls  are  vei 
for  75  feet.  Except  at  very  low  water  there  is  more  or  less  boiling  of  the  current,  ? 
interferes  during  measurements.    At  high  water  the  velocity  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  stay  wire,  and  tagged 
The  initial  point  for  soundings  is  the  zero  mark  of  the  tagged  line  at  the  right  bank, 
the  face  of  the  large  bowlder  to  which  the  cable  is  anchored.  At  low  water,  discharge  r 
urements  are  often  made  by  wading. 

The  permanent  gage  is  an  inclined  staff  bolted  to  a  large  sandstone  bowlder  on  the 
bank  of  the  stream,  15  feet  below  the  cable.  From  10  to  20  feet  the  gage  consists  of  s 
tical  staff  bolted  to  an  immense  bowlder  to  which  the  righthand  end  of  the  cable  i 
chored.  After  the  high  water  of  1905  the  channel  filled  in  with  sand  so  that  the  little  i 
that  was  in  the  river  flowed  along  the  left  bank.  August  7  a  temporary  rod  was  cstabl 
on  the  left  bank  at  the  same  datum  as  the  permanent  gage.  This  rod  is  a  staff  driven ' 
cally  into  the  river  bed  at  left  bank.  During  1905  the  gage  was  read  once  each  day  d 
ordinary  and  twice  or  more  during  varying  stages,  by  Leigh  Bull.  The  bench  marl 
dash  cut  in  the  bowlder  to  which  the  vertical  portion  of  the  original  rod  is  attached;  c 
tion,  10.00  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  Purgatory  River  near  Alfalfa,  Colo.,  in  1905. 


Date. 


Hydrographcr. 


R.I.Meeker. 
L.  D.Bull... 


March  24 . . 
March  28 . . 

April  17 do 

April  25 ' do 

May  4 do 

May  17 do 

May  21 do 

May  29 do 

Juno  11 do 

July  23 ' do 

August  3 do 

August  7 R.  I.  Meeker 

August  8 h.  P.  Bull... 

August  12 do 

August  19 do 

August  25 do 

September  2... do 

September  8. ..' do 

September  21.. ' do 

October  11 | do 

November  26 . . do 

December  3 do 

December  14... do 

I 


Width. 


Feet. 
83 
83 
83 
85 
95 
85 
90 
90 
90 


Area  of 
section. 


90  | 
96  I 

37  | 
36 
43  | 
30 
94 
75 
68 
28 
28  | 
22  I 
20  ! 
26  I 


feet. 

90 
100 
130 
328 
194 
100 
140 
120 
110 
150 
110 

53 

47 

56 

11.3 
170 

52 

46 
8.7 
7.2 
6 

15 

24 


Mean 
velocity. 


I 


Feet  per 
second. 

2.51 

1.80 

2.46 

3.86 

3.78 

3.68 

4.04 

3.25 

3.65 

4.35 

4.34 

2.74 

2.55 

2.62 

.85 

5.08 

1.86 

1.89 

.78 

.53 

.83 

1.07 


Gage 
height. 


Feet. 
4.85 
4.40 
5.20 
7.35 
6.35 
5.10 
6.05 
5.25 
5.50 
6.28 
5.80 
4.00 
3.80 
4.00 
2.65 
6.80 
3.88 
3.55 
2.60 
2.55 
2.55 
2.80 
3.20 


I 
chf 


Set 


PUBGATORY   RIVER   DRAINAGE   BASIN. 
DmUy  gage  height,  in  feet,  of  Purgatory  River  near  Alfalfa,  Colo.,  for  1906. 
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Mar. 


Apr. 


May. 


June. 


July 


Aug. 


8ept. 


Oct. 


Nov. 


Dec. 


5.8 

5.25 

5.1 

4.7 

4.5 

4.45 

4.4 

4.15 

4.0 

3.8 


7.2 
5.66 
5.45 
6.24 
5.9 
6.6 
6.6 
6.45 
6.55 
6.3 
6.0 
5.8 
5.55 
5.55 
5.6 
5.5 
5.2 
5.2 
5.35 
5.5 
5.0 
4.8 
4.9 
8.08 
7.96 
9.72 
11.01 
10.35 
8.6 
7.7 


7.5 

7.3 

6.8 

6.4 

5.85 

5.4 

5.25 

5.3 

5.1 

5.6 

5.2 

4.85 

4.8 

5.1 

5.1 

5.1 

5.2 

5.25 

5.2 

5.8 

6.1 

5.9 

9.0 

5.9 

5.6 

5.45 

5.4 

5.3 

5.25 

5.25 

5.3 


5.5 

5.4 

5.3 

5.3 

5.75 

5.6 

5.5 

6.0 

5.8 

5.4 

5.5 

5.4 

5.3 

5.1 

4.9 

4.7 

4.6 

4.25 

4.1 

4.0 

3.9 

3.9 

3.85 

3.75 

3.7 

3.6 

3.4 

3.15 

2.95 

2.85 


2.75 

2.6 

2.5 

2.4 

2.3 

2.2 

2.1 

2.15 

2.0 

1.9 

1.95 

1.9 

1.8 

1.7 

1.6 

1.5 

1.55 

1.6 

1.65 

1.65 

1.7 

6.2 

4.8 

4.0 

3.1 

3.2 

2.9 

2.6 

2.4 

3.2 

5.3 


4.0 
5.0 
6.1 
3.8 
3.9 
3.9 
3.9 
3.8 
3.7 
3.65 
3.5 
4.0 
3.85 
3.55 
3.4 
3.3 
3.0 
2.8 
2.65 
2.55 
2.5 
2.45 
2.4 
2.35 
12.9 
5.5 
4.2 
4.0 
3.8 
4.5 
4.0 


3.95 

3.9 

3.7 

3.35 

3.5 

5.1 

4.2 

3.8 

3.35 

3.15 

3.05 

2.9 

2.7 

2.7 

2.65 

2.65 

2.6 

3.75 

2.75 

2.65 

2.65 

2.6 

2.6 

2.6 

2.6 

3.8 

3.1 

2.9 

2.8 

2.75 


2.65 

2.65 

2.6 

2.6 

2.6 

2.6 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

3.1 

2.8 

2.65 

2.55 

2.5 

2.5 

2.45 

2.45 


2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.4 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.4 

2.4 

3.4 

3.1 

3.0 

2.7 

2.5 

2.5 

2.5 

2.8 


2.8 

2.8 

2.8 

2.8 

2.8 

2.75 

2.75 

3.1 

3.2 

3.0 

3.0 

3.0 

3.2 

3.2 

3.2 

3.1 

3.15 

3.1 

3.1 

3.1 

3.05 

3.05 

3.1 


3.2 
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Station  rating  table  for  Purgatory  River  near  Alfalfa,  Colo.,  from  March  SB  to  December  SI, 


Gage 
height. 

Discharge. 

1     Gage 
|  height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Dischargt. 

Feet. 

Second-feet. 

!     Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second  feet 

1.50 

0 

3.10 

37 

4.70 

228 

7.60 

1,250 

1.60 

1 

3.20 

45 

4.80 

244 

7.80 

1,360 

1.70 

1 

3.30 

53 

4.90 

261 

8.00 

1,480 

1.80 

1 

3.40 

62 

5.00 

280 

8.20 

1,600 

1.90 

2 

3.50 

72 

5.20 

322 

8.40 

1,710 

2.00 

2 

3.60 

82 

5.40 

369 

8.60 

1.860 

2.10 

3 

3.70 

93 

5.60 

421 

8.80 

2,000 

2.20 

4 

3.80 

105 

5.80 

479 

9.00 

2,140 

2.30 

5 

3.90 

117 

6.00 

545 

9.50 

2,505 

2.40 

6 

|        4.00 

130 

6.20 

618 

10.00 

2,900 

2.50 

8 

.        4.10 

143 

6.40 

095 

10.50 

3,330 

2.60 

11 

i        4.20 

156    1 

6.60 

778 

11.00 

3,780 

2.70 

15 

|        4.30 

170    | 

6.80 

865 

11.50 

4,290 

2.80 

19 

,        4.40 

184    | 

7.00 

955 

12.00 

4,730 

2.90 

24 

(        4.50 

198    | 

7.20 

1,045 

12.50 

*,» 

3.00 

30 

4.60 

1 

213    | 

7.40 

1,145 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  18  discharge  mi 
uremcnts  made  during  1905.    It  is  well  defined  between  gage  heights  2-5  feet  and  7  feet.    Below  2£  tat  • 
the  table  is  very  uncertain. 


Estimated  monthly  discharge  of  Purgatory  River  near  Alfalfa,  Colo.,  for  1905. 


Month. 


March  22  to  31 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-23, 31 . 


The  period . 


Discharge  in  second-feet. 

Totalis 

Maximum. 

Minimum. 

Mean. 

acre-tot 

479 

105 

230 

4,M 

3,789 

244 

911 

Ht» 

2,140 

244 

502 

30,01 

545 

22 

248 

14,710 

618 

0 

50.9 

*,» 

5,630 

6 

29.3 

18,0* 

300 

11 

54.6 

3.M 

37 

7 

11.3 

OS 

62 

6 

11.3 

672 

45 

17 

32.3 

l.SS 

131,709 

CIMARRON  RIVER  DRAINAGE  BASIN. 


DESCRIPTION  OF  BASIN. 

Cimarron  River  rises  in  the  Raton  Mountain  Range  in  Colfax  County,  N.  Mex.,  at  an  ele- 
vation of  nearly  7,000  feet,  and  flows  eastward  across  Beaver  County,  in  Oklahoma,  then 
across  the  southwest  corner  of  Kansas,  entering  Oklahoma  again  in  Woodward  County,  and 
following  a  southeasterly  course  to  lis  junction  with  Arkansas  River  at  the  Indian  Territory 
line.  The  basin  lies  between  those  of  Arkansas  and  North  Canadian  rivers,  and  is  within  the 
and  belt.  Prom  west  to  east  it  is  190  miles  from  the  source  to  th^jajj[^^^on  at  Altaian, 
Kans.,  and  450  miles  to  its  mouth ,  its  extreme  width  is  not  i 
the  basin  is  5,200  square  miles.  The  elevation  at  Arkalon  j 
ence  of  elevation  from  the  source  of  the  river  occurs  in  Ne| 
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rbe  upper  course  of  the  Cimarron  is  entirely  in  a  mountainous  and  hilly  region,  very  pre- 
vious, rocky,  and  impervious.  In  this  portion  there  are  no  tributaries  of  any  size,  and 
e  river  seldom  receives  much  water  from  melting  snows.  As  it  approaches  Kansas  the 
Atoms  are  sandy  and  porous,  and,  while  the  adjacent  land  is  hilly,  the  soil  is  generally  a 
ack  loam  covered  with  buffalo  grass.  There  is  considerable  timber  along  all  the  streams 
.  New  Mexico  and  northwestern  Oklahoma,  but  very  little  in  Kansas.  The  rainfall  is  very 
ght,  being  about  12  inches  in  New  Mexico  and  Oklahoma  and  increasing  to  20  inches  at 
ikalon.  Floods  are  rare  and  have  no  regular  periods  of  occurrence.  There  are  no  lakes  or 
larshes  in  this  drainage  basin,  except  small  areas  here  and  there  along  the  river  bottoms, 
be  land  is  but  little  cultivated,  forage  being  the  principal  product.  There  are  few  springs 
long  Cimarron  River  below  the  Kansas  line  and  underground  water  is  at  depths  of  from  50 
>  150  feet.  Some  irrigation  is  practiced  by  private  parties  in  New  Mexico  and  Okla- 
oma,  but  none  in  Kansas.    There  is  no  water  for  power  development  in  this  basin. 

CIMARRON  RIVER  NEAR  KENTON,  OKLA. 

This  station  was  established  April  5,  1904,  by  W.  G.  Russell,  and  was  discontinued  July 
II,  1905.  It  was  located  at  the  highway  crossing  on  the  main  road,  one-half  mile  north  of 
Eenton,  Okla. 

The  channel  is  very  narrow  and  crooked,  and  the  current  is  sluggish.  Both  banks  are 
Of,  wooded,  and  subject  to  overflow.  The  bed  of  the  stream  is  muddy,  but  too  narrow  to 
Aift  much.  There  is  only  one  channel  at  low  or  medium  stages,  but  there  may  be  two  at 
ugh  stages. 

Discharge  measurements  are  made  at  low  water  by  wading  near  the  gage.  At  high 
stages  discharges  must  be  computed  from  the  cross  section  and  slope.  The  initial  point  for 
wundings  is  on  the  right  bank  of  the  stream. 

There  are  two  gages.  The  first  is  a  staff  driven  vertically  into  the  bed  of  the  stream  and 
fastened  to  posts  driven  into  the  ground.  The  second  gage  is  in  two  sections,  the  first  being 
the  same  as  gage  No.  1  and  located  70  feet  southwest  of  it.  The  second  section  is  fastened 
fco  a  cedar  post  100  feet  east  of  the  first  gage.  During  1905  the  gage  was  read  by  L.  A. 
fffikoff.  The  bench  mark  is  the  top  of  three  nails  driven  into  the  west  side  of  an  18-inch 
willow  tree  standing  100  feet  southwest  of  the  first  gage;  elevation  8.15  feet  above  the  datum 
of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Bopply  Paper  No.  131,  United  States  Geological  Survey,  pp.  147-148, 181. 


Discharge  measurements  of  Cimarron 

River  near  Kenton,  Okla. 

in  1905. 

Date. 

!                   Hydrographer. 

Width. 

Area  of  |    Mean 
section,    velocity. 

Gage 
height. 

Dis- 
charge. 

rmw  10 

J.M.Giles 

Feet. 
18 
18 
18 
IS 

Square 
feet. 

52 
46 
47 
45 

Feet  per 
second. 

0.05 
.59 
.65 
.53 

Feet. 
1.10 
.80 
.90 
.70 

Second- 
feet. 

49 

one  11.. 

do 

27 

one  11 

do 

31 

une  12 

do 

24 

ikb  173—06 4 
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Daily  gage  height,  in  feet,  of  Cimarron  River  near  Kenton,  01da.,for  1906. 


l. 
2.. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
23. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan. 


Feb. 


0.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.5 
.6 
.8 
.8 
.8 


Mar. 


0.9 
.8 
8 
8 
8 
9 
9 
9 


Apr. 


2.4 

1.9 

1.1 

1.0 

.8 

.8 

.8 

.8 

1.4 

1.6 

1.4 

1.1 

1.0 

.9 

.9 

.8 

.8 

.8 

.8 

.8 

.8 

.8 

1.6 

5.8 

4.8 

1.4 

3.4 

3.5 

2.3 

1.7 


May. 


1.4 

1.2 

1.0 

.9 

.8 

.8 

.8 

.7 

.7 

.7 

.7 

.7 

.7 

.6 

.6 

.6 

.5 

.7 

.5 

.5 

2.1 

.9 

4.8 

1.1 

1.1 

2.9 

4.3 

2.3 

1.4 


June.  <  Ju 


I 


0.9 
1.5 
.9 
.7 
.4 
.4 
.5 
4.5 
1.1 
1.1 
.8 
.7 
.7 
.7 
.7 
.6 
.5 
.5 
.5 
.4 
.4 
.3 
.2 
.2 
.1 
.1 
.0 
.0 
.0 
.1 


CIMARRON  IUVER  NEAR  GARRETT,  OKLA. 

This  station  was  established  May  8, 1905.  It  is  located  at  Strong's  ranch,  about  3  m 
west  of  Garrett,  Okla.,  20  miles  east  of  Kenton,  and  50  miles  by  stage  from  Clayton,  N.  M« 
the  nearest  railroad  station.  The  station  is  below  the  mouth  of  North  Carriso  and  Soi 
Carriso  creeks  and  1  mile  below  the  site  of  the  proposed  dam  for  a  storage  reservoir. 

The  channel  is  straight  for  100  feet  above  and  300  feet  below  the  gage.  The  curren 
swift.  Both  banks  are  about  G  feet  high  and  subject  to  overflow.  The  bed  of  the  strean 
composed  of  rocks  and  is  permanent.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  wading  near  the  gage  at  low  water  and  from  a  ca 
one-half  mile  below  the  gage  at  high  water.  The  initial  point  for  soundings  is  the  post  si 
porting  the  cable  on  the  right  bank. 

A  vertical  staff  gage  is  fastened  to  a  cottonwood  tree  on  the  left  bank,  about  one-half  n 
east  of  the  ranch  house.  During  1905  the  gage  was  read  once  each  day  by  R.  L.  Stro 
Bench  marks  were  established  as  follows:  (1)  A  nail  in  a  cross  cut  in  a  sandstone  ledge 
the  foot  of  the  hill  south  of  the  river,  about  50  feet  upstream  from  the  gage;  elevati 
16.30  feet.  (2)  A  nail  in  the  root  of  a  cottonwood  tree  about  25  feet  north  of  the  ga 
elevation,  7.12  feet.    Elevations  refer  to  the  datum  of  the  gage. 
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Discharge  measurements  of  Cimarron  River  near  Garrett,  Olda.,  in  1905. 


Hydrographer. 

Width. 

Area  of  .    Mean 
section.  |  velocity. 

Gage 
height. 

Dis- 
charge. 

W.  W.  Schlecbt 

Feet. 
24 
24 
24 
23 
23 
24 
24 
14 
14 

Square 
feet. 

41 

28 

32 

34 

33 

40 

42 

12.5 

12 

8 

8.5 

8.1 
11 

8.1 
19.7 

Feet  per 
second. 

1.00 
2.39 
2.08 
1.58 
1.59 
1.98 
2.17 
1.80 
1.38 
1.46 
1.15 
1.20 
1.47 
3.68 
5.49 

Feet. 

1.30 

1.52 

1.50 

1.40 

1.40 

1.69 

1.79 

.90 

.80 

.75 

.73 

.71 

.85 

3.50 

6.50 

Second- 
feet. 

41 

J.  M.  Giles 

68 

do 

67 

do 

53 

do.. 

52 

do 

80 

do 

91 

f 

do 

22 

do 

17 

r26.. 

E.  Patterson 

11.7 

r27.. 

do 

10.7 

r28.. 

do 

9.7 

r  14.. 

do 

16 

J.  M.  Giles 

298 

do 

1,082 

•  Computed  from  slope  measurement,  using  Kutter's  formula. 
DaUy  gage  height,  in  feet,  of  Cimarron  River  near  Garrett,  Olda.,  for  1905. 


Day. 

May. 

June. 

July. 

Aug. 

1.55 

2.65 

1.6 

1.45 

1.25 

1.2 

1.15 

9.3 

2.8 

2.1 

1.8 

1.5 

1.4 

1.5 

1.35 

1.15 

1.2 

1.1 

i.a") 

1.0 
1.0 

0.8 

2.25 

.95 

.8 
.8 
.75 
.75 
1.95 
1.0 
.8 
.7 
.65 
.65 
.65 
.6 
.8 
.8 
.6 
.55 
.5 
.55 

,0 
1.0 

.8 

0.6 

6.1 

» 

4.3 

1.8 

1.4 

.95 

1.3 
1.3 
1.2 
1.15 
1.1 
1.1 
1.05 
1.05 
1.1 
1.1 
1.1 
1.05 
1.0 
1.0 
1.05 
4.45 
10.36 
3.1 
1.95 
2.55 

0.5 

4.55 

1.55 

1.2 

.95 

1.0 

3.3 

1.4 

1.1 

1.0 

.9 

.85 

.8 

.8 

.95 

.65 

.»! 

.<> 

0.55 
.55 
.5 

1.1 
.75 

2.5  ! 
1.55  | 
3.95  j 

4.6  j 
5.3     I 
2.0    I 
1.3 
1.0 

.9 
.9 
.85 

.85  ! 
.85 


0.6 
.65 
.65 
.65 

.65  ! 
.65  j 

.«! 

.65 


;J 


7.8 
6. 42 
2.55 
1.  75 
1.6 


.8 
.8 


.65 

1.0 

.9 


.55 
.55 
..55 
.55 


.65 
.65 


.65 
.65 
.65 
.7 

.7 
.7 


.75 
.75 
.75 
.75 

.8 
.8 
.8 
.8 
.8 
.8 
.8 


0.8 
.8 
.85 
.9 

.8 
.8 
.8 
.85 
.85 
.85 
.85 
85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.95 
1.5 
1.3 
1.0 
1.0 
.95 
.9 
.9 


Doc. 


0.9 
.9 
.9 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.65 
.65 
.65 
.65 
.65 
.7 
.85 
.9 
.9 
.9 
.9 

.85 

.8 

.8 

.85 

.9 

.9 

.9 

.85 

.85 
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Station  rating  table  for  Cimarron  River  near  Oarrett,  Olda.,  from  May  7  to  December  31, 191 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Secondrfeet. 

'Feet. 

Second  feet. 

0.70 

10 

1.80 

87 

2.90 

206 

4.00 

SB 

0.90 

14    i 

1.90 

96 

3.00 

220 

4.30 

422 

0.90 

19 

2.00 

106 

3.10 

235 

4.40 

461 

1.00 

25    , 

.  2.10 

114 

3.20 

251 

4.60 

503 

1.10 

31 

2.20 

124 

3.30  . 

267 

4.80 

518 

1.20 

38    ' 

2.30 

'      134 

3.40 

283 

5.00 

595 

1.30 

46 

1        2.40 

144 

3.50 

299 

5.20 

646 

1.40 

54 

1        2.50 

155 

3.60 

316 

5.40 

701 

1.50 

62    < 

!        2.60 

166 

3.70 

333 

5.60 

780 

1.60 

70 

2.70 

178 

3.80 

350 

5.80 

823 

1.70 

78 

1 

>        2.80 

1 

191 

3.90 

1 

367 

6.00 

890 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  fifteen  discharge  ma 
urements  made  during  HM5.  It  is  well  defined  between  gage  heights  0.7  foot  and  1.8  feet.  Abore  L»l 
the  table  is  based  on  computations  from  two  slope  measurements,  using  Kutter's  formula.  This  ex* 
sion  can  be  considered  only  roughly  approximate. 

Estimated  monthly  discharge  of  Cimarron  River  near  Garrett ,  01da.,for  1906. 


Month. 


May  (23  days) 

Juno  (29  day s) 

July 

August  (30 days). 

September 

October 

November 

December 


The  iicriod . 


Discharge  in  second-feet.       | 

Total  b 

Mean.    !  *crH* 


Maximum.  Minimum. 


129 


673 
14 
62 

19 


91.0 
49.6 
22.2 
90.5 
74.4 
10.4 
19.5 
15.4 


4,1 

V 

u 

W 
V 

1 
1.1 


I 


20,1 


Note.— On  the  days  missing  the  discharge  was  above  the  limit  of  the  rating  table. 
CIMARRON  RIVER  AT  ARKAJLOX,  KANS. 

This  station  was  established  August  15,  1903,  by  W.  G.  Russell,  and  was  discontimi 
October  31,  1905.  It  is  located  at  the  Chicago,  Rock  Island  and  Pacific  Railway  bri4| 
about  one-half  mile  north  of  Arkalon,  Kans. 

The  channel  is  straight  for  about  100  feet  above  and  below  the  station.  The  current 
sluggish  at  low  and  swift  at  high  stages.  Both  banks  are  low  and  liable  to  overflow.  11 
railroad  embankment  is  high  at  each  end  of  the  bridge,  forcing  the  water  to  pass  bene* 
the  bridge  at  all  stages.  There  is  but  one  channel,  which  is  shallow  except  at  high  watt 
The  piles  of  the  bridge  and  drift  may  at  times  affect  the  measurements. 

Discharge  measurements  are  made  from  the  bridge,  but  can  be  made  at  low  water  I 
wading.  The  initial  point  for  soundings  is  the  end  of  the  bridge  at  the  right  bank  of  U 
river. 

The  original  gage  is  a  stafT  fastened  to  the  fifth  pile  l>ent  from  the  south  end  of  the  brid| 
on  the  downstream  side.  Sand  having  collected  at  the  foot  of  the  gage  April  17,  1905, 
section  reading  from  zero  to  2  feet  was  fastened  to  the  fourth  bent  on  the  downstream  aid 
During  1905  the  gage  was  read  once  each  day  by  Miss  Ethel  Singer.     Bench  marks  we 
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ed  as  follows:  (1)  The  top  of  the  cap  at  the  east  end  of  the  second  bent  from  the 
d  of  the  bridge;  elevation,  15.76  feet.  (2)  The  top  of  two  nails  in  the  top  of  a  pile 
feet  from,  the  southwest  corner  of  the  bridge,  6.5  feet  from  the  west  side  of  the  rail; 
a,  17.22  feet.    Elevations  refer  to  the  datum  of  the  gage. 

nation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
States  Geological  Survey  (Ann  =* Annual  Reports;  Bull=Bulletin;  WS= Water- 
Papers): 

>tion:  Ann  18,  iv,  p  243;  Bull  140,  p  167;  WS  99,  p  247;  131,  pp  148-149. 
rge:  Ann  18,  iv,  p  243;  Bull  140,  p  167;  WS  99,  p  247;  131,  p  149. 
rge,  monthly:  Ann  18,  iv,  p  244;  Bull  140,  p  167. 
eights:  Bull  140,  p  167;  WS  11,  p  64;  99,  p  227;  131,  p  149 
table:  Ann  18,  iv,  p  244. 

Discharge  measurements  of  Cimarron  River  at  Arkalon,  Kans.,  in  1906. 


e. 

Hydrographer. 

Width 

Feet. 
39 
28 

Area  of 
•   section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

W.  G.  Rum 
do 

jell 

Square 
feet. 
25 
16 

Feet  per 

second. 

1.40 

1.37 

Feet. 
1.60 
1.30 

Second- 
feet. 
35 

22 

1 

Daily  gage  height,  in  feet ,  ofC 

imarron  River' at  Arkalon,  Kans.  f  for  1905. 

»y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

4.0 
3.8 
3.0 
2.6 

July. 

1.4 
1.4 
1.4 
1.4 

Aug. 

Sept. 

Oct. 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.6 

1.6 
1.7 
1.8 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
*    1.2 
1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.6 
2.1 
1.9 
1.7 
1.4 
1.4 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 

1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

1.7 
1.5 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.5 
1.3 

1.3 
1.3 

1.3 

1.3 

1.3  j        1.3 
1.3  1        1.5 
1.3  ,        1.4 

1.3 

1.3 

2.0          1.4 
1.6           1.4 
1.4  i        1.4 
1.4           1.4 
1.4           1.4 
4.6  1         1.4 

1.3 

1.9  i        1.9 
1.8  |        1.9 
1.8          1.9 
1.8  '        1.8 
1.8  1        1.8 
2.0           1.8 
1.8           1.8 
1.8  '        1.8 

1.3  j        1.3 

1.3 

1.3           1.3  ;            1.3 

1.3  ;        1.3  |            1.3 

I 
2.5           1.3  1            1.3 

2.7  j        1.6              1.3 

2.9           1.4 

! 
2.3           1.4              1.3 

2.6           1.4 
2.3           1.4 
2.0           1.4 
1.9           1.4 

1.7  1        1.3              1.3 

1.3           1.7  |            1.3 

1.7 
1.6 
1.5 
1.6 

1.8 
1.7 
1.7 
1.5 

1.3  ,         1.4               1.3 

. 

1 
1.3           1.3              1.3 

1.6           1.4  |         1.3  |         1.7               1.3 

1.4  j         1.4  1         1.3           1.4               1.3 

1.6 

1.4 

1.4           1.5           1.3           1.3               1.3 

1.5  j        1.4 
1.5           1.4 
1.5  j         1.4 

1.4  1         1.4 
1.8  j         1.4 

2.5  3.7 
2.8          3.8 
3.4           3.5 

1.4           1.5  |         1.3           1.3               1.3 

1.4            1.4  ■         1.3  1         1.3  !            1.3 

1.4  ,         1.4 
1.4           1.4 
1.4           1.4 
1.4           1.4 
1.4  |         1.4 
1.4           1.4 

1.3  '        1.3              1.3 

1.3  1         1.3  |            1.3 

1.3           1.3              1.3 

1.3  i         1.3  1            1.3 

1.3           1.3              1.3 

1.3  i        1.3              1.3 

4.6 
3.0 
1.9 

3.4 
3.6 
4.2 

1.4 

1.3 

1.3              1.3 

1.4           1.3 

1.3 
1.3 
1.3 

1.3 

1.4 

1.3 
1.3 
1.3 

1.3 

1.9 

4.7 

1.4           1.5 
I         1.5 

1.3 

4.5 

1.3 

1 
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CIMARRON  RIVER  NEAR  WATNOKA,  OKLA. 

This  station  was  established  September  11, 1903,  by  W.  G.  Russell,  and  was  discontinued 
December  31,  190.5.  It  is  located  at  the  railway  bridge  2J  miles  southwest  of  Wavoob, 
Okla. 

The  channel  is  straight  for  1 ,000  feet  above  and  below  the  station.  Both  banks  are  liaUl 
to  overflow  at  very  high  water.  The  bed  is  shifting  quicksand.  At  low  water  there  m»y 
be  several  channels.     At  high  water  there  is  one  channel,  broken  by  the  bridge  supports. 

Discharge  measurements  are  made  from  the  railway  bridge,  which  is  supported  on  pihi 
and  has  a  total  span  of  2,158  feet,  and  by  wading  at  low  water.  The  initial  point  for  sound- 
ings is  the  east  end  of  the  bridge. 

The  gage  is  a  staff  fastened  to  the  east  side  of  the  eighth  pile  bent  from  the  east  endoftk 
bridge.  During  1905  the  gage  was  read  by  M.  J.  Sunden.  Bench  marks  were  estal 
as  follows:  (1)  The  top  of  the  cap  of  the  bench  to  which  the  gage  is  spiked;  elevation  1< 
feet.  (2)  The  northeast  corner  of  the  cap  of  the  bent  at  the  fill  at  the  east  end  of  the  bridp 
on  the  downstream  side;  elevation,  10.09  feet.     Elevations  refer  to  the  datum  of  the  gagft. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papa' 
of  the  United  States  Geological  Survey: 

Description:  99,  p  246;  131,  p  150. 

Discharge:  131,  p  150. 

Gago  heights:  99,  p  246;  131,  p  151. 

Discharge  measurements  of  Cimarron  Riwr  near  Waynoka,  Olda.,  in  1905. 


Dat*. 


Hydrographer. 


May  1 \V.  G.  Russell.. 

June  7 J.  M.  Giles 

June  20 Earl  Patterson . 

June  21 do 

July  20 do 

August  18 do 

August  28 do 

September  20...' do 

October  21 1.  M.  Giles 

October  26 Karl  Patterson . 

November  26...' do 

December  19 do 

i 


Gage, 
height. 

■      Dia- 
charga. 

Srami- 

Feet. 

fetL 

1.90 

90S 

.90 

88 

.95 

99 

1.40 

318 

.40 

.* 

1.10 

» 

.30 

2.* 

.90 

40 

.30 

.2 

.41 

.4 

1.50 

258 

1.05 

75 
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DaUy  gage  height,  in  feet,  of  Cimarron  River  near  Waynoka,  OIda.,for  1905. 


ay. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1  Aug. 

i 

Sept. 

Oct. 

Nov. 

Dec. 

1.1 
1.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.1 
1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
'  1.5 
1.9 
1.9 
1.6 
1.5 
1.5 





1.5 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.8 
1.6 
1.5 
1.5 
1.4 
1.4 
1.4 
1.3 
1.2 
1.1 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
2.2 
2.2 
2.2 
2.0 
2.0 
1.9 

1 

1.9 
1.8 
1.7 
1.6 
1.5 
1.5 
1.5 
1.5 
1.4 
1.3 
1.2 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.8 

1.6 

1.5 

1.5 

1.3 

1.0 

.9 

.8 

.8 

.7 

.7 

.6 

.5 

.5 

.6 

.7 

1.0 

1.0 

1.0 

1.0 

1.0 

1.2 

1.3 

1.4 

1.5 

1.0 

1.4 

1.3 

1.2 

1.0 

.9 

0.8 

2.4 

3.0 

3.0 

2.0 

1.8 

1.6 

1.3 

2.0 

1.8 

1.5 

1.2 

1.0 

.8 

.5 

.3 

.4 

.4 

.4 

.4 

.4 

2.3 

2.0 

1.8 

1.6 

1.5 

1.4 

2.5 

2.0 

2.0 

1.8 

1.6 

1.5 

1.0 

.8 

.6 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

2.4 

2.0 

1.9 

1.5 

1.2 

1.0 

1.0 

1.5 

1.3 

1.2 

1.0 

.8 

.6 

.5 

.5 

.5 

.5 

.4 

.4 

0.3 

.3 

.3 

.3 

.3 

.3 

.3 

.6 

.6 

4.5 

2.5 

2.0 

1.8 

1.5 

1.3 

1.0 

1.0 

1.0 

.9 

.8 

.7 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6 

.6J 

1 

1 

0.5 
.5 
.5 
.5 
.5 
.5 
.5 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.3 
.3 
.3 
.3 
.3 
.3 
.4 
.4 
.4 

•* 

.4 
.4 
.4 

.4 

0.5 
.5 
.5 
.5 
.6 
.6 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
.9 
.9 
.9 
.9 
.9 

1.0 

1.0 

1.0 

..0 

2.0  ' 

1.2 

1.2  I 

1.2 

1.2 

1.1 

1.1 

1.0 
1.0 
1  0 

1  0 

1  0 

1  0 

1  0 

1  0 



1.0 
1.0 
1  0 

1  0 

1  0 

1  0 

1  0 



1.0 
1  0 

1.0 
1.0 

1.0 



1.0 
1.0 

1  0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

I 

1.0 

1.0 

VERDIGRIS  RIVER  DRAINAGE  BASIN. 

DESCRIPTION   OF  BASIN. 

a  drainage  basin  lies  between  those  of  Grand  and  Arkansas  rivers,  being  entirely 
l  the  humid  belt.  It  has  no  mountain  tributaries,  but  depends  for  its  water  supply 
»  precipitation  within  its  area.  Its  catchment  area  extends  east  and  west  in  Kansas 
ndian  Territory  a  distance  of  70  miles,  and  north  and  south  170  miles,  giving  it  an 
>f  7,920  square  miles  at  the  gaging  station  at  Catoosa,  Ind.  T.  The  main  stream  is 
d  by  springs  and  small  tributaries  in  Chase  County,  Kans.,  alxnit  100  miles  east  of  the 
r  of  the  State,  at  an  elevation  of  1,075  feet,  and  flows  nearly  due  south  into  Arkansas 
•  just  above  its  junction  with  Grand  River,  about  6  miles  northeast  of  Muscogee.  Its 
Lion  at  the  mouth  is  513  feet  above  sea  level.  Its  principal  tributaries  are  Fall,  Elk, 
?aney  rivers,  all  of  which  enter  from  the  west.  Fall  and  Elk  rivers  drain  southern 
as,  and  Caney  River  drains  southern  Kansas  and  part  of  Indian  Territory, 
is  basin  lies  within  the  Coal  Measures  and  is  composed  of  porous  and  broken  sandstones 
imestones,  which  are  covered  with  a  black,  porous  loam.  This,  with  a  precipitation  of 
id  40  inches,  gives  large  quantities  of  underground  water  at  a  medium  depth.  There 
rge  belts  of  timber  along  this  river  and  all  its  tributaries,  increasing  in  size  to  the  south, 
i  the  forest  covers  all  the  bottom  lands  and  a  large  part  of  the  upland.  The  culti- 
I  area  in  K»*i«»*  is  about  59  per  cent  of  the  drainage  area;  in  Indian  Territory  it  is, 


52 


STREAM   MEASUREMENTS   IN   1906,  PART  IX. 


much  less.  The  general  slope  of  the  basin  is  small  and  the  streams  are  very  crooked,  with 
much  debris  in  the  channels,  causing  a  very  low  velocity.  Any  heavy  rainfall  of  long  dura- 
tion gives  a  flood  which  covers  all  the  low  bottom  lands.  The  bottom  lands  in  Kansas  an  ! 
generally  cultivated  and  suffer  damage,  but  those  in  Indian  Territory  are  not  genenHy 
under  cultivation,  and  the  damage  is  not  great.  The  extreme  flood  height  at  the  gaging 
station  at  Catoosa,  Ind.  T.,  was  48.8  feet  and  at  Independence,  Kans.,  36  feet.  These 
floods  are  liable  to  occur  at  any  time  during  spring,  summer,  or  fall.  A  few  small  lakes  or 
ponds  lie  along  the  lower  course  of  Verdigris  River,  but  they  are  not  of  great  extent.  There 
are  no  irrigation  works,  and  only  a  few  water-power  sites  for  mills,  and  most  of  these  are 
abandoned.  Along  the  middle  course  of  the  Verdigris  are  many  large  gas  and  oil  wella, 
this  portion  of  the  basin  being  in  the  gas  and  oil  belt  of  Kansas. 

VERDIGRIS  RIVER  NEAR  INDEPENDENCE,  KANS. 

This  station  was  established  April  20,  1904,  by  M.  C.  Hinderlider,  for  the  purpose  of 
making  flood  observations.  It  is  located  at  the  highway  bridge  three-fourths  of  a  mik 
northwest  of  Independence,  Kans. 

The  channel  is  straight  for  one-fourth  mile  above  and  below  the  station.  The  current  is 
swift.  Both  banks  are  high  rock  cliffs  covered  with  trees.  The  left  bank  overflows  during 
floods.  The  bed  of  the  stream  is  composed  of  gravel  and  bed  rock,  and  is  permanent. 
There  is  but  one  channel,  divided  at  higher  stages  by  one  stone  pier. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge*. 
The  initial  point  for  soundings  is  the  south  face  of  the  north  abutment. 

A  standard  chain  is  attached  to  the  upstream  guard  rail  near  the  south  end  of  the  bridge. 
There  were  no  gage  heights  during  1905.  Bench  marks  were  established  as  follows:  (1) 
The  top  of  the  capstone  on  the  upstream  side  of  the  main  pier  in  the  stream,  marked 
"+U.  S.  B.  M.  No.  1;"  elevation,  44.11  feet.  (2)  The  top  stone  of  the  north  abutment 
at  the  end  of  the  bridge  on  the  upstream  side,  marked  "U.  S.  B.  M.  No.  2;"  elevation, 
42.69  feet.  (3)  The  top  of  the  stone  step  in  the  upstream  wing  of  the  north  abutment, 
marked  "U.S.B.  M.No.3;"  elevation, 38.00  feet.  (4  )The  topof  the  stone  in  the  upstream 
wing  wall  of  the  south  abutment,  marked  "+U.  S.  B.  M.  No.  4;"  elevation,  45.17  feet 
Elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pages  151-152. 


Discharge  measurements  of  Verdigris  River  near  Independence,  Kans.,  in  1905. 


Date. 


H  ydrographer. 


June  16 

Juno  16 

July  26 i do 

AugU8t22 1 do 

September  28.. I do 


W.  O.  RtMHWll. 

....do 


Width 


Feet. 
134 
137 
45 
97 
98 


Area  of 
section. 

Mean 
velocity. 

height. 

Square 
feet. 

Feet  per 
second. 

Feet. 

089 

3.71 

7.35 

766 

3.67 

7.80 

84 

1.56 

2,40 

276 

3.16 

4.20 

263 

3.36 

3.90 

Dis- 
charge. 

Seami- 
fed. 

2,»5 

V» 
01 
873 
884 


VERDIGRIS  RIVER  NEAR  CATOOSA,  IND.  T. 

This  station  was  established  September  25,  1903,  by  W.  G.  Russell.  It  is  located  at  tb* 
Frisco  Railway  bridge,  2  miles  northeast  of  Catoosa,  Ind.  T. 

The  channel  is  straight  for  200  feet  above  and  below  the  bridge.  The  current  is  sluggish- 
Both  banks  are  low,  wooded,  and  subject  to  overflow,  but  all  water  passes  beneath  th< 
bridge  and  its  approaches.  At  low  water  there  is  one  channel,  and  at  high  water  the  chan- 
nel is  broken  by  the  stone  piers  in  the  pile  supports  of  the  bridge,  making  five  channels.  The 
gaging  section  is  obstructed  by  broken  piles,  on  which  drift  collects.    During  high  water  it  k 
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e  to  get  any  but  surface  velocities,  and  much  of  the  current  out  of  the  main  chan- 
▼ery  low  velocity. 

rge  measurements  are  made  from  the  single-span  steel  railway  bridge  and  its  ap- 
The  initial  point  for  soundings  is  at  the  west  end  of  the  bridge,  338  feet  from 
of  the  gage  scale. 

dard  chain  gage  is  attached  to  the  guard  rail  of  the  railway  bridge.  During  1905 
was  read  by  John  L.  Calloway.  The  bench  mark  is  the  top  of  the  second  stone 
i  the  west  and  upstream  side  of  the  bridge ;  elevation,  50.21  feet  above  the  datum 
ge. 

lation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
2d  States  Geological  Survey: 

tion:  99,  p  260;  131,  p  153. 

ge:  131,  p  153. 

ights:99,  p261;  131,  p  154. 

Discharge  measurements  of  Verdigris  River  near  Catoosa,  Ind.  T.,  in  1905. 


Hydrograpber. 


W.  G.  Russell . 

....do 

....do 


Width 


Feet. 
192 
182 
143 


Area  of 
section. 


Square 

feet. 

1,213 

871 

290 


Mean         Gage 
velocity,    height. 


Feet  per 

second. 

3.20 

3.06 

1.12 


Feet. 
8.90 
7.05 
3.90 


Dis- 
charge. 


Second- 
feet. 
3,881 
2,670 
326 


JaUy  gage  height,  in  feet,  of  Verdigris  River  near  Catoosa,  Ind.  T.,for  1906. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

3.7 

4.4 

12.0 

7.7 

7.4 

37.65 

10.2 

9.25 

9.8 

10.6 

21.4 

6.9 

3.7 

4.4 

10.1 

7.0 

7.4 

27.4 

11.0 

9.1 

9.3 

10.05 

16.9 

6.5 

3.6 

4.4 

9.8 

6.9 

7.3 

24.4 

18.7 

9.1 

9.15 

10.0 

11.7 

6.2 

3.5 

4.4 

8.0 

6.8 

7.1 

25.6 

8.75 

9.1 

8.2 

9.2 

7.5 

6.0 

3.5 

4.4 

7.9 

6.7 

7.0 

25.4 

6.05 

8.4 

8.7 

9.1 

5.4 

5.1 

3.5 

4.4 

7.9 

6.6 

11.8 

25.2 

11.25 

8.4 

9.15 

9.0 

18.9 

5.8 

3.5 

4.3 

9.8 

6.6 

12.1 

25.8 

26.25 

8.2 

8.1 

8.2 

21.8 

5.5 

3.5 

4.2 

31.2 

6.6 

8.1 

16.3 

29.1 

8.2 

9.7 

7.4 

25.0 

5.3 

3.5 

4.0 

28.05 

6.6 

9.0 

12.0 

27.2 

7.3 

10.7 

6.6 

20.4 

5.1 

3.6 

4.0 

24.0 

6.9 

8.7 

9.4 

19.2 

7.3 

11.15 

5.7 

15.2 

5.1 

3.6 

4.0 

22.1 

6.9 

8.9 

9.5 

16.7 

7.2 

10.6 

4.8 

9.3 

5.0 

3.7 

4.0 

18.2 

6.5 

8.9 

8.1 

11.25 

7.2 

10.1 

3.9 

6.8 

5.0 

3.7 

4.0 

14.3 

6.5 

10.7 

7.2 

8.2 

8.7 

10.6 

3.8 

6.4 

5.0 

3.8 

4.0 

12.1 

8.2 

12.4 

6.9 

8.1 

12.1 

10.3 

3.4 

6.5 

5.0 

3.8 

4.0 

9.1 

7.0 

10.4 

7.2 

8.25 

12.4 

10.2 

3.0 

6.8 

4.1 

3.8 

4.0 

8.0 

7.0 

9.0 

7.9 

9.75 

10.7 

2.8 

6.5 

4.1 

3.8 

4.0 

8.9 

7.0 

8.5 

9.3 

13.7 

7.15 

10.1 

2.4 

5.2 

4.9 

3.8 

3.9 

9.4 

7.4 

8.7 

9.8 

19.45 

7.0 

10. 65 

18.8 

4.1 

4.8 

3.0 

3.9 

32.15 

7.8 

8.7 

10.1 

20.85 

6.3 

10.3 

15.5 

4.8 

4.6 

3.9 

4.0 

36.0 

7.9 

13.  &r> 

12.5 

21.5 

10.35 

11.15 

14.8 

5.8 

4.2 

3.9 

4.4 

27.8 

7.9 

11.9 

12,0 

20.15 

20.75 

10.15 

7.8 

5.8 

4.4 

4.G 

4.5 

15.1 

7.9 

11.9 

9.0 

18.65 

26.7 

10.1 

6.4 

5.4 

4.4 

4.1 

5.2 

10.0 

7.8 

10.8 

8.2 

19.2 

28.25 

10. 15 

5.5 

5.3 

4.4 

4.1 

8.3 

6.5 

7.9 

10.7 

7.9 

17.6 

22.35 

11.15 

4.1 

5.2 

4.3 

4.1 

18.4 

6.4 

7.9 

10.8 

7.5 

16.1 

18.85 

11.1 

7.7 

5.1 

4.8 

4.1 

29.3 

6.3 

7.9 

10.8 

7.4 

16.0 

16.8 

10.1 

25.5 

3.5 

4.8 

4.0 

24.0 

6.0 

8.0 

11.4 

7.2 

15.05 

14.2 

10.2 

18.6 

7.9 

4.8 



4.0 

14.0 

6.3 

7.9 

20.25 

7.0 

27.25 

14.2 

10.1 

15.2 

8.9 

4.8 

4.0 

8.6 

7.8 

22.9 

6.8 

10.5 

14.2 

11.45 

10.3 

7.6 

4.8 

4.3 

9.6 

7.6 

42.5 

6.7 

9.4 

14.2 

10.6 

8.1 

7.2 

4.8 

4.4 

9.7 

42.5 

9.4 

12.2 

i 

10.2 

\ 

\ 

\  s-8 
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FALL.  RIVER  AT  FALL  RIVER,  KAXS. 

This  station  was  established  as  a  flood  station,  April  22, 1904,  by  M.  C.  Hinderlider.  It  i 
located  at  the  highway  bridge  one-eighth  mile  north  of  Fall  River,  Kara. 

The  channel  is  straight  for  about  900  feet  above  and  500  feet  below  the  station,  and  tt" 
current  is  sluggish  at  low  stages  and  swift  at  high  stages.  The  right  bank  is  of  loam,  slopii 
gradually  out  for  about  100  feet  to  sandstone  cliffs  from  10  to  15  feet  high.  The  left  btr 
slopes  at  an  angle  of  about  45°  to  the  height  of  the  bridge  floor.  Roth  banks  are  timber 
and  do  not  overflow  except  at  extreme  stages.  The  low  ground  on  the  left  bank  extendi) 
outward  from  the  northwest  end  of  the  bridge  is  overflowed  at  very  high  stages  of  the  rw 
The  bed  of  the  stream  is  composed  of  loam  and  mud  and  is  probably  unstable. 

Discharge  measurements  are  made  from  the  three-span  bridge  to  which  the  gage  is  i 
tached.  The  initial  point  for  soundings  is  the  surface  of  the  ground  at  the  north  side  of  t 
right  abutment. 

A  standard  chain  gage  is  fastened  to  the  downstream  railing  near  the  left  end  of  the  bridj 
During  1905  the  gage  was  read  once  daily,  and  hourly  during  dangerous  rises  in  the  stm 
by  Jesse  McDaniel.  Bench  marks  were  established  as  follows:  (1)  The  top  of  the  sou 
masonry  abutment  on  the  downstream  side;  elevation,  41.768  feet.  (2)  On  the  sandstc 
ledge  at  the  foot  of  the  northeast  corner  of  the  south  abutment;  elevation,  33.777  feet.  I 
The  top  of  the  first  pier  from  the  right  bank,  downstream  side;  elevation,  41.03  feet,  i 
The  top  of  the  second  pier  from  the  right  bank,  downstream  side;  elevation,  40.08  feet.  E 
various  refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  YFa 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pages  154-155. 

Discharge  measurements  of  Fall  River  at  Fall  River,  Kans.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dl 
chftj 

Mfty  31    

W.  G.  Russell 

Feet. 
05 
02 

Square 
feet. 

220 
106 

Feet  per 
second. 

0.71 

.46 

Feet. 
3.20 
2.90 

8ea 

September  29.. 

do 
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>aUy  gage  height,  in  feet,  ofFaU  River  at  Fall  River,  Kans.,for  1906. 


ly. 


Jan. 


2.2 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 


Feb. 


2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.8 
3.6 
4.6 
4.0 
3.5 
3.5 
3.2 
3.0 


Mar. 

Apr. 

May. 

3.2 

2.4 

2.4 

3.0 

2.4 

2.4 

3.0 

2.9 

2.4 

2.8 

2.6 

2.4 

2.6 

2.6 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.3 

2.4 

2.4 

2.3 

2.4 

2.4 

2.3 

2.4 

2.4 

2.2 

2.4 

2.4 

2.1 

2.4 

2.4 

2.1 

2.4 

2.4 

2.1 

2.4 

2.4 

2.1 

2.4 

2.4 

2.1 

2.4 

2.4 

2.1 

2.4 

2.4 

2.8 

2.3 

2.4 

2.6 

2.3 

2.4 

2.4 

2.3 

2.4 

2.4 

2.3 

2.4 

2.8 

2.3 

2.4 

2.6 

2.8 

2.4 

2.4 

2.8 

2.4 

2.4 

2.6 

2.4 

2.4 

2.4 

2.4 

2.3 

2.4 

2.6 

2.2 

2.4 

2.8 

2.2 

2.4 

4.0 

2.4 

2.4 

6.0  1 

2.4 

3.2  ' 

June. 

3.4 
3.6 
6.8 
4.0 
3.6 
3.6 
3.6 
3.5 
3.5 
3.2 
3.2 
3.2 
3.2 
3.0 
3.0 
11.3 
8.0 
6.0 
4.0 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.5 
3.5 
3.6 
3.6 


July. 

Aug. 

3.8 

3.0 

4.0 

3.0 

17.5 

3.0 

7.5 

2.9 

5.75 

2.8 

5.4 

2.7 

5.0 

2.6 

4.7 

2.5 

5.6 

2.5 

5.0 

2.5 

4.6 

2.4 

4.1 

2.4 

3.75 

2.4 

3.6 

2.3 

3.6 

2.3 

3.6 

2.3 

3.55 

2.3 

3.6 

2.3 

3.5 

2.2 

3.5 

2.2 

3.5 

2.2 

3.5 

2.2 

3.4 

2.1 

3.3 

2.1 

3.2 

2.0 

3.2 

2.0 

3.0 

2.0 

2.9 

2.0 

2.8 

2.0 

3.0 

2.0 

3.0 

2.0 

Sept. 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.4 
3.0 
3.0 
28.0 
16.0 
18.25 
7.1 
5.25 
4.25 
3.7 
3.4 
3.8 
3.1 
3.0 
3.0 
3.0 
3.0 


NEOSHO  RIVER  DRAINAGE  BASIN. 


DESCRIPTION  OF  BASIN. 


ver  rises  in  central  Kansas,  flows  to  the  east  and  southeast,  draining  eastern 
item  Kansas,  and  then  flows  southward  into  Arkansas  River  just  below  Fort 
T.  Its  drainage  basin  lies  between  those  of  Kansas  and  Osage  rivers  on  the 
st,  and  of  Arkansas  and  Verdigris  rivers  on  the  south  and  west,  being  entirely 
imid  belt  and  east  of  the  Great  Plains.  The  drainage  basin  extends  east  and 
ntral  Kansas  to  western  Missouri,  about  200  miles,  and  north  and  south  into 
tory  about  the  same  distance,  giving  an  area  of  12,660  square  miles.  The 
many  small  tributaries,  and  flows  through  a  rich  agricultural  country.  It 
tain  tributaries,  but  depends  on  the  precipitation  within  its  basin  for  its  water 

course  of  Neosho  River  lies  in  the  Permian  and  upper  Coal  Measures,  which 
lys,  and  broken  limestones,  the  overlying  soil  being  a  loose,  porous  loam.  The 
r  rolling  and  hilly,  except  along  the  streams,  which  have  a  large  percentage  of 
The  elevation  at  the  headwaters  is  about  1 ,230  feet  and  at  Wyandotte  about 
le  precipitation  within  this  part  of  the  basin  is  30  to  3.5  inches  per  annum.  The 
e  lies  in  the  upper  Coal  Measures,  except  for  a  short  distance  in  the  lower  part, 
nds  into  the  lower  Coal  Measures.    In  this  stretch  the  formation  is  principally 
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a  broken  limestone,  overlain  by  a  porous  loam.  The  lower  course  of  the  river  liei  in  the 
lower  Coal  Measures,  most  of  the  rocks  being  limestones,  somewhat  broken,  with  an  overl- 
ing soil  of  black  porous  loam,  which  permits  the  water  to  percolate  through  into  the  lower 
strata.  This  gives  plenty  of  underground  water,  and  many  springs.  The  Neosho  above 
the  mouth  of  Spring  River  flows  through  the  large  oil  and  gas  belts  of  Kansas.  The  pre- 
cipitation in  the  middle  and  lower  courses  ranges  from  35  to  more  than  40  inches  per  year. 
This  part  of  Neosho  River  is  very  crooked  and  has  a  light  slope,  and  the  valley  is  subject  to 
frequent  and  destructive  floods.  In  many  places  dikes  have  been  built  to  keep  out  the 
water,  and  the  railroads  have  raised  their  tracks  to  get  above  it.  There  are  a  few  dan*  at 
this  part  of  the  river  for  mills  and  power  purposes,  but  the  sites  are  on  the  lowlands  and 
give  a  low  fall.  There  are  no«power  plants  on  Neosho  River  below  Wyandotte,  but  one  or 
more  are  under  contemplation.  The  fall  of  the  Neosho  from  Wyandotte  to  Fort  Gibsons 
about  242  feet.  In  the  upper  part  of  this  section  of  the  basin  the  timber  is  in  belts  akqg 
the  streams,  while  in  the  lower  part  it  is  in  large  bodies  and  the  sections  of  prairie  land  in 
very  scattering.  The  percentage  of  cultivated  land  along  Neosho  River  in  Kansas  is  00  per 
cent;  along  Spring  River  and  the  Neosho  below  Wyandotte  it  is  much  less. 

Spring  River,  the  main  tributary  of  Neosho  River,  rises  in  southwestern  Missouri  tnd 
flows  through  the  lead  and  zinc  regions  in  a  southwest  course  into  Kansas  and  then  south- 
ward into  Indian  Territory.  Its  entire  course  is  through  rolling  and  broken  country,  except 
along  the  stream  bottom.  This  is  a  grazing,  agricultural,  and  mining  region,  the  lead  tod 
zinc  industry  along  the  upper  and  middle  courses  of  Spring  River  being  very  extensive 
The  soil  is  rocky,  but  in  places  there  is  considerable  porous  loam  which  allows  the  water  to 
percolate  into  the  lower  strata,  giving  good  underground  water  at  a  medium  depth.  The 
precipitation  in  the  basin  of  Spring  River  is  at  least  40  inches  per  year;  if  this  falls  suddenly 
and  in  large  quantities  the  channel  of  the  river  is  not  capable  of  carrying  it  off  and  destruc- 
tive floods  follow.  The  worst  flood  for  many  years  occurred  in  July,  1905.  There  Is  a  large 
electric  power  plant  on  Spring  River  at  Lowell,  Kans.,  with  a  fine  concrete  dam  and  power- 
house, which  furnishes  electricity  for  several  cities  along  this  river  and  in  the  vicinity. 
This  dam  and  plant  withstood  the  flood  without  any  material  damage. 

NKOSIIO  RIVER  AT  FORT  GIBSON,  INI>.  T.« 

This  station  was  established  September  22,  1903,  by  W.  G.  Russell.  It  is  located  at  th* 
Missouri  Pacific  Railway  bridge,  three-fourths  of  a  mile  northwest  of  Fort  Gibson,  Ind.T. 

The  channel  is  straight  for  about  500  feet  above  and  below  the  station.  The  current  is 
sluggish  except  at  high  water,  when  it  is  swift  near  the  right  bank.  The  right  bank  is  high 
and  wooded,  and  overflows  only  at  very  high  stages.  The  left  bank  is  high,  rocky,  and 
clean,  and  does  not  overflow.  The  bed  of  the  stream  is  a  smooth  rock  from  the  left  bank  to 
the  middle;  on  the  right  it  is  sand  and  changes  with  every  flood.  There  are  four  channeb 
at  low  and  five  at  high  water.  Drift  at  very  high  water  makes  it  impossible  to  get  other 
than  surface  velocities.  October  1 1 ,  1905,  the  fall  of  the  river  from  a  point  above  the  gaging 
station  to  a  point  about  the  same  distance  below,  020  feet  distant,  was  0.059  foot,  which 
gives  a  slope  of  0.00009516. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  three-span  steel  bridge. 
The  bridge  has  a  total  length  of  625  feet,  with  a  pile  approach  of  157  feet  at  the  west  end. 
It  is  slightly  oblique  to  the  course  of  the  current.  The  initial  point  for  soundings  is  the  edge 
of  the  abutment  on  the  left  bank  of  the  river. 

There  are  two  sections  of  the  gage.    The  first  w  a  vertical  staff  fastened  to  the  east  face 
of  the  first  stone  pier  from  the  left  bank.     The  9-foot  mark  is  the  top  of  the  steel  caisson 
and  below  this  point  gage  heights  are  taken  by  means  of  a  standard  chain  gage  let  down  from 
a  nail  in  the  guard  rail,  along  which  the  scale  is  marked.    This  gage  JMM^flUJr  in  very  k>w_ 
or  very  high  water  and  is  kept  in  the  pump  house  when  not  in  i 
was  read  once  each  day  by  W.  L.  Blackwell.     Bench  markaj 

<»Formerly  known  as  Grand  B1 
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as,  marked  "  B.  M,"  on  a  hard  limestone  rock  in  the  face  of  the  wall  4  feet  above 
earn  side  of  the  bridge  on  the  left  bank  of  the  river;  elevation,  24.90  feet  above  the 
the  gage.  (2)  A  United  States  Geological  Survey  standard  bench  mark,  marked 
l  the  top  of  the  east  bridge  pier;  elevation,  516  feet  above  sea  level  and  40.94  feet 
;  datum  of  the  gage. 

ation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
lited  States  Geological  Survey: 

ion:  37,  p  268;  90,  p  257;  131,  pp  158-150. 

p:  37,  p  268;  131,  p  150. 

ghts:  37,  p  268;  99,  p  257;  131,  p  160. 

Discharge  measurements  of  Neosho  River  at  Fori  Gibson,  Ind.  T.,  in  1906. 


Hydrographer. 


W.G.  Russell. 

....do 

....do 

....do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feel. 

Square 
feet. 

Feet  per 
second. 

Feet. 

495 

4,227 

2.01 

11.40 

499 

4,436 

2.57 

11.90 

493 

3,871 

1.41 

11.00 

1        468 

1 

3,135 

.83 

9.90 

Dis- 
charge. 

Second- 
feet. 

8,484 
11,400 
5,457 
2,588 


)aily  gage  height,  in  feet,  of  Neosho  River  at  Fort  Gibson,  Ind.  T.,  for  1905. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept.     Oct.     Nov.     Dec. 


9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.1 
9.2 
9.2 
9.2 
9.2 
9.2 
9.2 
9.2 
9.2 
9.4 
9.4 
9.4 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.7 
9.7 
9.8 


9.8 
9.8 
9.8 


8.33  I 

8.33  1 

8.33  J 

8.33  | 

8.33  i 

8.33  | 

8.33  J 

9.0 

9.1 

9.1 

9.2 

9.5 

9.7 

9.8 

9.9 

15.1 

16.1 


15.1 
14.3 
13.0 
12.0 
12.0 
12.0 
12.4 
12.8 
13.8 
17.0 
17.5 
15.0 
14.0 
14.0 
13.5 
13.0 
12.9 
13.0 
15.5 
18.0 
18.7 
16.5 
15.0 
13.5 
12.5 
12.0 
12.0 
12.0 
12.0 
12.1 
12.5 


12.5 

12.7 

14.0 

14.7 

14.5 

14.0 

13.5 

13.0 

12.5 

12.0 

12.0 

12.0 

12.0 

12.0 

11.7 

11.4 

11.2 

11.0 

11.0 

11.0 

11.0 

11.0  ' 

10.9  I 

10.9  j 

10.0 

10,8  ' 

10.8 

10.8  | 

10.8 

10.8  ' 


10.6 
10.6 
10.6 
10.5 
10.5 
10.6 
11.3 
11.8 
11.9 
12.0 
11.6 
11.4 


20.0 
19.0 
17.0 
17.0 
16.0 
15.0 
14.0 
19.0 
16.0 
14.0 
13.8 
13.6 


11.4  I   -13.4 


13.0 
12.5 
12.3 
13.3 
13.5 
13.7 
12.7 
18.0 
17.0 
17.0 
17.0 
16.5 
16.5 
16.0 
15. 5 
24.0 
20.0 
19.0 


13.6 
13.4 
13.0 
12.9 
12.8 
13.0 
12.8 
12.4 
14.4 
14.4 
13.4 
13.2 
13.2 
13.0 
12.8 
11.6 
11.0 


12.0 

13.5 

13.5 

14.0 

14.0 

17.0 

16.5 

16.0 

15.5 

16.0 

15.5 

15.0 

14.5 

14.0 

13.5 

13.0 

12.8 

12.6 

12.4 

12.2  ! 

12.0  I 

14.5  j 

16.5  j 

17.5 

15.5  ' 

14.0  I 

13.8  | 

12.8  I 

13.5 

17.5  ! 


17.0 

17.5 

17.0 

15.0 

14.5 

14.0 

13.5 

13.0 

12.8  | 

12.6 

12.8 

12.6  ' 

12.0  i 

11.8  j 

11.6 

11.4  ' 
12.0  | 
12.6  I 
12.8  , 
18.0  I 

23.5  j 
20.0  ! 
18.0 
16.0 
15.0 
14.0 
12.5 
12.0 
11.5 
11.2 
11.0 


11.5 
10.2 
10.0 
10.0 
10.5 


10.8 
11.0 
10.8 
10.6 
11.6 
11.5 
12.5 
14.5 
12.5 
12.3 
12.2 
14.2 
15.2 
16.4 
16.4 
16.3 
15.8 
15.5 
15.3 
15.1 
15.0 
15.0 
14.8 
14.6 


14.2 
14.0 
14.0 
13.8 
13.6 
13.5 
13.4 
13.3 
13.2 
13.2 
13.0 
12.5 
12.0 
11.8 
11.6 
11.0 
10.5 
10.4 
13.4 
14.0 
14.0 
13.9 
13.6 
13.3 
13.4 
13.2 
17.2 
17.2 
15.0 
14.0 
13.5 


13.0 


16.5 
15.5 
14.0 
12.5 
12.8 
13.8 
14.8 
13.0 
12.5 
12.0 
11.6 
11.5 
11.4 
11.3 
11.0 
11.0 
10.9 
10.8 
10.7 
10.7 
10.6 
10.6 
10.5 
10.5 
10.5 
10.5 
10.5 
11.0 


11.0 
10.8 
10.6 
10.5 
10.4 
10.4 
10.4 
10.4 
10.4 
10.4 
10.3 
10.3 
10.3 
10.3 
10.2 
10.2 
10.2 
10.1 
10.0 
10.0 
9.8 
9.8 
9.8 
9.7 
9.7 
9.6 
10.0 
10.2 
10.6 
10.6 
10.5 


River  frozen  over  February  4-11,  inclusive. 
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CANADIAN  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Canadian  River  rises  in  the  mountains  of  Colfax  County,  N.  Mex.,  flows  southward 
across  Mora  and  San  Miguel  counties,  then  turns  to  the  east  and  flows  across  northern 
Texas,  Oklahoma,  and  Indian  Territory,  uniting  with  Arkansas  River  about  80  miles 
above  Fort  Smith,  Ark. 

The  drainage  area  is  wooded  in  the  upper  portion  and  in  Indian  Territory,  but  consists 
of  dry  plains  in  Texas  and  Oklahoma.  There  are  few  tributaries,  Ute  Creek  and  Mora 
and  Sapello  rivers  in  New  Mexico  being  the  principal  ones.  The  run-off  is  very  uncertain, 
varying  from  extreme  floods  to  practically  nothing  in  a  dry  season. 

CANADIAN  RIVER  AT  CALVIN,  IND.  T. 

This  station  was  established  in  1904  by  the  United  States  Weather  Bureau.  It  is  located 
at  the  railroad  bridge  about  one-fourth  mile  west  of  Calvin,  Ind.  T. 

The  channel  is  straight  for  2,000  feet  above  and  below  the  station.  The  current  is  swift, 
and  is  oblique  to  the  bridge  at  times.  Neither  bank  will  overflow  beyond  the  limits  of  the 
bridge  and  trestle  approach.  The  bed  of  the  stream  is  composed  of  clean  sand,  and  is  shifting. 
There  is  but  one  channel,  divided  by  the  piers  of  the  bridge  and  somewhat  obstructed  by 
old  piles  and  drift  caught  on  them. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  three-span  bridge  to 
which  the  gage  is  attached.  The  bridge  has  a  total  length  of  835  feet,  with  a  trestle  ap- 
proach of  30  feet  at  the  left  bank.  The  initial  point  for  soundings  is  the  face  of  the  right 
abutment,  upstream  side. 

A  standard  chain  gage  is  fastened  to  the  upstream  side  of  the  bridge  near  the  middle  of 
the  stream:  length  of  the  chain,  28.00  feet.  During  1905  the  gage  was  read  once  each  day 
by  the  United  States  Weather  Bureau  observer.  Bench  marks  were  established  as  follows: 
(I)  A  United  States  Geological  Survey  standard  bench-mark  post,  marked  "715,"  about 
100  yards  west  of  the  Calvin  depot:  elevation,  28.72  feet.  (2)  On  the  right  abutment,  up- 
stream side;  elevation,  20.42  feet.  (3)  On  the  upstream  end  of  the  crossbeam,  353  feet 
from  the  initial  point;  elevation,  26.32  feet. 

Discharge  measurements  of  Canadian  River  at  Calvin,  Ind.  T.f  in  1905. 


Date. 


Hydrographer. 


1  Width. 


July  28 

July  28 

July  29 

July  29 

September  24 . . 
September  27... 
Sep  torn  l>er  27  . . 

October  10 

November  16... 
November  18.. 


December  12...' do 


J.M.Giles... 

do 

....do 

do 

E.  R.  Kerby. 
J.M.Giles... 

do 

E.  R.  Kerby. 

do 

do 


I 


Feel. 
622 
622 
496 
479 
155 
114 
114 
60 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Square 
feet. 

Feet  per 
second. 

Feet. 

1,578 

5.38 

4.37 

1,533 

5.81 

4.32 

1,590 

4.44 

4.15 

1,518 

4.26 

4.05 

272 

1.98 

2.40 

168 

1.48 

2.22 

160 

1.46 

2.21 

50 

1.82 

2.00 

1,163 

3.94 

3.70 

869 

2.90 

3.20 

203 

2.39 

2.70 

Dis- 
charg*- 


Secon**' 
feet. 

7,0 
6,4#- 

2Z- 

4,5fc2 

2.5^ 

489 
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Daily  gage  height,  in  feet,  of  Canadian  River  at  Calvin,  Ind.  T.,for  1905. 


Jan. 


Feb. 


Mar. 


Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov 

1.5 

4.1 

6.0 

2.4 

5.2 

2.1 

2.1 

1.9 

1.7 

3.8 

4.8 

3.1 

2.9 

2.0 

4.4 

1.9 

3.2 

3.3 

4.1 

3.1 

18 

2.2 

2.9 

1.9 

2.7 

3.8 

3.7 

3.2 

2.7 

2.0 

2.7 

2.2 

2.3 

4.0 

3.4 

3.1 

2.4 

2.2 

2.3 

2.6 

2.0 

4.1 

3.2 

3.1 

2.6 

2.0 

2.2 

2.8 

4.0 

3.9 

3.0 

3.0 

2.9 

1.9 

2.1 

2.1 

3.8 

3.7 

2.8 

2.8 

4.0 

2.2 

2.0 

2.3 

3.4 

3.5 

2.8 

2.7 

3.7 

2.7 

2.0 

2.6 

3.0 

3.2 

3.7 

3.6 

3.4 

4.2 

2.0 

2.3 

3.0 

3.2 

3.2 

3.2 

3.1 

4.0 

2.0 

2.6 

2.6 

3.4 

3.8 

3.0 

3.0 

4.7 

1.9 

2.5 

2.5 

4.6 

3.4 

3.0 

2.9 

4.6 

1.9 

2.4 

2.8 

4.5 

2.9 

3.0 

3.1 

4.3 

2.0 

2.3 

2.5 

3.7 

2.4 

3.4 

3.6 

8.7 

1.8 

4.4 

2.5 

3.7 

2.7 

3.2 

4.2 

3.6 

1.9 

3.9 

2.0 

3.4 

2.3 

3.6 

5.2 

2.9 

2.2 

3.8 

2.4 

3.1 

2.6 

3.6 

4.0 

2.8 

2.3 

3.2 

3.0 

3.0 

2.5 

3.6 

3.6 

2.8 

2.2 

3.0 

3.0 

7.0 

2.8 

4.1 

3.8 

2.5 

2.0 

3.0 

2.9 

6.0 

2.9% 

3.4 

3.1 

2.5 

2.0 

2.9 

2.9 

6.5 

2.6 

3.1 

3.0 

2.4 

2.0 

2.8 

2.8 

5.7 

2.2 

3.2 

2.8 

2.4 

1.9 

2.8 

2.7 

4.1 

2.6 

3.1 

2.5 

2.4 

2.0 

3.1 

2.8 

3.8 

2.2 

3.0 

2.4 

2.3 

2.0 

2.5 

3.5 

4.8 

2.5 

3.4 

2.3 

2.2 

2.0 

2.5 

2.8 

14.8 

2.2 

2.8 

2.3 

2.2 

1.9 

2.5 

6.5 

8.4 

2.1 

2.7 

2.2 

2.1 

1.9 

3.9 

5.4 

10.0 

2.8 

4.2 

2.2 

2.2 

1.9 

5.4 

5.0 

8.0 

2.4 

3.8 

2.2 

2.1 

1.9 

4.9 

7.2 

3.7 

2.1 

1.9 

Dec. 


0.4 
.3 
.3 
.3 
.2 
.2 
.2 
.2 
.2 
.6 
.8 

1.0 


0.1 


1.1 
1.9 
2.8 
2.2 
3.5 
2.7 
2.5 


2.1 
1.8 
1.5 
1.2 
1.1 
1.5 
2.0 
1.9 
2.2 
1.8 
1.2 
1.7 
1.6 
1.7 
2.1 
2.0 
1.8 
2.4 
2.2 
2.5 
2.8 
2.3 
2.1 
1.9 
1.8 
1.7 
1.7 
2.0 
2.0 
2.0 
1.6 


4.7 
3.8 
3.8 
3.1 
3.0 
2.8 
2.4 
2.2 
2.0 
2.6 
2.6 
2.6 
2.8 
3.0 
2.6 
2.6 
2.6 
2.7 
2.6 
3.8 
3.6 
3.4 
3.3 
3.2 
3.0 
3.0 
2.9 
3.0 
3.0 
2.9 
3.0 


River  frozen  January  13-17,  25-27,  and  February  2-21. 

ating  table  for  Canadian  River  at  Calvin,  Ind.  T.,from  Jvly  1  to  November  30, 1906. 


righl  l01***^- 


Feet. 
1.80 


^Second-feet. 

I  10 


1.90 

40 

2.00 

90 

2.10 

160 

2.20 

260 

2.30 

380 

2.40 

520 

2.50 

680 

2.60 

860 

2.70 

1,070 

Gage 
height. 


Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1,310 

3.80 

4,870 

4.80 

12,160 

1,570 

3.90 

5,440    , 

4.90 

13,000 

1,840 

4.00 

6,060    | 

5.00 

13,850 

2,120 

4.10 

6,720    ' 

5.10 

14,700 

2,420    I 

4.20 

7,420 

5.20 

15,600 

2,740 

4.30 

8,150 

5.30 

16,500 

3,080 

4.40 

8,910    ' 

5.40 

17,400 

3,460    1 

4.50 

9,700    ' 

3,880    | 

4.60 

10,510    i 

4,350 

4.70 

11,330    | 

Feet. 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 


ove  table  1b  applicable  only  for  open-channel  conditions.  It  is  based  on  10  discharge  measure- 
wJe  during  1905.  It  is  well  defined  »>et\veen  gage  heights  2  feet  and  4.5  feet.  Owing  to  the  shift- 
cter  of  the  stream  the  table  should  not  be  applied  prior  to  July  1,  as  there  were  no  measure- 
fore  that  date.  The  only  measurement  in  December  indicates  a  decided  change  in  conditions 
reason  no  estimate  is  made. 
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Estimated  monthly  discharge  of  Canadian  River  at  Calvin,  Ind,  T.,for  1906. 


Month. 


July 

August 

September. . 

October 

November. 


The  period . 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


7,420 
15,600 
11,330 

8,910 
17,400 


100 
40 
10 
40 


2,742 
3,017 
2,087 
476 
2,500 


Totalis 
acre-feet. 


168,600 
185,500 
134,200 
20,270 

148,800 


656,400 


CANADIAN  RIVER  NEAR  LOGAN,  N.  MEX. 

This  station  was  established  June  29, 1904,  by  W.  G.  Russell.  It  is  located  at  the  bridge 
of  the  Chicago,  Rock  Island  and  Pacific  Railroad,  I  mile  west  of  the  depot  at  Logan,  N.  Mex- 
The  station  was  discontinued  February  26,  1905,  though  discharge  measurements  wen 
made  afterward. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pages  160-162. 

Discharge  measurements  of  Canadian  River  near  Logan,  N.  Mex.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Feet. 
30 
43 

Area  of 
section. 

Mean    |     Dis- 
velocity.  (  charge. 

October  10 

Earl  Pa 
do.. 

tterson 

Square 
feet. 

22 

43 

Feet  per    Second- 
second,  i    fctt. 

0.61  1            H 

November  20. . . 

1.70  1           73 

\  River 

1         _ 

Daily  gage  height,  in  feet,  of  Canadian 

neat 

-  Logan 

,  N.  Mex.,  for  1905. 

Day. 

Jan. 

Feb.               Day. 

Jan. 

2.0 
2.0 
2.0 
2.0 
2.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 

- 

*. 

Day. 

Jan. 

Feb. 
2.6 

1 1        2.0 

2.1  ||  12 

1 

2.0    | 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.2 
2.85 
3.25  ! 
2.65  1 
1 

23 
24 
25 
26 
27 
28 
29 
30 
31 

2.0  | 

2 1        2.0 

1!      

2.1  1    13 

2.0  '      2.6 

3                             '        2.0 

2.1    '  14 

2.0,      2.55 

4...    .            |        2.0 

2.1  l|  15 

. 

2.0  '      2.4 

5 2.0 

2.2  ll  16 

2.0  1 

6 1        2.0 

2.2  j    17 

2.0 

7 1        2.0 

2.2      18 

2.2  I...--- 

8  21 

2.1       10 

2.1  !    20 

2.1       21 

2.0      22 

2.2   ...--- 

9 

.|        2.1 

2.1 

J        2.1 

2.2 

10 

11 

i 

II 

MORA  RIVER  AT  LA  CUEVA,  X.  MEX. 

This  station  was  established  August  25,  1903,  by  M.  C.  Ilinderlidcr.  It  is  located  at  tn' 
wagon  bridge  at  the  village  of  La  Cueva,  N.  Mex.  La  Cueva  is  situated  in  the  Mora  l^n< 
grant,  26  miles  directly  north  of  Las  Vegas.  During  the  flood  of  September  29,  1904,  *** 
bridge  to  which  the  gage  was  attached  was  carried  away  and  as  a  result  records  were  dis*?° 
tinued  for  the  remainder  of  the  year.  The  station  was  reestablished  April  29,  1905,  at  ^ 
old  section,  the  bridge  having  been  replaced. 
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is  station  is  one-fourth  mile  below  the  dam  site  of  the  La  Cucva  reservoir,  and  was  estab- 

I  to  determine  the  amount  of  water  available  for  storage  in  the  reservoir  for  use  on  val- 

mds  below.    The  Mora  canal  diverts  water  from  Mora  River  a  short  distance  above  this 

ag  station.     At  low  water  practically  the  entire  flow  of  the  river  is  diverted  by  this  canal, 

of  it  being  at  times  used  for  power  for  a  gristmill  and  returned  to  the  river  above  the 

ion.     At  other  times  the  entire  volume  in  the  canal  is  carried  through  to  a  system  of 

age  reservoirs,  below  which  the  water  is  used  for  irrigation.    No  data  of  value  concern- 

the  canal  have  been  secured  during  1905. 

ne  channel  is  straight  for  50  feet  above  and  120  feet  below  the  station.    The  bed  of  the 

ram  is  composed  of  solid  rock  which  is  partly  covered  with  a  loose  deposit  of  shifting  sand 

I  gravel.    The  left  bank  consists  of  sand  and  gravel,  is  low,  and  overflows  at  high  water. 

5  right  bank  is  a  series  of  sandstone  ledges.    There  is  but  one  channel  at  all  stages. 

Che  bridge  from  which  discharge  measurements  are  made  is  not  quite  at  aright  angle  to 

!  stream  flow. 

[he  original  gage  was  a  vertical  rod  fastened  to  the  west  end  of  the  north  abutment  of  the 

dge.    April  29,  1905,  a  staff  gage  was  fastened  vertically  to  the  west  side  of  the  south 

ltment  of  the  bridge,  the  datum  being  1.32  feet  above  that  of  the  original  gage.     During 

X5  the  gage  was  read  twice  each  day  by  Hugh  Loudon,  secretary  of  the  La  Cueva  Land 

i  Cattle  Company.    The  bench  mark  is  a  cross  cut  in  the  vertical  face  of  the  limestone 

Ige  just  above  the  south  end  of  the  bridge,  marked  "U.  S.  G.  S.,  B.  M.;"  elevation,  4.51 

t  above  the  datum  of  the  new  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 

e  United  States  Geological  Survey. 

Description:  99,  p  249;  131,  pp  162-163. 
Gage  heights:  99,  p  249;  131,  p  163. 

Discharge  measurements  of  Mora  River  at  La  Cueva,  N.  Mex.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Feet. 
24 

18 
22 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

pril» 

R.  I.  Meeker 

Square 
feet. 

C9 
15 
20 

Feet  per 
second. 

4.50 
1.60 
1.70 

Feet. 
3.40 
.85 
1.10 

Second- 
feet. 

310 

ily  2. . 

do 

24 

ugustl 

do 

34 

1RR  17 

a— 06 5 

ti2 
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Daily  gage  height,  in  fat,  of  Mora  Riivr  at  Iai  Cueva,  X.  Mer.,for  1905. 


Day. 


Feb. 


1.5 
1.3 
1.1 
1.1 
1.1 
l.ttr> 
12 !  al.05 


Mar. 

Apr. 

0.55 

1.0 

a.  7 

.75 

.85 

.75 

.85 

.7 

.S5 

.  7 

May.  !  June.    July.     Aug.     Sept.  I  Oct.     Nov.    I 


8. 

9. 
10. 
11. 


I 


• ! 

! ' 

! 

1 

0.4     | 

45  1 

.45 

.45 

.5 

.6 

.55  1 

1 



1 

.05 
1.05 
1.05 

"1.0 
1.0 

.8 

.85 

.9 

.85 

.8 

.8 


.  < .  > 

.8 
.85 
a.  8 
.75 
.G5 
.75 


.85 
1.15 
1.4 
1.0 
1.7 
1.7 
1.55 
1.5 
1.45 
1.4 
1.45 
1.4 
1.45 
1.5 
al.5 
1.5 
1.55 
2.1 
2.0 
2.1 
2.3 
2.9 
3.0 
3.3 
3.3 


3.2 

3.4 

3.4 

3.0 

2.8 

2.5 

2.5 

2.55 

2.9 

2.6 

2.4 

2.4 

2.4 

2.3 

2.2 

2.4 

2.5 

2.5 

2.6 

2.7 

2.5 

2.4 

2.5 

2.5 

2.3 

2.5 

2.3 

2.4 

2.2 

2.1 

2.2 


I 


2.2 
2.2 
2.2 
2.7 


2.1 
2.0 
2.0 
1.9 
1.8 
1.7 
1.65 
1.6 
al.5 
1.4 
1.4 
1.3 
1.3 
1.2 
1.2 
1.2 
1.1 
1.05 
1.0 
.9 
.9 


0.85 
.8 
.8 
.8 
.8 
.8 
.75 
.75 
.8 
.75 
.75 
.75 
.7 
.7 
.7 
.7 


I:Li 

1.4  I 

1.5  | 
1.4  ! 
1.7  J 
1.4  | 
1.4  , 
1.3  • 
1.2  , 
1.2 

i.i  ; 

1.1  I 

1.1  I 

1.0  i 

1.0  , 


.7 

.95 

.7 

.9 

.7 

.85 

.7 

.85 

.7 

.75 

.9 

.7 

.9 

.8 

.8 

.8 

.75 

.8 

.7 

.8 

«.7 

.8 

.75 

.8 

.75 

.7 

.8 

.7 

.9 

a.  75 

«0.8  I 
.85  ' 
.85' 
.9  I 
1.0 
.9  I 
.85 


.95 

.95 

.9 

.9 

.85 

.85 

.8 

.75 

.8 

.8 

.8 

.6 

.55 

.55 

.6 

.6 

.6 

.65 

.7 

.6 

.7 

.6 


I 

0.8   (  o.u  i 

.9    '  .9 

.9    j  .9 

.9    '  .9 

.9    =  .9    ' 


.8 
.8 

.8    I 

V 

.8  I 
.8  | 
.8  ' 
.8  I 
.6  | 
.8 

.8   ! 

.8    | 
.75 
.95  I 

.9  i 


•■  I 

1.0    i 
.95 
.95 
.9 

.95  | 
.9    | 


.9 
.9 
.9 
.9 
.9 
.9 
.9 
1.05 
1.0 
.9 
.9 
.9 
1.1 
1.0 
1.0 
1.0 


Notk.   -Kiver  frozen  December  23-31. 


a  Interpolated. 


Station  rating  table  for  Mora  River  at  La  Cuem,  A\  M ex.,  from  February  22  to  Decern^ 

urn. 


(J  age 
height. 

Discharge.  , 

Gage 
height. 

Discharge 

Gage 
height. 

Discharge. . 

Gage 
height. 

Discharge 

Fert. 
0.20 

Second-feet  .\ 

12    , 

Feet. 
1.10 

i 
Second-feet  ] 

31 

Feet. 
2.00 

Second-feet  \ 
105     , 

Feet 

2.90 

Second-ffd 

22l 

0.30 

13    , 

1.20 

39 

2  10 

US     | 

3.00 

210 

0.40 

14 

1.30 

45 

2.20 

126 

3.10 

1               257 

0.50 

10    1 

1.40 

52 

J.  30 

138 

3.20 

274 

0.60 

18 

1.50 

GO 

2.  10 

151 

3.30 

1               292 

0.70 

21 

1.60 

68 

2.50 

164 

3.40 

•               310 

0.80 

24 

1.70 

' ' 

2.60 

178 

0.90 

27 

1.80 

86     ' 

2.70 

193 

1.00 

30 

1.90 

"i 

2.80 

20*     , 

i 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  three  discharge 
uremenls  made  durmg  1905.  On  account  of  the  small  numt>cr  of  measunMiicuts.  it  should  be  cons: 
aa  only  approximate. 
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Estimated  monthly  discharge  of  Mora  River  at  La  Cueva,  N.  Mex.,for  1006. 


February  22-28. 

March 

April 


May 

June  (25  days) . 

July 

August 

September 

October 

November 

December  1-22. 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean, 


The  period . 


18 
60 
292 
310 
193 
27 
77 
30 
30 
34 
32 


14 
17 
21 
115 
27 
21 
21 
17 
18 
27 
26 


15.7 
28.2 
87.1 
175. 
72.6 
22.8 
35.0 
23.2 
25.4 
27.8 
27.5 


Total  in 
acre-feet. 


218 
1,734 
5,183 
10,760 
3,600 
1,402 
2,152 
1,380 
1,562 
.\654 
1,200 


30,840 


SAPEI_IA>  RIVER  AT  LOS  ALAMOS,  N.  MEX. 

This  station  was  established  August  22,  1903,  by  M.  C.  Hinderlider.  It  is  located  at  a 
ford  crossing  Sapello  River  at  a  point  about  one-fourth  mile  due  north  from  Los  Alamos, 
N.  Mex.  Los  Alamos  is  about  13  miles  north  of  Las  Vegas.  The  establishment  of  this  sta- 
tion was  for  the  purpose  of  determining  the  available  amount  of  water  for  prospective  diver- 
sion into  the  San  Guijuela  reservoir  for  the  Las  Vegas  project.  This  basin  lies  about  6 
miles  northwest  of  Las  Vegas. 

The  channel  at  the  cable  is  about  125  feet  wide  and  is  straight  above  and  below  for  200 
feet  each  way.  The  bed  is  composed  of  bowlders,  cobblestones,  sand,  and  gravel.  The 
banks  are  of  alluvial  material,  which  erodes  easily,  and  are  about  10  feet  high.  There  is  but 
one  channel  at  all  stages.     Gage  heights  range  from  0  to  5  feet.     The  current  is  strong  at  all 


Discharge  measurements  were  originally  made  by  wading.  In  March,  1904,  a  cable,  car, 
and  tagged  wire  were  installed  for  use  during  high  water. 

The  original  gage  was  an  inclined  staff  500  feet  below  the  cable.  September  29, 1904,  the 
g&go  was  destroyed  by  a  disastrous  flood  which  swept  down  this  valley.  Records  were  dis- 
continued until  April,  1905,  when  a  standard  chain  gage  was  installed  near  the  cable,  about 
400  feet  above  the  location  of  the  original  gage.  This  gage  is  fastened  to  a  cantilever  arm 
«>n  the  right  bank.  The  length  of  the  chain  is  15.44  feet.  During  1905  the  gage  was  read 
W  W.  N.  Frank,  jr.  The  bench  mark  is  a  nail  driven  into  the  post  supporting  the  cable  at 
the  right  bank;  elevation,  11.50  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
°f  the  United  States  Geological  Survey: 

bwcription:  99,  pp  249-250;  131,  pp  166-167. 
Ifocharge:  99,  p  250;  131,  p  167. 
%e  heights:  99,  p  250;  131  p  168. 

Discharge  measurements  ofSapdlo  River  at  Los  Alamos,  N.  Mex.,  in  1005. 


T>ate. 

Hydrographer. 

_ 

February  3.... 
April  28 . 

R.I.  Meeker 

do 

July  1. 

do 

August  2.. 

do 

_____ 

Width. 


Area  of 
section. 


Mean     i 
velocity. 


Gage 
height. 


I      Dis- 
I  charge. 


Feet. 

12 

Square 
feet. 
13 

Feet  per 

second. 

2.23 

Feet. 
0.90 

Second- 
feet. 
29 

73  , 

91 

5.25  i 

2.60  i 

478 

12 

7.5 

1.68 

.40  | 

13 

12 

11 

1.73 

M'\ 

19 

Xon.-Mea8arements  made  at  different  sections. 
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Itaittf  gage,  height,  irtfett,  a/S&pdh  Bhw  at  La*  Alamos,  N.  Mex.t  fit  1906. 

D»y. 


Fob. 


1 

1 
i 

2 ._.- 

3 

4 

..... |  die 

i     .« 

5 

„J      ,05 

t,«e..„ 

.,..»,«*,  J     1.0 

7.... 

I 
.05 

8 

,9 

0^„, 

1 
..i     1.7 

10 

]    1.05 

Jl...... 

\      .05 

13*,...„„.„ 

.ftT, 

13 

M 

11 

i 
95 

15.„.„ 

„„'    1,15 

IB 

1.25 

17 

1,25 

18 

LI5 

10 d 

1.15 

30 

1.1 

ai 

„. 1.35 

32 

....,,.,..      1.25 

23 

1.35 

24, 

„. 1.35 

25... 

1    J. 35 

20... 

1.4    ' 

27.. 

i 
1    5.4    i 

28 

.._ 1.5    ' 

3D. . L-_-^„i 

ai. 


1.5 

9.0 

1.75 

1.7 

17 

2.75 

2.15 

1.75 

1.65 

1.6 

1.55 

1.5 

1.5 

hi 

1.4 

1.4 

1.3 

1,25 

1.15 

1.15 

I!.", 

1.2 

1,25 

1.25 

L» 

1.25 

L2S 

1.2G 

1. 15 

1,  IS 

1.25 


Apr. 


1.5 
1,6 

1.55 
1.05 
i.85 
1.0 

1.05 

1.S5 

I.S.-1 

l.*5 

1.8 

1.8 

1.75 

l.fl 

1.0 

1.6 

1.55 

1.55 

1.55 

1.5 

1.5 

l.fl 

2.45 

3.45 

3.8 

3.35 

3,05 

2.5 

2.45 

2.4 


May. 


3.26 
2.55 
2,45 

2.0 
2,0 

1.85 

1.85 

1.85 

l.U 

1.75 

1.75 

1.7 

1.7 

J.  65 

1.0 

1.55 

1.6 

1.7 

1.8 

1.8 

1.85 

1.75 

1.75 

1.7 

1.6 

1.6 

1.55 

1.5 

1.45 

1.45 

1,4 


Jun*. 


1.4 

1.4 

L4 

1.35 

1. 2 

1.15 

LI 

1.45 

[.35 

1.25 

1.25 

1.2 

1.2 
.US 
.0 
.0 
.75 
.7 
.05 
.6 
.6 
.65 
.45 
.65 
.55 
.55 
.45 
.35 
.35 
.4 


July. 


0.4 
.4 

.3 
.3 
.25 
.2 

.0 

.0 

.0 

.0^ 

.0 

,0 

.0 

.1 
,1 
.1 
.1 

.15 
.1 
.1 
.1 
.1 
.35 
.45 
.4 
.25 
.15 
.1 
.15 
.2 
1.3.1 


Aug. 


.7 

.85 

.65 
1.15 

.8 

,7 

,7 

.6 

.5 
1.3 
1.2 

.6 

.5 

.46 

.35 

.3ft 

.3 

.2 

.35 

.3 

.2 

.2 

.3 

.2 

.2 

.1 

.15 

.15 

.3 

.15 


S.'j.r. 


,tfi 

.4 

.4 

.3 

.1 

.15 

.35 

-S5 

.1 

.1 

.1 

.2 

.1 

.1 

,1 

.1 

.1 

.2 
.1 
.1 
,1 

,1 
.1 
.15 
.2 
.2 
.2 
I 


<h\. 


So*. 


ill 
.1 
I 

M 
J 

A 
.1 
J| 
.1 
.1 
I 
.1 

A 
4 

A 
ti 

A 
.1 

J 

.6 

.c. 
.0 

Li 
I 

.# 
4 


I 


lv 


.s 

.s 
I 
* 
1 
I 
.1 
i 
.i 
J 
J 
j 
I 
J 
-i 

i 
,5 
.1 

I 
| 


I 
I 

-i 
,1 
I 

i 

i 

A  ■ 


UTK  CUEEK  \KAR  LOGAN,  N.  MEX. 

This  station  was  established  August  12,  1904,  by  W.  G.  Russell.  It  is  located  about  7 
miles  northwest  of  Logan,  N.  Mex.,  and  about  4  miles  above  the  mouth  of  Ute  Creek,  n^ 
the  old  Martinez  house. 

The  channel  is  straight  for  about  300  feet  above  the  station.  The  current  is  sluggish  ** 
low  and  swift  at  high  stages.  The  right  bank  is  low,  clean,  and  subject  to  overflow.  The 
left  bank  is  high,  rocky,  and  wooded,  and  does  not  overflow.  The  bed  of  the  stream  & 
composed  of  clean  sand  and  is  shifting.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  at  low  water  by  wading  near  the  gage.  Discharge* 
for  high  stages  must  l>e  computed  from  the  slope  and  cross  section.  The  initial  point  fof 
soundings  is  at  the  gage  on  the  left  bank  of  the  stream. 

The  original  gage  was  washed  out  May  23,  1905.  A  new  gage  was  established  at  tbc 
same  datum  June  30,  1905,  the  record  being  kept  in  the  meantime  by  measuring  do*0 
from  a  bench  mark.  The  new  gage  is  an  inclined  stafT  fastened  to  the  rock  on  the  left  ban* 
of  the  creek,  about  100  feet  above  the  site  of  the  old  gage.  During  1905  the  gage  was  reft* 
once  each  day  by  Manuel  Martinez.  Bench  marks  were  established  as  follows:  (1)  A  cro6 
painted  on  the  top  of  a  rock  on  the  left  bank  200  feet  below  the  gage;  elevation,  5.51  fee1 
(2)  The  head  of  a  bolt  set  in  a  rock  14  feet  west  of  the  gage;  elevation,  3.46  feet.  (3) 
cross  cut  in  a  sandstone  ledge  directly  oveT  the  gage;  elevation,  11.89  feet.  ElcvatkM 
refer  to  the  datum  of  the  gage. 
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iption  of  this  station  and  gage  height  and  discharge  data  arc  contained  in  Water- 
aper  No.  131,  United  States  Geological  Survey,  pp.  170-171. 

Discharge  measurements  of  Vie  Creek  near  Logan,  N.  Mex.t  in  1905. 


Hydrographer. 


20. 
1.5. 


J.M.Giles 

Earl  Patterson. 

....do 

....do 

....do 

....do 

do 

do 

....do 

do , 

do 

....do 

do 


Width. 


Feet. 
6 
36 
10 
68 
68 
70 
70 
54 
84 
7 
1 


44 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Square 
feet. 

Feet  per 
second. 

Feet. 

4.3 

0.90 

0.50 

13.1 

1.35 

.80 

1.71 

.73 

.65 

58 

3.31 

1.50 

46 

3.13 

1.30 

67 

3.98 

1.60 

74 

4.22 

1.70 

32 

2.50 

1.15 

25 

2.42 

1.05 

2 

.63 

.75 

.13 

.14 

.70 

4.9 

1.04 

.90 

17 

1.13 

1.10 

Dis- 
charge. 

Second- 
feet. 
3.9 
17.7 
1.3 
194 
145 
266 
311 
80 
60 
1.4 
.02 
5.1 
19 


Daily  gage  height,  in  feet,  of  Vie  Creek  near  Logan,  N.  M  ex.,  for  1906. 


Jan. 


0.3 
.3 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.3 
.3 


Feb. 


0.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.4 
.4 
.4 


Mar. 


•4 

.5 

.6 

.3 

.5 

.8 

.5 

1.1 

.5 

.9 

.5 

.9 

.5 

1.6 

.5 

1.4 

.4 

1.1 

.4 

.9 

.4 

.9 

.4 

.3 

.3 



0.8 
.8 
.8 
.8 
.6 
.8 
.8 
.6 
.6 
.6 
.4 
.9 
.9 
.9 
.9 
.8 
.8 
.8 
.4 
.4 
.5 

.5 
.f> 

.0 
.6 
.6 
.5 
.4 
.3 
.3 
.3 


Apr. 


May. 


.9 

.9 

.9 

•9  I 

.8 

.8 

.4 

:1! 

.3j 


0.8 
.6 
.5 
.4 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.2 


1.6 
.9 
.8 
8.8 
5.3 
3.9 
8.8 
3.9 
2.2 
1.9 
1.7 
1.5 


June. 


July. 


1.2 


.6 

•  8| 

.8  I 

.8 

.8 

.9  ' 

.9 

.8 

.6 

.5 

.3 


.4 
.3 

9  I 
*"    I 

.2  ' 
.2  I 
.2 

•2| 
.2  i 

.5  1 
1.8 


1.8 
1.1 
1.1 
.9 
.8 
.7 
.6 
.6 
.6 
.6 


.4 
.4 
.4 
.4 
.4 
.4 
.4 
.9 
1.5 
1.1 
.9 
.9 
.8 
.8 
.6 
.5 
5.2 
5.1 


Aug. 


Sept. 


4.9 

4.8 
4.5  J 
2.9  J 

1.1  , 

1.9, 
3.3 
2.5  ! 
1.9  J 
1.4  | 
1.0  I 
1.0 

.9 
1.1 

.9 

.8 

.6 

-e  I 

.6  I 


0.8 

.8 

.8 

.8 

2.5 

1.9 

2.9 

2.4 


Oct. 


0.8 
.8 
.8 
.8 
.7 
.7 


Nov. 


1.2 
2.1 


1.8 

1.9 

1.8 

j     i.s 

1.6 

'      1.8 

1.1 

|       1.8 

.9 

1.9 

.8 

1       1.9 

1.3 

1       1.6 

1.1 

lA 

9 

.9 

.9 

.7 

.......'        .9 

- 

!    •• 

1.0 

7 

;  2.8 

•  7 

1       1-6 

.7 

1       1.3 

.9 

|       1.3 

.9 

1.3 

.8 

1      1.3 

.8 

1      1.3 

.8 

!      1-2 

1 

Dec. 


1.2 
1.1 
1.1 
1.0 
.9 
.9 
.8 
.7 


.0 
.6 
1.4 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
.9 
.9 


CrMk  dry  October  7  to  Xovomber  7.  Inclusive. 
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STREAM    MEASUREMENTS    IN    1905,   PART    IX. 


BKAVKK  CKKEK  AT  BEAVER,  OK  LA. 

This  station  was  established  March  29,  1904,  by  VV.  G.  Russell,  and  was  discont 
December  31,  1905.  It  is  located  just  below  the  ford  about  one-fourth  mile  nor 
Beaver,  Okla. 

The  channel  is  straight  for  about  300  feet  above  and  below  the  station  and  about  9' 
wide  at  ordinary  stages.  During  the  flood  of  July,  1904,  the  river  was  2,547  feet  wide  t 
the  highway  and  across  the  ford,  and  the  stream  bed  was  eroded.  The  current  is  slu« 
at  low  water,  but  has  a  good  current  at  high  stages.  Both  banks  are  low,  clean,  and  Ji 
to  overflow.  The  bed  of  the  stream  Is  composed  of  clean  sand  and  is  shifting.  There  i> 
one  channel  at  all  stages. 

Discharge  measurements  are  made  at  low  water  by  wading.  It  is  not  possible  to  n 
high-water  measurements  in  this  vicinity,  and  the  discharge  during  floods  must  be  compi 
from  the  slope  and  cross  section.     The  initial  point  for  soundings  is  at  the  gage. 

The  original  gage  was  destroyed  July  9,  1904.  A  new  inclined  gage  at  the  same  da 
was  fastened  to  posts  driven  into  the  bank  of  the  river.  June  18, 1905,  a  similar  gagr 
erected  440  feet  downstream  and  was  set  to  give  the  same  reading  at  gage  height  0.80  ( 
the  datum  being  0.44  foot  lower  than  that  of  the  upper  gage.  By  reading  both  gage 
flood  stage  the  surface  slope  may  be  obtained.  During  1905  the  gage  was  read  once  < 
day  by  Logan  Rock.  *  The  bench  mark  is  the  top  of  a  pine  stake  about  0.5  foot  above 
surface  of  the  ground,  15  feet  south  of  the  gage;  elevation,  5.00  feet  above  gage  datum 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  W* 
Supply  Paper  No.  131,  United  States  Geological  Survey,  pp.  171-172. 

Discharge  measurements  of  Beawr  Creek  at  Beaver,  OJda.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Feet. 
36 

48 
48 
40 

Area  of 
section. 

Square 
feet. 

38 

32 

26 

32 

56 

61 

200 

345 

525 

Mean 
velocity. 

Feet  per 
second. 

1.11 
1.26 
1.24 
1.33 
1.42 
1.55 
1.94 
2.45 
2.84 

Gage          I>: 
height,      eha 

June  17 

J.  M.  Giles 

Sea 
Feet.         ft 

0.87 

June  18 

do 

.82 

June  19 

do 

.79 

August  25 

November  23 

do 

.95  ' 

K.  Patterson 

1. 15  ' 

November  23 . . 
(°) 
(«) 
(°) 

do 

J.  M.  Giles 



1.20  ! 
2.00  | 

do 

do 

3.00  | 
4.00  j 

1 

(a)  Computed  from  slope  measurements,  using  Kutter's  formula. 
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Daily  gage  height,  in  feet,  of  Beaver  Creek  at  Beaver  t  Okla.,  for  1905. 


Day. 


Jan. 


2... 
3.. 
4.. 

5.. 
6.. 


1.1 
1.05 


.85 

.85 

.85 

.8 

.8 

.8 

.85 

.9 

.9 

.9 

.9 

.9 

.9 

.9 
1.1 
1.1 
1.5 
1.5 
1.4 
1.2 
1.3 
1.25 
1.25 
1.2 
1.25 
1.2 


Feb. 


1.2 

1.25 

1.25 

1.3 

1.3 

1.3 

1.35 

1.35 

1.45 

1.45 

1.45 

1.5 

1.5 

1.5 

1.5 

1.6 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

1.3 

1.2 

1.15 

1.15 

1.15 

1.15 


Mar.     Apr. 


1.3 
1.25 
1.25 
1.2 
1.15 
1.1 
1.05 
1.05 
1.0 
1.05 
1.05 
1.05 
1.05 
1.05 
1.05 
1.0 
1.0 
1.05 
1.05 
1.05 
1.05 
1.05 
1.0 
.95 


.85 
.85 

.8 

.8 
.So 


1.05 

1.25 

1.2 

1.5 

1.4 

1.3 

1.2 

1.2 

1.15 

1.15 

1.15 

1.1 

1.1 

1.05 

1.2 

1.1 

1.05 

1.05 

1.1 

1.1 

1.0 

1.0 

1.05 

2.0 

2.1 

2.0 

3.0 

2.7 

2.1 

1.7 


May. 

1.0 
1.5 
1.4 
1.3 
1.2 
1.2 
1.1 
1.1 
1.2 
1.3 
1.1 
1.05 
1.05 
1.0 
1.0 
1.0 
.95 
.95 
1.0 
1.0 
1.05 

1.1 
1.8 
1.6 
3.0 
2.6 
2.7 
3.1 


1.8 

0.7 

1.8 

.&5 

1.7 

.65 

1.7 

.6 

1.65 

.6 

1.4 

.65 

1.2 

. » 

1.15 

.75 

1.1 

.65 

1.1 

.65 

1.4 

.65 

1.4 

.6 

1.3 

.55 

1.2 

.5 

1.1 

.5 

.8 

.75 

.9 

.4 

.85 

.4 

.85 

.35 

.8 

.45 

.8 

.4 

.8 

.4 

1.15 

.35 

1.0 

.85 

1.0 

.75 

.85 

1.6 

.85 

.85 

.8 

.85 

.75 

.8 

.  7 

Vug. 

Sept. 

Oct. 

Nov. 

Dec. 

0.4 

0.45 

0.3 

0.8 

1.25 

.45 

.45 

.3 

.8 

1.25 

.35 

.5 

.25 

.8 

1.2 

.3 

.4 

.6 

.8 

1.15 

1.1 

.45 

.6 

1.2 

1.15 

.9 

.9 

.55 

1.1 

1.15 

.85 

1.0 

.45 

1.0 

1.1 

.75 

1.05 

.55 

1.0 

1.1 

.75 

1.1 

.55 

1.2 

1.1 

.6 

1.2 

.45 

1.15 

1.0 

.5 

1.2 

.55 

1.1 

.9 

.5 

1.25 

.6 

1.1 

.9 

.8 

1.3 

.6 

1.1 

.9 

.75 

1.4 

.65 

1.05 

.95 

.75 

1.3 

.65 

1.05 

.95 

.6 

1.25 

.65 

1.05 

.95 

.5 

1.1 

.7 

1.05 

1.0 

1.2 

1.0 

.7 

1.0 

1.0 

1.0 

.9 

.7 

1.0 

1.0 

.5 

.8 

.75 

.95 

1.05 

.5 

.75 

.75 

.9 

1.05 

.45 

.6 

.8 

.9 

1.1 

1.05 

.55 

.8 

1  5 

1.1 

1.0 

.5 

.8 

1.5 

1.1 

1.0 

.45 

.85 

1.4 

1.15 

.85 

.45 

.85 

1.35 

1.2 

.8 

.4 

.85 

1.35 

1.25 

.75 

.35 

.8 

1.35 

1.3 

.7 

.3 

.8 

1.3 

1.4 

.  i 

.3 

.8 

1.3 

1.4 

.6 

.85 

1.45 

NORTH  FORK  OF  CANADIAN  RIVKR  NKAR  WOODWARD,  OKLA. 

This  station  was  established  September  13, 1903,  by  W.  G.  Russell.  It  is  located  7  miles 
east  of  Woodward,  at  the  railroad  bridge. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  The  right  bank  is  high 
Md  not  liable  to  overflow.  The  left  bank  is  low  and  liable  to  overflow  under  the  bridge; 
there  are  scattering  trees  along  the  bank.  The  bed  of  the  stream  is  sandy  and  shifting. 
There  is  but  one  channel,  broken  by  two  piers  at  low  water  and  live  piers  at  high  water. 

Discharge  measurements  are  made  from  the  six-span  railroad  bridge,  which  has  a  total 
length  between  abutments  of  3fi0  feet.  The  initial  point  for  soundings  is  at  the  west  end  of 
the  bridge. 

The  original  gage  is  painted  on  the  west  face  of  the  second  pier  from  the  west  end  of  the 
bridge.  A  standard  chain  gage  is  fastened  to  the  downstream  guard  rail  of  the  bridge; 
tagth  of  chain,  18.44  feet.  During  1905  the  gage  was  read  by  Adolph  Mueller.  The  bench 
markisthe  bottom  of  the  coping  stone  of  the  pier  at  the  top  of  the  gage;  elevation,  7.00  feet 
above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
°f  the  United  States  Geological  Survey : 

Description:  99,  p  245;  131,  pp  172-173. 
Ducharge:  131,  p  173. 
°**«b«ighU:  09,  p  246;  131,  p  173. 
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STREAM    MEASUREMENTS   IN    1905,   PART   IX. 


Discharge  measurements  cf  North  Fork  of  Canadian  River  near  Woodward,  Otia.,  in  1905 
Date.         ! 


Hydrographer. 


March  30 i  W.  W.  Schlecht . 

April2 ! do 

Aprll6 ! do 

April  15 ' do 

May  2 1  W.  G.  Russell.. . 

May  3 j do 

JuneS J.M.  Giles 

June8 1 do 

June  19. . I  Earl  Patterson. . 

June  22 do 

July  21 | do 

August  17 ' do 

August  29 ' do 

September  19..  I do 

October 20 j  J.M.  Giles 

October  28 i  Earl  Patterson . . 

November  27 do 

December  17 ... ' do 


Width. 


Feet. 

54 
172 
204 
185 
109 
157 
106 
142 

66 
162 

81 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Square 

Feet  per 
second. 

Feet. 

104 

1.54 

2.50 

148 

1.21 

2.65 

224 

1.34 

2.96 

130 

1.46 

2.76 

488 

1.77 

3.40 

351 

2.16 

3.20 

123 

1.57 

2.65 

173 

1.18 

2.65 

63 

1.79 

2,40 

196 

1.76 

2.90 

48 

1.46 

2.30 

282 

1.77 

3.50 

27 

1.45 

2.10 

37 

1.40 

2.30 

10 

.90 

1.85 

25 

1.26 

2.20 

178 

1.28 

2.90 

101 

1.31 

2.80 

Dis- 
charge 


Sccoru 
fed. 


Daily  gage  height,  in  feet,  of  North  Fork  of  Canadian  River  near  Woodward,  Otia. , for  ffl 
Day. 


Jan. 


1 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.4 

2 

3 

4 

fi 

8 

9 

2.4  ; 

10 

2.1 

11 

7*\ 

12 

2.4  1 

13 

•Mj 

14 

?4! 

15 

2.4  ! 

16 

i 
2.4  i 

17 

?4l 

18 

2.4  ; 

19 

?7» 

20 

I 
2.7  1 

21 

?7 

22 

2.7 
2.8 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 

23 

24 

25 

26 

27 

28 

29 

30 

81 

Feb. 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8  j 
2.8  I 
2.8  j 
2.8  j 
2.8  , 
2.8  ' 
2.8  I 
2.8  | 
2.8  | 
2.8  | 

2.8  I 

2.9  | 
2.9 
2.9 
2.9 
3.1 
3.1 
3.1 
3.0 
2.9 
2.9 
2.9 
2.9 


Mar. 


2.8 
2.8 
2.7 
2.9 
3.3 
2.9 
2.9 
2.9 

„j 

2.9 
2.9 
2.8 
2.8 
2.8  | 
2.8  ] 

2.8  | 
2.9 

2.9  I 
3.0  j 
2.9  ' 
2.8  ' 
2.8 
2.8 
2.8 
2.8 
2./ 

2  6 
2.6 
2.6 
2.5 


Apr. 

May. 

June. 

2.6 

3.5 

3.9 

2.6 

3.4 

3.8 

2.6 

3.2 

3.6 

2.8 

3.0 

2.9 

2.9 

3.0 

2.9 

2.9 

3.0 

2.9 

3.0 

3.0 

2.8 

3.0 

3.0 

2.7 

2.9 

2.9 

2.6 

2.8 

2.9 

2.6 

July. 


2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2.6 
2.6 
2.8 
4.0 
3.8 
3.6 
3.6 
3.6 
4.6 


2.9  ! 


2.8 ; 
2.8  ; 

2.7  ■ 
2.6 

2.0  i 

2.5  \ 

2.5  i 

2.5  ! 

»'! 

2.8 
3.8 
3.6 
3.2 
3.1 
3.1 
3.1 
3.9 
8.6 
3.1 


2.5 
2.5 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.1 
2.4 
2.4 
3.4 
2.9 
2.8 
2.8 
2.6 
2.4 
2.0 
2.0 
2.0 


2.0 
2.2 
2.0 
1.8 
1.8 
1.8 
1.9 
1.9 
2.1 
2.2 
2.1 
2.1 
2.1 
2.1 
2.0 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.9 


Aug. 


Sept. 


2.6 

2.6 

2.5 

2.3 

2.2 

2.2 

2.1 

2.1 

2.0 

1.9 

1.9 

1.9 

3.3 

3.1 

3.0 

3.0 

3.0 

3.6 

3.0 

2.8  | 

2.8  I 

2.6  ! 


1.9 
1.8 
1.8 
1.8 
1.8 
2.0 
1.9 
2.1 
2.5 
2.4 
2.5 
2.5 
2.4 
2.4 
2.3 

•:.2 

2.2 
2.2 
2.1 
2.1 
2.1 


Oct. 


1.8 

2.5 

2.1 

!      2.8 

2.3 

2.1 

2.8 

2.2 

2.0 

2.6 

2.2 

1.9 

2.3 

2.2 

1.9 

2.3 

2.2 

1.9 

2.3 

2.2 

1.8 

2.9 

2.0 

1.8 

2.7 

1.9 

1.8 
1.8 
1.8 
1.7 
1.7 
1.7 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.6 
1.7 
1.8 
1.8 
1.9 
1.9 
1.9 
2.1 
2.1 
2.1 
2.1 
2.2 
2.2 
2.3 


Nov. 


I* 


2.3 

2.3 

2.3 

2.4 

2.5 

2.5 

2.5 

2.4 

2.5 

2.5 

2.5 

2.6 

2.6 

2.6  j 

2.6 

2.6 

2.6 

2.6 

2.6 

2.5 

'J.o 

2.6 

2.8 

2.8 

3.0 

2.9 

2.9 

2.9 

2.9 

2.8 
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rrn  fork  of  Canadian  river  near  elreno,  okla. 

>q  was  established  October  27,  1902,  by  W.  G.  Russell,  and  is  located  at  the 

Ige  2  miles  north  of  Elreno,  Okla. 

el  both  above  and  below  the  station  is  straight  for  about  200  feet  and  has  a 

feet  at  ordinary  stage.    The  right  bank  is  high  and  the  left  bank  is  low.    Both 

ble  to  overflow.    The  bed  of  the  stream  is  sandy  and  somewhat  shifting. 

measurements  are  made  from  the  bridge.    The  initial  point  for  soundings  is 

e  bridge  on  the  right  bank. 

al  gage  was  of  the  wire  type.     It  was  destroyed  July  6,  1903,  but  was  reestab- 

D, 1903.    June  5, 1905,  a  standard  chain  gage  was  fastened  to  the  downstream 

5  bridge;  length  of  chain,  17.46  feet.     During  1905  the  gage  was  read  once  each 

n  Clif t.    The  bench  mark  is  the  top  of  a  steel  cylinder  pier  on  the  north  side  of 

elevation,  11.30  feet  above  the  datum  of  the  gage. 

m  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 

J  States  Geological  Survey : 

84,  p  114;  99,  p  244;  131,  p  174. 
J4,  p  114;  90,  p  244;  131,  p  174. 
oonthly:  131,  p  177. 
b:  84,  p  114;  99,  p  244;  131,  p  175. 
s:  131,  p  176. 

fc  measurements  of  North  Fork  of  Canadian  Riwr  near  Elreno,  OJda.,  in  1906. 


Hydrographer. 


E.R.  Kerby 

Murphy  and  Kerby . 

J.M.Giles 

....do 

E.  R.  Kerby 

....do 

J.  M.  Giles 

E.R.  Kerby 

....do 

....do 

J.M.Giles 

E.R.  Kerby 

do 

do 


Width. 

Feet. 
106 
105 
105 
110 
101 
100 
63 
104 
104 
47 
24 
22 


Area  of 
section. 


Square 
feet. 

194 

200 

187 

325 

134 

128 

54 

171 

171 

26 

17 

8 

47 

97 


Mean 
velocity. 

Gage 
height. 

Feet  per 
second. 

Feet. 

2.18 

3.80 

1.97 

3.50 

1.64 

3.55 

2.02 

5.13 

1.83 

3.10 

1.59 

2.90 

1.02 

2.25 

1.&3 

3.30 

1.58 

3.25 

.84 

1.80 

.71 

1.70 

.50 

1.50 

1.12 

2.20 

1.32 

2.70 

Dis- 
charge. 


Seconal- 
feet. 

423 
395 
307 
658 
245 
204 

56 
278 
270 

22 

12 
4 

53 
128 
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Daily  gage  height,  in  feet,  of  North  Fork  of  Canadian  River  near  Elreno,  01da.,for  1905. 


Day. 


|  Jan.  !  Feb. 


10 i 

11 ' ' 

12 i 

13 ' ' 

14 r 

15 ' ' 

16 i 

17 ' 

18 ! 

19 ' ' 

2J ! ' 

21 : 

22 ! 

23 ' 

24 

1 
., 3.9 

25 

.' '      8.6 

26 

., !      4.8 

27 

.' !      4.0 

28 

I !       3. 9 

29 ' ' 

30 ' 

31 ' 

3.0  | 
3.0  ' 
2.9  ! 
2.9  | 
2.8  I 
3.0  I 

3.2 ; 

2.8  i 


Mar. 


I  I 

Apr.  |  May.    June. 


r 


3.4 
4.1 
3.4 
3  4 
3.4 
3.6 
3.5 
3.5 
3.6 
4.0 
3.8 
3.9 
4.1 
4.0 
3.6 
3.6 
3.5 
3.5 
3/5 
3.5 
3.  .-> 
3.5 
3.4 
3.5 
3.5 
3.7 
3.6 
3.7 
5.3 
5.2 


5.0 
4.9 
5.0 
5.4 
4.8 
4.7 
4.5 
4.0 
4.0 
3.9 
3.7 
3.7 
3.6 
3.8 
3.9 
3.6 
3.4 
3.2 
3.2 
3.4 
3.4 
3.4 
3.5 
3.3 
3.2 
3.2 
3.3 
4.8 
4.6 
4.3 
4.2 


5.3 
5.3 
4.9 
4.4 
5.1 
4.8 
4.4 
4.2 
4.0 
3.7 
3.7 
3.5 
3.4 
3.3 
3.2 
3.1 
3.1 
3.0 
2.9 
2.0 
2.0 
3.3 
3.1 
2.9 
2.9 
2.9 
3.6 
3.3 
3.0 
3.0 


July. 

Aug. 

1 
Sept. 

2.9 

2.3 

2.1 

3.0 

2.3 

1.9 

2.9 

2.4 

1.9 

2.9 

2.3 

1.8 

2.8 

2.5 

1.8 

2.6 

2.7 

1.8 

2.6 

2.5 

1.8 

2.6 

2.7 

2.0 

2.9 

2.3 

2.2 

2.9 

2.2 

2.4 

2.8 

2.1 

2.2 

2.6 

2.2 

2.2 

2.6 

2.3 

2.0 

2.6 

2.2 

2.0 

2.4 

2.2 

2.0 

2.4 

2.3 

2.2 

2.3 

3.2 

2.2 

2.3 

3.0 

2.2 

2.3 

3.1 

2.0 

2.3 

3.2 

2.0 

2.2 

3.3 

1.9 

2.3 

3.4 

1.8 

2.2 

3.4 

1.8 

2.6 

3.0 

1.8 

2.5 

2.8 

1.8 

2.4 

2.6 

1.7 

2.2 

2.5 

1.7 

2.3 

2.4 

1.7 

2.4 

2.3 

1.7 

2.5 

2.2 

1.6 

2.3 

2.1 

Oct.  I  Nov.  I  Do. 


1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4  I 

1.4  ' 

1.4  J 
1.4, 

1.5  I 

i.5  i 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.6 
1.6 


1.6 

1.6 

1.6 

1.7 

1.7 

1.8 

l.S 

1.8 

2.0 

2.0 

2.1 

2.1 

2.1 

2.1 

2.1  I 

2.2 

2.2 

2.2 

2.3 

2.3 

2.4 

2.4 

2.4 

2.5 

2.4 

2.4 

2.7 

2.8 

2.7 

2.7 


2.8 
18 
I» 
.8 
2.8 
2.8 
2.7 
18 
2.8 
2.8 
17 
17 
2.7 
2.8 
2.8 
2.7 
2.8 
2.7 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
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hargc,  in  second-feet,  of  North  Fork  of  Canadian  River  near  Elreno,  Ohla.tfor  1905. 


>ay. 


i 
Feb.  Mar. 


Apr. 


490 


720 
515 
490 


515 
515 
464 
415 
415 
415 
440 
440 
490 
560 
535 
515 
490 
490 
515 
490 
464 
535 
535 
535 
560 
630 
535 
515 
490 
440 
415 
415 
370 
370 
370 


370 
535 
370 
370 
370 
415 
395 
395 
415 
515 
464 
490 
535 
515 
415 
415 
395 
395 
395 
395 
395 
395 
370 
395 
307 
340 
320 
340 
720 
700 


May. 

June. 

July. 

650 

710 

187 

625 

710 

210 

650 

615 

187 

740 

490 

187 

600 

650 

164 

575 

580 

119 

530 

490 

119 

410 

450 

119 

410 

410 

187 

385 

340 

187 

330 

345 

164 

330 

300 

119 

310 

280 

119 

360 

270 

119 

390 

255 

82 

305 

240 

82 

260 

245 

67 

220 

210 

67 

220 

187 

67 

260 

34 

67 

260 

34 

54 

260 

279 

67 

280 

233 

54 

240 

187 

119 

215 

187 

99 

215 

187 

82 

240 

350 

54 

590 

279 

67 

540 

210 

82 

470 

210 

99 

450 

67 

I 

Aug.  Sept. 


141 

67 

54 

43 

54 

67 

54 

54 

67 

256 

210 

233 

256 

279 

302 

302 

210 

164 

119 

99 

82 

07 

54 

43 


Oct. 


Nov. 


11 
11 
11 
15 
15 
20 
20 
20 
34 
34 
43 
43 
43 
43 
43 
54 
54 
54 
67 
67 
82 
82 
82 
99 
82 
82 
141 
164 
141 
141 


Dec. 


164 
164 
187 
164 
164 
164 
141 
164 
164 
164 
141 
141 
141 
164 
164 
141 
164 
141 
164 
164 
164 
164 
164 
141 
141 
141 
119 
119 
119 
119 
119 


from  March  1  to  June  17  the  daily  discharge  was  obtained  by  indirect  method.     For  the 
of  the  year  a  rating  table  based  on  measurements  subsequent  to  Juno  17  was  used. 

!  monthly  discharge  of  North  Fork  of  Canadian  River  near  Elreno,  Okla.,  for  1005. 


Month. 


Dischai 
Maximum. 

•ge  in  secoiu 
Minimum. 

370 

l-feet. 
Mean. 

480 

Total  in 
aen»-feet. 

630 

29,510 

720 

307 

428 

25, 470 

740 

215 

397 

24,410 

710 

34 

332 

19,760 

210 

54 

112 

6,887 

302 

43 

126 

7,747 

82 

11 

32.1 

1,910 

11 

0 

8.5 

522 

164 

11 

59.9 

3,564 

187 

119 

151 

9,285 

period. 


129,100 
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RED  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

The  headwaters  of  Red  River  include  several  forks,  all  of  which  have  their  sources  io 
northern  Texas.  Red  River  takes  a  general  easterly  direction  along  the  northern  boundary 
of  Texas,  and  then  turns  toward  the  southeast  and  flows  through  a  low,  swampy  region  a 
Louisiana  into  the  Mississippi  not  far  from  the  southern  boundary  of  the  State  of  Miss* 
sippi. 

North  Fork  and  Salt  Fork  rise  in  the  Panhandle  of  Texas  and  flow  in  a  general  southeast- 
erly course  across  the  southwest  corner  of  Oklahoma,  uniting  with  Prairie  Dog  Fork  a  short 
distance  al>ove  Vernon,  Tex.  Elm  Fork,  rising  in  the  same  locality,  joins  North  Fork  S0« 
75  miles  above  its  mouth.  The  flow  is  very  uncertain,  most  of  the  run-off  being  flood  wit* 
after  heavy  rains.  The  flow  ceases  entirely  in  the  late  summer  and  fall  in  ordinary  dr; 
years.  The  drainage  area  consists  of  dry,  semiarid  plains  varied  by  sandhills  in  some  por- 
tions. The  underlying  rocks  are  sandstone,  limestone,  and  gypsum  in  the  upper  portion  and 
granite  where  the  streams  pass  through  the  Wichita  Mountains. 

Washita  River  rises  in  northern  Texas,  crosses  southern  Oklahoma,  and  flows  into  Red 
River  in  the  southern  part  of  Indian  Territory,  about  10  miles  from  Denison,  Tex. 

Sulphur  Fork  of  Red  River  has  its  headwaters  in  Hunt  and  Fannin  counties,  Tex.,  now 
eastward,  forming  the  boundary  between  Delta,  Red  River,  and  Bowie  counties  on  the  north, 
and  Hopkins,  Franklin,  Titus,  Morns,  and  Cass  counties  on  the  south,  and  empties  into  Red 
River  in  Arkansas  about  7  miles  north  of  the  Louisiana  boundary  line.  The  flow  of  this  rivei 
is  very  unreliable,  changing  with  the  rainfall.  If  the  summer  is  at  all  dry  it  ceases  altogether 
but  enough  water  always  remains  standing  in  pools  to  water  stock.  During  or  immediate!} 
after  protracted  or  unusually  heavy  rains  the  river  becomes  very  wide  and  deep,  floods  ib 
bottoms,  and  often  occasions  considerable  loss  of  stock  and  damage  to  planters  and  th< 
railroads. 

Big  Cypress  Creek  has  its  headwaters  in  Franklin  and  Titus  counties,  Tex.,  flows  in  t 
general  easterly  direction,  and  empties  into  Red  River.  The  flow  of  the  river  is  unreliable 
varying  with  the  rainfall.  In  the  summer  it  ceases  and  the  river  becomes  dry  except  when 
the  water  stands  in  holes.  After  Jong  or  heavy  rains  the  stream  is  liable  to  overflow  iu 
banks. 

RED  RIVER  AT  ARTHUR  CITY,  TEX. 

This  station  was  established  January  1,  1905.  The  United  States  Weather  Bureau  ha< 
maintained  a  gaging  station  at  this  point  since  1891. 

The  gage  is  a  vertical  staff  fastened  to  one  of  the  piers  of  the  bridge.  During  1905  th< 
gage  was  read  by  Mrs.  Mary  Tunnell.  Bench  marks  were  established  as  follows:  (1)  Th< 
base  of  rail  on  the  bridge  above  the  second  section  of  the  Weather  Bureau  gage;  elevation 
411.10  feet  above  mean  sea  level,  and  48.00  feet  above  the  datum  of  the  gage.  (2)  A  rocl 
with  a  12-foot  square  surface,  lying  in  the  river  about  300  feet  southeast  of  the  railwa; 
bridge;  elevation,  363.40  feet  above  mean  sea  level  and  0.30  foot  above  the  datum  of  th 
gage. 

Discharge  measurements  of  lied  River  at  Arthur  City,  Tex.f  in  1905. 

I  Width 


Date. 

Hydrographer. 

March  17 

March  18 

H.n.Fox 

do 

A  rea  of       Moan 
section,    velocity. 


■I  

I  Feet  per 
!  second 


1.U95 
3,830 


Dis- 
charge 
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Daily  gage  height,  infect,  of  Red  River  at  Arthur  Oily,  Tex.,  for  1905. 
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1 

Jan. 



::::::: 
::::::: 

....... 

.% 

4.3 
4.3 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.8 
4.8 
4.8 
4.8 
5.3 
5.3 
5.3 
5.3 
5.6 
5.9 
5.9 
5.0 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 

Feb. 

4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.6 
4.8 
4.8 
6.8 
6.8 
7.6 
9.0 
8.7 
8.4 
8.0 


Mar. 


Apr.     May.    June,  i  July. 


8.0 
8.0 
8.0 
7.6 
6.3 
6.3 
6.3 
7.5  ' 
8.9  | 
8.9 
8.9 
9.5 
9.0 
8.0 
9.4 
9.4 
7.6 
10.8 
13.0 
14.5 
15.5 
15.0 
11.7 
10.3 
9.6 
9.2 
8.7 
9.0 
11.0 
10.2 
9.9 


9.2 
10.0 
14.5 
14.8 
14.6 
14.4 
14.0 
11.4 
10.4 

9.5 

9.0 

9.0 

8.0 

7.6 

7.6 

8.4 

8.4  I 

8.4  I 
10.0  J 

9.6 

9.6  J 


9.0  ; 

9.3  i 

9.6 
14.8  I 
15.8 
15.8  ! 
17.0 
17.4  j 
13.7  | 


12.4 
10.8 
10.0 
9.5 
9.5 
9.0 
9.0 
9.5 
9.2 
9.0 
9.0 
8.2 
8.2 
14.0 
14.4 
15.6 
15.0 
14.0 
12.5 
10.5 
16.0 
19.4 
21.2 
18.4 
21.6 
21.0 
18.0 
20.5 
19.5 
22.0 
25.0 


23.3 

22.0 

21.0 

19.5 

18.0 

17.0 

15.0 

13.2 

12.0 

11.5 

10.4 

10.0 

9.8 

11.0 

10.5 

10.0 

9.6 

9.0 

8.8 

9.6 

12.0 

12.5 

12.5 

11.4 

11.4 

11.0 

9.5 

9.8 

9.8 

9.8 


9.2 
8.5 
8.0 
10.5 
10.8 
12.0 
12.5 
12.5 
19.5 
17.5 
14.5 
12.0 
11.0 
10.5 
10.5 
10.5 
10.2 
10.2 
10.7 
10.7 
11.0 
11.3 
13.2 
14.0 
14.2 
13.7 
13.7 
13.7 
13.7 
13.7 
13.7 


Aug. 

Sept. 
6.7 

Oct. 

Nov. 

Dec. 

13.7 

6.0 

6.7 

9.3 

13.5 

6.7 

6.0 

6.3 

9.9 

13.0 

6.0 

14.5 

6.0 

.    9.3 

12.5 

5.9 

12.1 

6.0 

9.0 

9.2 

5.7 

11.0 

5.8 

8.8 

9.0 

5.7 

10.2 

5.6 

8.5 

8.8 

5.7 

9.8 

9.5 

8.3 

8.2 

5.5 

7.8 

7.8 

8.3 

8.0 

5.5 

7.1 

7.2 

7.7 

8.0 

5.5 

6.6 

12.9 

7.0 

7.4 

5.6 

6.6 

12.7 

6.8 

7.0 

6.0 

6.2 

12.0 

6.6 

8.0 

11.6 

6.2 

11.4 

6.5 

8.0 

13.3 

6.0 

10.0 

12.2 

8.0 

11.5 

6.0 

11.7 

17.2 

8.0 

10.7 

6.0 

11.7 

13.6 

9.8 

10.4 

6.0 

11.2 

12.0 

9.8 

9.8 

6.0 

10.0 

12.4 

9.5 

9.5 

10.0 

8.7 

11.4 

8.4 

8.8 

12.2 

9.2 

9.5 

9.0 

8.2 

8.5 

8.0 

15.0 

8.8 

8.0 

7.0 

7.8 

14.0 

8.6 

7.8 

7.0 

7.8 

13.4 

8.2 

7.8 

6.8 

7.4 

12.0 

8.0 

7.6 

9.9 

9.0 

11.6 

7.7 

7.1 

9.2 

9.0 

11.3 

7.6 

7.0 

8.0 

9.0 

9.0 

7.4 

6.0 

7.0 

9.0 

8.8 

7.0 

6.5 

6.9 

8.8 

8.8 

7.0 

6.2 

6.7 

8.2 

8.8 

6.7 

6.7 

8.1 

NORTH  PORK  OF  RED   RIVER  NEAR  GRANITE,  OKLA. 

station  was  established  June  23,  1903,  by  Fred  Bonstedt.  It  is  located  at  the  high- 
idge  2  miles  east  and  one-half  mile  north  of  Granite,  Okla.  The  Chicago,  Rock 
ind  Pacific  Railway  crosses  the  river  near  this  point. 

channel  is  straight  for  about  5(X)  feet  al>ove  the  station  and  alnrnt  300  feet  l>clow. 
inks  are  subject  to  overflow  at  flood  stages.     The  bed  of  the  stream  is  sandy  and 

large  measurements  are  made  from  the  bridge. 

)riginal  wire  gage  was  replaced  December  5,  1905,  by  a  standard  chain  gage  lx)lted 

fencing  on  the  upstream  side  of  the  bridge,  48  feet  from  the  west  end.     Length  of 

M.16  feet.     During  1905  the  gage  was  read  once  each  day  by  Elmer  O.  Tompkins. 

ich  mark  is  a  United  States  Geological  Survey  standard  iron  post  set  292  feet  east 

>ridge,  near  the  south  line  of  the  highway;  elevation,  10.04  feet  above  the  datum  of 

;e  and  1,539.8  feet  above  sea  level 

raation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 

United  States  Geological  Survey: 

Iptlon:  99,  p  319;  131,  pp  ls2-  1S3. 
arge:  99,  p  319;  131.  p  1*5. 
heights:  99,  p  320;  131..  p  1M. 
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Discharge  measurements  (if  North  Fork  of  Red  River  near  Granite,  Olda.,  in  1905. 


Date. 


Hydrographer. 


February  24.... '  K.  R.  Kcrby. 
April  12 do 


April  26 j  Murphy  and  Kerby. 

April  26 J.M.  Oiles 


May  23 K.  It.  Kerby. 

May  24 '  J.M.Giles... 

JuneO i  E.  R.  Kerby. 

July  2 ! do 


July  11 ' do 

August  24 i do 

August  25 |  J.M.Giles... 

September  24.. ' do 

September  27...;  E.  R.  Kerby. 

November  29.  ..j do 

December  5 ; do 


December  19. 

(•) 


...do 

.M.Giles. 

...do 

...do 

...do 


Width. 

Feet. 
192 

32 
268 
326 
101 

87 
100 

30 

12 

23 

16 

14 
2.5 


Area  of 
section. 


Square 

feet. 

391 

34 

784 

1,225 

134 

76 

138 

15 

11 

13 

9.8 

4.6 

.5 

86 

53 

45 

2,916 

2,100 

650 

240 


Mean 
velocity. 


Feet  per 

second. 

3.23 


4.26 
4.39 
1.99 
1.90 
2.98 
.82 
.58 
1.14 
1.29 
.59 
1.00 
1.62 
1.65 
1.59 
6.24 
5.11 
2.32 
1.58 


Cage 
height. 


Feet. 

6.50 
5.40 
7.35 
8.00 
6.10 
5.80 
6.30 
5.50 
5.40 
5.50 
5.45 
5.20 
5.10 
6.10 
5.75 
6.05 
11.50 
9.50 
8.00 
7.00 


Dis- 
charp>. 

Stmd- 

1,» 

30 

3,340 

5.379 

266 

144 

410 

12 

6.4 

15 

12.6 

2.7 

.5 

139 

87 

72 

18,200 

10,730 

1,508 

380 


o Computed  from  slope  measurement,  using  Kutter's  formula. 
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Daily  gage  height,  in  feet,  cf  North  Fork  of  Red  River  near  Granite,  Okla.,for  1906. 


Mar. 

Apr. 

5.4 

5.2 

5.4 

5.3 

5.3 

5.3 

5.2 

5.4 

5.3 

6.2 

5.9 

5.9 

5.5 

5.8 

5.4 

5.8 

5.6 

5.8 

5.9 

6.3 

5.7 

6.1 

5.6 

5.8 

5.6 

5.6 

5.6 

5.4 

5.7 

5.4 

5.9 

5.4 

7.7 

5.3 

6.5 

5.3 

6.3 

5.3 

6.2 

5.7 

5.9 

5.6 

5.7 

5.6 

5.6 

5.8 

5.4 

6.2 

5.2 

8.3 

5.5 

8.1 

5.5 

6.6 

5.5 

6.3 

5.3 

6.0 

5.2 

5.9 

5.1 

May. 


June. 

July. 

Aug. 
5.6 

Sept. 

Oct. 

Nov. 
4.9 

Dec. 

6.8 

5.6 

5.2 

4.9 

5.9 

5.5 

5.5 

5.1 

5.0 

4.9 

5.9 

5.5 

5.5 

5.1 

5.0 

4.9 

5.85 

6.1 

5.5 

6.0 

5.1 

4.95 

4.9 

5.8 

6.0 

5.5 

5.7 

5.0 

4.9 

4.9 

5.75 

5.9 

5.5 

5.8 

5.4 

4.9 

4.9 

5.85 

6.4 

5.4 

5.9 

5.2 

4.9 

4.9 

5.85 

6.2 

5.4 

6.0 

8.5 

4.9 

4.9 

5.85 

6.4 

5.4 

6.1 

7.6 

4.9 

5.8 

6.2 

5.4 

6.2 

7.5 

4.9- 

6.0 

5.8 

6.2 

5.3 

5.8 

6.4 

4.9 

6.8 

5.85 

6.1 

5.3 

6.0 

6.0 

4.9 

6.1 

5.85 

6.0 

5.3 

7.8 

6.0 

4.9 

6.05 

6.0 

6.1 

5.3 

7.0 

6.05 

4.9 

6.0 

6.06 

6.0 

5.3 

6.8 

5.9 

4.9 

6.0 

6.4 

5.9 

5.4 

6.5 

5.65 

4.9 

5.95 

6.15 

5.9 

5.4 

6.2 

5.5 

4.9 

5.85 

6.1 

5.8 

5.4 

5.5 

4.9 

5.8 

6.1 

5.9 

5.4 

5.45 

4.9 

6.05 

5.8 

5.3 

6.1 

5.6 

4.9 

5.7 

6.06 

5.8 

5.5 

6.0 

5.4 

4.9 

5.7 

6.0 

5.7 

6.1 

5.8 

5.3 

4.9 

5.75 

6.1 

5.6 

5.9 

5.6 

5.2 

4.9 

5.8 

6.15 

5.6 

5.6 

5.5 

5.2 

4.9 

8.85 

5.5 

5.5 

5.2 

4.9 

7.5 

5.8 

5.4 

5.4 

5.2 

4.9 

6.4 

6.25 

5.7 

5.4 

5.4 

5.1 

4.9 

6.2 

6.1 

5.7 

5.5 

5.4 

5.05 

4.9 

6.0 

6.1 

5.6 

5.6 

5.4 

5.0 

4.9 

5.9 

6.1 

5.6 

5.9 
5.7 

1 

5.3 
5.3 

4.95 

5.0 
4.95 

5.9 

6.1 

NORTH  FORK  OF  HKU  HIVKR  NKAR  SNYDER,  OKXA. 

This  station  was  established  April  14,  1905,  and  was  discontinued  July  31,  1905.     It  is 
located  at  the  Frisco  Railway  bridge  about  8  miles  west  of  Snyder,  Okla. 

The  channel  is  straight  for  300  feet  al>ove  and  1,000  feet  below  the  station.  The  current 
is  swift.  The  right  bank  is  low  and  sandy,  and  overflows  only  under  the  railway  trestle. 
The  left  bank  is  high  and  rocky  and  is  not  subject  to  overflow.  The  bed  of  the  stream  is 
composed  of  sand  and  is  free  from  vegetation  and  shifting.  There  is  but  one  channel, 
broken  only  by  the  pile  bents,  which  are  very  close  together,  catching  large  quantities  of 
drift  during  floods  and  making  the  current  varying  and  uncertain. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  railroad  bridge  on 
trestle  bents  14  feet  apart.  The  initial  point  for  soundings  is  the  end  of  the  upstream 
guard  rail  at  the  right  bank. 

A  standard  chain  gage  is  attached  to  the  downstream  guard  rail  of  the  bridge;  length  of 
the  chain,  18.65  feet.  There  are  also  two  short  sections  of  vertical  gage  fastened  to  the 
piles  of  the  bridge.  During  1905  the  gage  was  read  once  each  day  by  D.  M.  Deason.  The 
bench  mark  is  a  cross  on  a  rock  on  the  left  bank,  200  feet  above  the  bridge;  elevation,  7.04 
feet  above  the  datum  of  the  gage. 
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Discharge  measurements  of  North  Fork  of  Red  River  near  Snyder,  Okla.,  in  1906. 


Date. 


Hydrographer. 


April  14 ;  K.  It.  Kerby . 

April  14 !  J.  M.  Giles... 

May  19 |  K.  K.  Kerby. 

May  21 •  J.M.  Cllles... 

May  22 do 

May  25 '  K.  R.  Kerby. 

May  30 ' do 

Junel |  J.M.Giles... 

June  13 i  E.  R.  Kerby. 

June  27 do 

July6 | do 

July  7 ' do 

July  13 1 do 

July  14 j do 


Width. 


July  16 1  J.M.Giles... 

July  20 ] do 

July  25 !  E.  R.  Korby. 


Feet. 
108 
477 
182 
340 
399 
162 
357 
480 
220 
141 
130 
131 
130 
130 
128 
125 
145 


Area  of 
section. 

Mean 
velocity. 

Square 
feet. 
183 

Feet  per 

second. 

0.88 

1,603 

1.90 

224 

.63 

691 

1.47 

862 

.1.90 

330 

1.78 

2,203 

3.43 

1,978 

1.58 

308 

1.52 

189 

1.28 

140 

.81 

146 

.83 

138 

.94 

136 

.91 

116 

.69 

99 

.61 

200 

1.48 

Daily  gage 

height. 

in  feet, 

ofNort 

h  Fork  of  Red  River  near 

Snyder,  Okla., 

Jbrl905. 

Day.                Apr. 

1 

May. 

June. 

July,  j 

1.9  ! 
1.9  ! 
1.9  ! 

1.8  ! 

m  1 
1 

1.6  ! 

1 

1.6  ! 

Day. 

Apr. 

May. 

June.  |  July. 

, ! 

2.8 
2.7 

4.2 
3.9 
3.2 

2.8 

17 

2.3 
2.4 
2.4 
2.3 
2.7 
2.6 
3.2 
3.2 
4.9 
4.1 
4.1 

2.4 
2.7 
3.2 
3.9 
3.5 
3.3 
2.9 
2.5 
6.9 
6.6 
5.0 
4.2 
4.5 

2.2  '        LI 

2 ! 

18 

1 
2.0          LI 

3 : 

19 

2.0  I        LI 

4 

20 

1.9  '        L4 

5 ' ' 

77 

21 

1.9  |        L4 

6 i ' 

2.0 
3.2 

22 

1.9  '        2.1 

7 1 i 

23 

3.2  |        2.4 

8 j 1 

3.9          1-6  : 

24 

2.5  1        2.0 

» I........ 

3.8 
3.2 
2.0 
2.5 
2.4 
2.4 
2.3 
2.2 

1.7  \ 
1.6  ; 
1.7 

25 

2. 1           1.9 

10 

1 

26 

2.0 
1.9 
1.9 
1.8 
1.9 

1.9 

11 

i 

27 

1.8 

12 

4.3 
4.5 



1.6  |l  2S 1        3.5 

1.7 

13 '   . 

1.5  ! 

i.5 ; 

1.5  | 
1.5  1 

1 

29 

3.2 
3.1 

1.6 

14 !        2.4 

15 1        2.3 

30 

31 

1.5 
1.2 

10 

2.3 

NORTH  FORK  OF  RED  RIVER  NEAR  HEADUKK,  OKLA. 

This  station  was  established  July  17,  1905.  It  is  located  at  the  Navajo  dam  site,  about 
4  miles  northeast  of  Headrick  and  8  miles  west  of  Mountain  Park,  Okla. 

The  channel  is  straight  for  200  feet  above  and  1,000  feet  Mow  the  station.  Both  banks 
are  high  and  clean  and  will  not  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  is 
shifting.     There  is  but  one  channel  at  all  except  very  low  stages. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  about  100  yards  above  the 
gage.     The  initial  point  for  soundings  is  a  paint  mark  on  the  cable  near  the  right  end. 

An  inclined  staff  gage  is  fastened  to  the  rock  on  the  right  bank.  Above  6  feet  the  gage  is 
painted  on  the  rock.  During  1905  the  gage  was  read  once  each  day  by  John  Graves.  The 
bench  mark  is  a  cross  cut  in  the  rock  about  10  feet  south  of  the  gage;  elevation,  8.40  feet 
above  the  datum  of  the  gage. 
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large  measurements  of  North  Fork  of  Red  River  near  Ileadrick,  Okla.,  in  1905. 


1 

Hydrographer. 

i 
Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

1 

i 

Feet.   , 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feel. 

i 

J. 
E. 

M.  Giles 

49, 
74 
54  I 

67 

108  , 
59 

1.00 
.54 
.92 

2.00 
1.95 
1.95 

67 

i 

..do 

58 



R.  Kerby 

54 

J. 
F, 

M.  Giles 

I 
36  1 

175 

47  , 
309 

1.06 
2.47 

1.92 
3J0 
2.70 
2.60 
2.20 
2.10 

50 

R,  Kerhy 

764 

# 

..do 

i 
121 

118 

51  i 
53 

202 
191 
103 
96 

1.50 
1.46 
1.18 
1.25 

303 

..do 

278 

..do 

122 

..do 

120 

..do 

52 

.83 

1.10 

2.10 

91 

..do 

52 

86 

1.38 

2.15 

119 

..do 

200 

619 

3.84 

4.25 

2,380 



..do 

200 

611 

3.56 

4.20 

2,174 

..do 

200 

600 

3.54 

4.25 

2,126 

..do 

200 

618 

3.18 

4.22 

1,965 

..do 

190 

443 

2.16 

3.72 

960 

..do 

80 

295 

1.43 

3.30 

422 

..do 

95 

71 

1.18 

2.25 

84 

..do 

70 

58 

1.09 

2.10 

63 

5... 

... 

..do 

27 

41 

.61 

1.90 

25 

13.. 

..do 

1          86 

318 
310 

1.16 
1.08 

3.10 
3.00 

368 

13.. 

..do 

335 

18.. 

..do 

1          ° 
,          » 

i                   ** 

S4 

259 
274 
266 
2.79 

.53 

•  .71 

.62 

.48 

2.50 
2.75 
2.65 
2.60 

133 

20.. 

..do 

196 

20.. 

..do 

165 

21.. 

J. 

M.  Giles 

125 

29.. 

E 

.  R.  Kerby 

26 

81 

.55 

2.20 

44 

..do 

26 

82 

.56 

2.20 

46 

..do 

26 

82 

.59 

2.20 

48 

..do 

29 

16 

1.32 

1          2.10 

21 

! 

..do 

30 

20 

1.25 

2.10 

25 

..do 

20 

20 

1.10 

2.10 

22 

11... 

..do 

389 

2.78 

[          3.80 

1,082 

13. . . 

..do 

241 

1.13 

1          3.00 

272 

24... 

..do 

22*2 

1.30 

|          2.80 

288 

27... 

1 

..do 

I 

373 

1.38 

3.20 

514 

8  ... 

1  J' 

M.  Giles 

306 

.40  1          2.60 

121 

16... 

E 

314 

.99 

3.00 

312 

22... 

..do 

264 

.86 

2.85 

226 

27.. . 

..do 

25.1 

.78 

2.70 

198 

in  173—06 6 
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Daily  gage  height,  in  feel,  of  North  Fork  of  Red  River  near  Headrick  f  Olda.,for  1905. 


Day. 


July 


•> 

3 ' 

4 

5 '     .... 

6 • 

7 '     ---. 

8 

,w 

9 ' 

, 

10 

11 

12 ' 

13 

14 

15 ' 

16 ■'.- 

Aug.    Sept.  Oft.    Nov    Dw.  i 


Day. 


■I- 


L'.S 

S.Q 

2 

2.6, 

17. 

2.5 

Ifl 

2,2 

2. 

2.6  1 

18. 

-;i 

!'» 

2  V 

2- 

2.6  ' 

19. 

■? 

LI 

22 

2, 

2.6 

20. 

_■ 

2 

2  _' 

;U> 

2.6 

21. 

1  B 

2, 

a: 

1 

2.6 

22. 

2, 

22 

3 

; 

2.6 

23. 

ftl 

SI 

1 

.' 

2.6 

24. 

M 

a 

j. 

3.0 

2.6 

25. 

2.1 

4.45 

1 

3.1 

2.6 

26. 

2.1 

a. 

.: 

3.8, 

2.5 

27. 

2.2 

.5. .". 

- 

3.1, 

2.5  i 

28. 

2.6 

i 

1 

3.1  [ 

2.7  ; 

29. 

4.6 

2.H 

2, 

2.8  I 

2.7  . 

30. 

4.2 

-    ■ 

1 

2.7  | 

2.7  ' 

31. 

3.7 

J 

X 

2.7  1 

3.0  i 

uly. 

Au«. 

i 

Sept. 

Oct. 

Nov  I 

Dcr, 

fcl 

2.6 

2.1 

1 
Z7\ 

17 

2.1.1 

(.«" 

2.5  j 

2.1 

2.7] 

2.7 

2.0 

3.5 

2.4 

2.1 

2.5  , 

26 

l.'i 

3.0 

2.0  | 

2.1 

2.4 

16 

LI 

ft 

2.7  , 

2.1 

2.4 

16 

2.* 

2 

2.5, 

2.1 

2.4 

2.6 

3,0 

zs 

2.5  , 

2.1 

24 

16 

2. 

2.4 

2.5  , 

2.T 

2.8 

16 

2.5 

2.3 

2.3, 

2.1 

3.8 

16 

2.8 

2.2 

2.3  i 

2.1 

26 

16 

2.4 

2.0 

2.2 

2.1 

3.2 

17 

2.5 

2.0 

2.2 

2.1 

22 

17 

2.3 

2.0 

2.2 

2.1 

2.6 

16 

2.4 

h» 

2.2  I 

2.1 

2.6 

26 

2.8 

2.0 

2.1 
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Daily  discharge,  in  second-feet,  of  North  Fork  of  Red  River  near  Headrick,  01da.,for  1905. 


Day. 


i  July.  Aug.  i  Sept.!  Oct.  ;  Nov.    Dec. 

J  I  I  I  I 


, 





1 

1 

425 

50  ' 

40 

.'.". 

190 

2 | 

m 

50  , 

46 

j. 

180 

3 « 

140. 

301 

46 

> 

170 

4 ■ 

SO 

25  , 

46 

.'■ 

160 

5 

80 

60  ' 

43 

!1i» 

150 

6 ' 

425 

75  , 

40 

1  ..■ 

140 

7                     ' 

180 
425 
140 
95 
95 

75  • 
90  | 

840  ' 
3,300  | 

975  i 

37 
31 
31 
27 
24 

1 1 " 

:s-io 

l  .VI 
1.080 

130 

8 

1?0 

9 ' 

1^1 

10 

1*) 

11 

100 

12 ' 

110 

4.900 

2.050 

970 

720 
370 
270 
220 
175 

21  \ 
21  ' 
21  | 
24  i 
24  | 

360 
360 
290 
240 
240 

100 

13 

170 

170 

15 ' 

170 

16 

XH) 

i 

Day. 

July. 

17 

1 

!  18 

..'      67 

'  19 

..       ttr 

'  20 

..'      SO 

1  21  

35 

22 

..     22ft 

23 

..     630 

24 

..     275 

25 

.J    2ft 

26 

J     425 

27 

..,    im 

2S 

i*t 

29 

..      140 

30 

..    im 

31 

..      425 

Aug. 


430 
300 

720 
BOD 

190 
155 
tl5 
100 
85 

:r» 

65 
G2 
65 


Sept.  Oct.    Nov.  Dec 


ISO 

130 
110 
150 
175 
130 
130 

m 

7.". 
73 

.VI 
1." 
45 
15 


I 
1  240,  2» 
'  240  !  2» 
'  160' 
|  125' 
125  I 
|     125, 

r   i»l 
I   m\ 

,1,080  j 

I    200  | 


515  I 
75  I 

300  | 
2001 


Note.  -On  account  of  shifting  conditions,  the  daily  discharge  lias  been  computed  from  several  rating 
tables,  each  covering  a  short  period  of  time. 

Estimated  monthly  discharge  of  North  Fork  of  Red  River  near  Headrick,  Okla.,for  1905. 

Discharge  in  second-feet.         | 


Month. 


July  18-31.. 

August 

SeptcinlMT. 
Octolx-r.... 
NovcrnlxT. 
Deceml>er.. 


Maximum.    Minimum. 


t'»30 

4.900 

3.300 

46 

1.080 

320 


Mean. 


25 
100  ' 


218      j 
432 
292 
28.6  | 
251      | 
175      ! 


Total  i» 
acre-feet- 


20.  • 


17,  -* 

14.** 
10.  ^ 


The  period. 


77, 
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ELM  FORK  OF  RED  ItlYEIl  NEAR  MANGUM,  OKLA. 

3ti  was  established  April  12,  1905.  It  is  located  on  the  highway  bridge  about  4 
of  Mangum,  Okla. 

nel  is  straight  for  about  500  feet  above  and  200  feet  below  the  bridge.  The 
ivift.  Both  banks  are  low  and  liable  to  overflow.  The  bed  of  the  stream  is 
'  sand  and  is  shifting.  There  is  but  one  channel,  broken  by  the  pile  bents  of 
which  catch  and  hold  drift  badly  during  high  water. 

measurements  are  made  from  the  upstream  side  of  the  pile  bent  bridge.  The 
for  soundings  is  at  the  north  end  of  the  bridge. 

*d  chain  gage  is  fastened  to  the  bridge;  length  of  chain,  24.58  feet.  During 
!je  was  read  once  each  day  by  E.  R.  Pierson.  Bench  marks  were  established  as 
An  iron  pin  driven  flush  with  the  surface  59  feet  south  and  7  feet  west  of  the 
f  the  bridge;  elevation,  14.30  feet  (2)  A  paint  mark  on  the  top  of  the  bridge 
south  of  the  gage;  elevation,  18.46  feet.     Elevations  refer  to  the  datum  of  the 


irge  measurements  of  Elm  Fork  of  Red  River  near  Mangum,  Okla.,  in  1906. 


Hydrographer. 


I 


I  E.  R.  Kerby 

Murphy  and  Kerby. 

1  E.  R.  Kerby 

I  J.  M.  Giles 

do 

do 

1 do 

I do 

1 do 

I  E.  R.  Kerby 

1 do 

, do 

do 

j  J.  M.  Giles 

E.  R.  Kerby 

!  J.M.  Giles 

|  E.  R.  Kerby 

' do 

I do 

do 

....do 

J.M.Giles 

....do '... 


Width. 


Feet. 
40 
190 
130 
242 
143 
151 
226 
310 
312 
270 
53 
02 
02 
98 
53 
42 
32 
32 


Area  of 
section. 

Square 
feci. 

18 

248 

105 

589 

145 

107 

321 

1,404 

1,722 

581 

34 

52 

40 

102 

21 

10 

14 

14 

33 

35  ' 

24  | 

893 

3,000  | 


Mean    I 
velocity. , 


Gage 

teight. 


heigl 


Feet  per 
second. 

0.72 

1.90 

1.40 

2.28 

1.20 

1.55 

1.84 

4.74 

5.38 

3.08 

1.48 

1.40 

1.40 

1.53 

1.15 

.87 
1.14 
1.17 
1.33 
1.20 
1.09 
2.  43 

480 


Feet. 
2.00 
3.50 
2.90 
4.70 
2.90 
3.30 
3.88 
8.35 
9.30 
5.40 
2.60 
2.80 
2.70 
a  16 
2.40 
2.30 
2.30 
2.30 
2.40 
2.30 
2.40 
5.40 
11.50 


Dis- 
charge. 


Second- 
feet. 

13 

487 

153 

1,346 

183 

259 

592 

6,648 

9,271 

1,791 

49 

76 

64 

156 

24 

14 

16 

16 

44 

43 

26 

2,175 

14,400 


a  Computed  from  i>loin;  measurement,  using  K utters  formula. 


( 
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lktihj  tflujt\  height,  in  fret,  of  Elm  Fork  of  Red  River  near  Mangum,  Olla.,for  1(M. 


Day. 


Apr.      May.  !  Juno.  !  July. 


7 ' 1 

8 ' ' 

9 1 

10 \ 

It 

12 

2.0  i 

13 

2.0  ' 

14 

i    1.9  i 

15 

'    1.8  ' 

16 

1.0  . 

17 

'    2.0  ' 

18  . 

2.2  • 

19 

1    2.9  | 

20 

2.5 

21 

2.3  ! 

22 

|    2.1  ' 

23 

1    2.1  i 

24 

!   4.7  ' 

25 

5. 4 

26 

'    3.6 

27 

2.9  ' 

28 

j    2.0  i 

29 

2.  4  j 

30 

2.6' 

31 ' ! 

2.4 

3.7 

2.3 

3.2 

2.2 

3.2 

2.2 

3.0 

2.2 

3.0 

2.2 

2.9 

2.3 

5.9 

2.3 

4.5 

2.3 

3.5 

2.5 

3.0 

2.3 

3.0 

2.3 

2.9 

3.5 

2.8 

3.2 

2.9 

2.5 

2.8 

2.2 

2.8 

2.1 

2.7 

2.0 

2.7 

2.2 

2.7 

2.9 

2.7 

3.9 

2.6 

3.7 

5.6 

3.0 

3.7 

2.0 

3.1 

4.0 

2.9 

3.9 

2.6 

11.6 

2.6 

4.9 

2.7 

3.7 

2.6 

3.5 

2.6 

5.1 

2.6 
2.6 
2.6 
2.6. 
2.6 
2.5 
2.5 
2.5 
2.5 
2.7 
2.7 
2.6 
2.5 
2.5 
2.6 
2.5 
2.4 
2.4 
2.6 
2.4 
2.4 
3.2 
2.7 
4.2 
3.4 
2.8 
2.7 
2.6 
3.0 
2.9 
2.6 


Aug.      8ept. 


Oct.       Nov.  ,  Ik*. 


2.5 
2.5 
2.5 
3.0 
2.6 
2.5 
2.7 
3.1 
2.6 
2.5 
2.5 
2.4 
3.9 
4.8 
3.2 
2.8 
2.7 
2.6 
2.5 
2.5 
2.4 
2.4 
2.4 
2,4 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 


2.3 
2.3 
2.3 
2.3 
2.3 
2.4 
2.4 
2.4 

3.0 

3.4 
2.8 
2.5 
2.5 
2.5 
2.4 
2.4 
2.3 
2.3 
3.2 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2  3 
2.3 
2.3 
2.2 
2.2 


2.2 
2.2 
2,2 
2.2 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.3 
2.3 


14 

2.3 

2.3  ' 

2.31 

3.0 

2.G 

2.7 

2.G 

4.2 

4.4 

2.9 

2.7 

2.5 

2.4 

2.4 

2.4 

2.4 

2.3 

2.3 

2.3 

2.4 

2.3 

2.5 

4.6 

3.2 

2.7 

2.5 

2.4 

2.4 

2.4 


I 
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ischarge,  in  second  feet,  of  Elm  Fork  of  Red  Rhvr  near  Mangrim,  OJcla.yfor  1905. 


Day. 


Apr. 


May.  !  June.      July.  ;    Aug.      Sept.  !    Oct. 


16 

16 

10 

7 

10 

16 

37 

165 

82 

50 

26 

26 

1,350 

1,850 

500 

165 

100 

65 

100 


65 
50 
37 
.37 
37 
37 
50 
50 
300 
80 
50 
50 
400 
260 
•80 
37 
26 
16 
37 
165 
680 
550 
195 
100 
750 
680 
14,600 
1,500 
550 
400 
1,700 


550 
260 
260 
195 
195 
165 
2.500 
1,150 
400 
195 
195 
165 
140 
165 
140 
140 
120 
120 
120 
120 
100 
2,150 
550 
225 
165 
100 
100 
120 
100 
100 


I 


50 

50 

50 

50 

50 

37 

37 

37 

37 

65 

65 

50 

37 

37 

37 

37 

25 

25 

50 

25 

25 
165 

65 
900 
350 

80, 

65  j 

50  i 
120 
100 

50 


37 
37 
37 
120 
50 


37 

25' 

65 

25 

140 

25 

50 

120 

37 

225 

37 

80 

25 

37 

680 

37 

1,400 

37 

165 

25 

80 

25 

65 

14 

50 

14 

37 

165 

37 

25 

25 

25 

25 

14 

25 

14 

25 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

7 

14 

7 

14 

Nov.   Dec. 


25 
16 
16 
16 

120 
50 
65 
50 

900 
1,100 

100 
65 
37 
25 
25 
25 
25 
16 
16 
16 
25 
16 
37 
1,250 

200 
92 
58 
48 
44 
44 


120 
90 
23 
20 
20 
20 
20 
20 
20 
20 
23 
23 
20 
20 
20 
20 
20 
20 
20 


r>n  account  of  shifting  conditions  the  low-water  discharge  was  computed  from  several  rating 
he  high-water  discharge  was  computed  from  current-meter  and  slope  measurements. 

riie/l  monthly  discharge  of  Kim  Fork  of  Red  River  near  Mangum,  Okla.,for  1905. 


Month. 


Discharge  in  second 
Maximum.  Minimum 


1,850 

14.000 

2, 500 

{100 

1,400 

225 

10 

1,250 

120 


period. 


10 
100 
25 
14 
7 
9 
10 
20 


feet. 
Mean. 

242 
760 
307 

91.0 
100 

36.2 

11.7 
151. 

33.9 


Total  in 
acre-feet. 


9,120 
40,730 
21.840 
5. 595 
0,702 
2,154 
719 
8,985 
2,084 

103,900 
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EL.K  CREEK  NEAR  IIOBART,  OKLA. 

This  station  was  established  April  13, 1905.  It  is  located  at  the  highway  bridge  aba 
miles  south  of  Hobart,  Okla.  The  station  3  miles  southwest  of  Hobart,  established  Sept 
ber  22, 1 904,  was  continued  until  this  station  was  established.  The  1905  gage  heights  at 
old  station  have  been  referred  to  the  datum  of  the  new  one  by  adding  0.4  foot. 

The  channel  is  straight  for  200  feet  above  and  100  feet  below  the  station.  The  currer 
swift  and  is  oblique  to  the  bridge.  Both  banks  are  high  and  wooded.  The  right  bank  o 
flows  during  extreme  high  water.  The  bed  of  the  stream  is  composed  of  sand  and  gn 
with  very  little  vegetation  and  is  slightly  shifting.  There  is  one  channel  at  all  stages  uj 
20  feet,  and  two  channels  at  higher  stages. 

Discharge  measurements  arc  made  from  the  downstream  side  of  the  bridge.  The  ini 
point  is  at  the  east  end  of  the  bridge,  marked  with  paint. 

A  standard  chain  gage  is  fastened  to  the  bridge;  length  of  chain,  33.45  feet.  During  1 
the  gage  was  read  once  each  day  by  G.  W.  Hines.  Bench  marks  were  established  as  folk 
(1)  A  standard  bench-mark  post  three-fourths  of  a  mile  east  of  the  bridge,  1,459.00 
above  mean  sea  level  and  28.44  feet  above  the  datum  of  the  gage.  (2)  A  paint  mark  on 
downstream  end  of  a  bridge  beam  near  the  center  of  the  bridge,  1,459.14  feet  above  mean 
level  and  28.58  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  Elk  Creek  ntar  Hobart,  Okla.,  in  1906. 


Date. 

Hydrographer. 

January  29 . ... 

E.  R.  Kcrby 

February  24 . .. 

Whittington  and  Kerbv 

April  13 

April  26 

April  27 

E.  R.  Kerby 

J.  M.  Giles 

Murphy  and  Kerbv 

Muy  23 

May  31 

J.  M.  Giles 

do 

May  31 

do 

July  7 

E.  R.  Kerby 

July  12 

do 

July  20 

J.  M.  Giles 

July  20 

do 

August  3 

E.  R.  Kerbv 

August  2.r> 

do 

Septemlier  14.. do  . 

SoptemlKir  19..  I do. 

SoptrmlxT  23.. 
Septemlx'.r  28.. 

October  14 

October  20 

Novend>er  28. . 
Decerning  28... 


J.  M.  Giles... 
E.  R.  Kerby. 

do....:.. 

do 

do 

do 


Width. 


Feet. 
16 
16 
20 
21 
19.5 

33 
33 
17 
16 
14 
10 
14 
14 
17 
10 
IS 
15 
II 
11 


Area  of 
section. 


Square 
feet. 
14 
33 

9.5 
75 
30 
21 
148 
151 
11 
11 
11 
10 

8 

8 
14 

8 
13 

7 

4.2 

4.2 
13 
14 


Mean 
velocity. 


Feet  per 
second. 
0.71 
1.02 
2.43 
2.66 
2.22 
1.81 
2.60 
2.68 
2.11 
2.00 
2.00 
1.99 
1.50 
1.75 
1.80 
1.63 
.85 
1.66 
1.48 
1.47 
1.39 
1.25 


height. 


Feet. 
2.00 
2.90 
2.30 
5.60 
3.76 
3.00 
8.57 
8.65 
2.50 
2.50 
2.55 
2.52 
2.25 
2.30 
2.&5 
2.30 
2.25 
2.20 
2.10 
2.20 
2.50 
2.50 


P 
cha 


Sec 
U 
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Daily  gage  height,  in  feet,  of  Elk  Creek  near  Hobart,  01cla.,for  1905. 


Day. 


I  Jan. 


J 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.5 
2.5 
2.5 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

2.5 

15 

2.5 

16 

2.5 

17 

2.5 

18 

*» 

19 

2.5 

20 

2.5 

21 

2.5 

22 

2.5 

23 

2.4 

24 

2.4 

23 

2.4 

26 

2.4 

27 

2.4 

28 

2.4 

29.... 

2.4 
2.3 
2.3 

«... 

31.... 

Feb. 


Mar.     Apr.  i  May.  '  June,  j  July.     Aug.  >  Sept. 


2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
4.4 
3.4 
3.0 
2.4 
2.4 
2.2 


2.2 
2.2 
2.2 
2.2 
2.3 
6.4 
4.4 
3.1 
2.8 
2.6 
2.4 
2.3 
2.3 
2.3 
2.2 
2.5 
2.9 
7.1 
5.9 
4.4 
3.5 
3.0 
2.6 
2.4 
2.3 
2.3 
2.3 
2.2 
2.2 
2.1 
2.2 


2.2 
2.2 
2.4 
2.4 
2.4 
2.4 
2.3 
2.2 
2.2 
7.9 
3.4 
2.8 
2.3 
2.3 
2.2 
2.1 
2.0 
2.2 
2.2 
2.1 
2.0 
2.0 
2.1 
6.2 
13.2 
8.1 
3.6 
3.0 
2.7 
3.3 


3.1 
2.5 
2.3 
2.3 
2.2 
2.1 
2.1 
2.2 
2.2  j 
3.2 
2.2 
2.4 
2.2 
3.0 
2.5 
3.0 
2.1 
2.1 
2.0 
2.0 
4.2 
3.9 
2.6 
2.3 
2.3 
7.0 
16.5 
24.2 
21.9 
6.4 
9.2 


10.9 
5.3 
4.2 
4.3 
4.1 
4.2 
4.1 
8.5 
4.6 
4.2 
3.9 
3.4 
3.5 
3.4 
3.4  ; 
3.3 
3.3 
3.1 
3.1 
3.0 
3.0 
3.0 
2.9 
2.9 
2.8 
2.8 
2.8 


I 


2.7 

2.7 

2.7 

2.6 

2.6 

2.5 

2.5 

2.6 

2.7 

3.9 

3.2 

2.9 

2.8 

2.7  i 

2.5 

2.4 

2.4 

2.3 

2.3 

2.3 

2.2 

4.3 

4.0 

3.4 

2.9 

2.5 

2.4 

2.3 

2.2 

2.2 

2.2 


2.2 
2.3 
2.3 
2.2 
2.2 
2.2 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
8.2 
13.5 
5.4 
3.4 
3.3 
2.9 
2.8 
2.6 
2.5 
2.4 
2.4 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 
2. 2 


2.2 
2.2 
2.3 
2.2 
2.2 
2.2 
2.2 
2.6 
10.1 
7.0 
3.9 
3.0 
2.8 
2.7 
2.6 
2.5 
2.5 
2.5 
2.3 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 


Oct. 

Nov. 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.7 

2.2 

2.4 

2.2 

2.4 

2.2 

2.8 

2.2 

2.5 

2.2 

2.5 

2.2 

2.4 

2.2 

2.3 

2.1 

2.3 

2.1 

2.3 

2.1 

2.3 

2.1 

2.3 

2.1 

2.3 

2.2 

2.3 

2.2 

2.3 

2.2 

2.3 

2.2 

2.3 

2.1 

2.3 

2.1 

2.3 

2.1 

3.4 

2.2 

3.4 

2.2 

3.3 

2.2 

3.3 

2.2 

2.5 

2.3 

2.5 

2.3 

2.4 

2. 3 

2.4 

2.3 

Dec. 


2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
2.4 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 
2.6 


OTTER  t:RKKK  NEAR  MOUNTAIN  PARK,  OKLA. 

This  station  was  established  April  2, 1903,  by  O.  H.  Matthes.  It  is  located  on  G.  M.  Dale's 
homestead,  in  the  SE.  \  sec.  21,  T.  3  N\,  R.  17  W.  of  the  Indian  meridian.  It  is  2  miles 
west  and  1  mile  north  of  Mountain  Park,  Okla. 

The  channel  is  slightly  curved  both  al>ove  and  below  the  station.  Both  banks  are  about 
20 feet  high,  of  sandy  loam,  covered  with  vegetation,  and  subject  to  overflow.  The  bed  of 
the  stream  is  of  sand  and  is  liable  to  shift.  The  water  flows  in  one  channel  at  normal 
stages,  but  when  about  to  overflow  its  banks  part  of  the  water  is  diverted  through  a  slough 
into  Horse  Creek. 

Discharge  measurements  are  made  by  wading  at  low  stage  and  from  a  cable  al>out  100 
yards  below  the  gage  at  ordinary  and  flood  stages. 

The  gage  is  a  staff  fastened  to  a  cottonwood  tree  which  stands  at  the  water's  edge.  Dur- 
ing 190.5  the  gage  was  read  once  eaeh  day  by  Ci.  M.  Dale.  Bench  marks  were  established  as 
follows:  (1)  A  20-penny  nail  driven  into  the  cottonwood  tree  to  which  the  gage  is  attached: 
elevation,  10.00  feet.  (2)  A  nail  driven  into  a  mesquite  tree  l.V)  feet  southwest  of  (i.  M. 
bale's  house;  elevation,  2N.f>2  feet.  (3)  A  nail  driven  into  a  hackl>erry  tree. 50  feet  east  of 
the  creek  and  20  feet  north  of  the  gage:  elevation.  N.fM  feet.  Elevations  refer  to  the  datum 
of  the  gage. 
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8TKEAM    MEASUREMENTS   IN    1905,   PART    IX. 


Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description :  99,  pp  316-317;  131,  p  185. 
Discharge:  99,  p  317;  131,  p  185. 
Discharge,  monthly:  99,  p  319;  131,  p  187. 
Gage  heights:  99,  317-318;  131,  p  186. 
Rating  table:  99,  p,  318 

Discharge  measurement*  of  Otter  Crede  near  Mountain  Park,  Olrta.,  in  1905. 


Date. 


Hydrographer. 


January  30 K.  It.  Kerby. 

February  25 do . 

April  19 ' do 

May  13 ! do 

May  14 1 do 

May  17.. j do 

May  20 j  Kerby  ami  Osbume. 

May  22 J.  M.  Giie* 

May  24 !  K.  R.  Kerby 

May  31 ] do 

Juno  1 '  J.  M.  Giles 

June  28 i  K.  R.  Kerby 

July  6 do 

July  0 do 

Julys ' do 


....do 

....do 

J.  M.  Giles... 
K.  R.  Kerby.. 
...do 


July  13.  .. 
July  15.  .  . 
July  15  ... 
July  19... 
July  20... 

July  21 '  J.  M.  (Jiles.. 

July  22 ' do 

July  24 K.  R.  Kerby 

July  20 do 

.Iiilv  27 do 


August  3 d«> 

August  8 do 

August  10 [ do 

August  20 do 

August  27 do 

August  29 ' do 

Seplemlier  4. . .' do 

Septeinl»er  12 do. . .  v 

Seplemlier  15. .' do 

Septemlier  1* do 

September  21  ..    J.  M.  tides..    . 
Septemlier  20 . .    K.  R.  Kerliy.. 

Oelolier  3 do 

Oetolter  5 | do 

Oetolier  12 ' do 

Oetolier  15 , do 

<><tol>er2l | do 

Novemlier  11  .  .' do 

Noxemfjer  12  .  J do 

Novemlier  21 t|o 


Width. 


Area  of 
wcllon* 


Mean 
Velocity. 


Gage        Dts- 
height.  ■  chvp' 


Feet. 

Feet  per 

second, 

5 

a  75 

1.00 

7 

2.5 

.80 

9 

4 

1.35 

01 

74fl 

2.37 

29 

71 

l.« 

19 

II 

1.38 

54 

448 

3.97 

53 

304 

1.53 

18 

22 

I.S4 

52 

«n 

1.7*9 

33 

95 

1,36 

19 

7 

1,20 

15 

5 

.86 

0 

3.7 

M0 

13 

4.5 

1.211 

12 

5.4 

.91 

12 

5,4 

i.no 

12 

10 

.80 

12 

4.0 

.75 

12 

5 

,70 

5 

2.9 

.82 

23 

14 

1.35 

18 

13.5 

1.41 

12 

5.1 

1.08 

12 

5.2 

LIS 

10 

2,0 

1.08 

7 

3.9 

.67 

7 

4.4 

.70 

5.5 

1.  7 

1.0ft 

5 

1.4 

.94 

5 

2.1 

.28 

3 

.0 
1.5 

1.00 
.90 

5.  5 
3 

1.0 
3 

1.5 
.6 

■  .87 
1.00 
.65 
1.00 

3 

.0 

1.00 

3 

.0 

1  00 

3 
3 

.0 
.0 

1.00 
1.00 

3 

.0 

1  00 

27 

lf» 

.81 

27 

15 

..so 

10 

fi 

1.00 

Feet. 
1.00 
1.20 
1.20 

13.30 
3.30 
1.70 

11.00 
650 
2.00 
7.40 
2.95 
1.20 
1.20 
1.20 
1.25 
1.20 
1.25 
1.20 
1.15 
1.20 
1.15 
1.62 
1.50 
1.20 
1.20 
1.15 
1.10 
1.10 
1.10 
1.00 
1.0 
.95 
1.20 
1.15 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.60 
1.50 
1.40 


8eeo* 
Jtrtfi 

0.75 

10 

5.4 

1,772 

133 

25 

1,332 

556 

39 

732 

129 

8 


4.3 
13 
JL4 
5.0  ' 
.14 
3.4 
3.0 
3.8 
24 
19 
19 

\6 
5.S 
3.1 
2-6 
3.1 
1> 
t.< 
.0 
.6 
\' 
\. 


13 
12 
0 


'  Float  measurement. 
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*aily  gage  height,  in  feet,  of  Otter  Creek  near  Mountain  Park,  Okla,for  1905. 


1 

1  Jan. 

Feb. 

Mar. 

•Apr. 

May. 

J  tine. 

July. 

Aug. 

Sept. 

Oct. 
1.0 

Nov. 

Dec. 

|      0.9 

1.1 

1.1 

5.2 

1.6 

3.0 

1.4 

1.1 

1.0 

1.1 

1.2 

j        ■» 

1.1 

1.1 

3.8 

1.5 

2.4 

1.3 

1.1 

1.0 

1.1 

1.1 

1.2 

1        .9 

1.1 

1.1 

2.0 

1.5 

2.0 

1.2 

1.2 

1.0 

1.1 

1.1 

1.2 

1        .9 

1.1 

1.1 

1.6 

1.5 

1.8 

1.2 

1.3 

1.0 

1.1 

1.2 

1.1 

9 

1.1 

1.1 

1.5 

1.4 

1.7 

1.2 

1.2 

1.0 

1.1 

1.9 

1.1 

1        .9 

1.1 

1.1 

1.7 

1.4 

1.5 

1.2 

1.2 

1.1 

1.1 

1.5 

1.1 

I        .9 

1.1 

1.3 

1.5 

1.4 

1.5 

1.2 

1.2 

1.1 

1.1 

1.3 

1.1 

.9 

1.1 

1.3 

1.3 

1.4 

1.5 

1.2 

1.2 

1.1 

1.1 

1.3 

1.1 

1.0 

1.1 

1.3 

1.3 

1.45 

1.5 

2.0 

1.1 

1.3 

1.1 

2.5 

1.1 

1.0 

1.2 

1.2 

1.2 

1.5 

1.5 

1.5 

1.1 

1.2 

1.1 

2.5 

1.1 

1      1.0 

1.2 

1.2 

1.1 

5.0 

1.5 

1.3 

1.1 

1.2 

1.1 

1.8 

1.1 

1     i.o 

1.2 

1.2 

1.1 

12.0 

1.5 

1.3 

1.1 

1.2 

1.1 

1.4 

1.1 

1       1.0 

1.1 

1.1 

1.1 

13.1 

1.5 

1.3 

2.9 

1.2 

1.0 

1.3 

1.4 

1.0 

1.1 

1.1 

1.0 

4.1 

1.4 

1.2 

1.8 

1.2 

1.0 

1.3 

1.3 

1.0 

1.1 

1.8 

1.0 

2.4 

1.4 

1.2 

1.5 

1.2 

1.0 

1.2 

1.3 

1.0 

1.1 

2.15 

1.0 

1.9 

1.4 

1.2 

1.3 

1.2 

1.0 

1.2 

1.3 

1.1 

1.2 

2.45 

1.0 

1.7 

1.4 

1.2 

1.2 

1.1 

1.0 

1.2 

1.3 

1.2 

1.3 

2.6 

1.2 

1.6 

1.4 

1.2 

1.2 

1.1 

1.0 

1.2 

1.2 

1.1 

1.3 

1.7 

1.2 

1.6 

1.3 

1.2 

1.1 

1.1 

1.0 

1.1 

1.2 

1.1 

1.3 

1.4 

1.2 

8.4 

1.3 

1.2 

1.1 

1.1 

1.0 

1.2 

1.2 

1.1 

1.2 

1.2 

1.1 

4.8 

1.3 

1.1 

1.1 

1.1 

1.0 

1.2 

1.2 

1.1 

1.2 

1.2 

1.1 

5.9 

1.3 

2.4 

1.1 

1.0 

1.0 

1.2 

1.2 

1.0 

1.2 

1.1 

2.7 

ao 

1.3 

1.5 

1.1 

1.0 

1.0 

1.2 

1.2 

1.0 

1.3 

1.1 

7.8 

2.3 

1.3 

1.5 

1.1 

1.0 

1.1 

1.3 

1.2 

1.0 

1.2 

1.1 

14.0 

2.3 

1.3 

1.3 

1.0 

1.0 

1.1 

1.3 

1.2 

1.0 

1.2 

1.1 

5.0 

2.6 

1.3 

1.3 

1.0 

1.0 

1.1 

1.2 

1.2 

1.0 

1.1 

1.1 

2.8 

19.3 

1.3 

1.2 

1.0 

1.0 

1.1 

1.2 

1.2 

1.0 

1.1 

1.1 

2.1 

6.0 

1.2 

1.2 

1.0 

1.0 

1.1 

1.2 

1.2 

1.0 

1.2 

1.8 

3.2 

1.2 

1.1 

1.0 

1.0 

-1.1 

1.2 

1.2 

1.0 



1.1 

1.7 

8.3 

1.2 

1.1 

1.0 

1.0 

1.1 

1.2 

1.2 

1.1 



1.1 

6.5 

1.1 

1.0 



' 

1.2 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  pp  316-317;  131,  p  185. 
Discharge:  99,  p  317;  131,  p  185. 
Discharge,  monthly:  99,  p  319;  131,  p  187. 
Gage  heights:  99,  317-318;  131,  p  186. 
Rating  table:  99,  p,  318 

Discharge  measurement  of  Otter  Creole  near  Mountain  Park,  OJda.,  in  1905. 


January  30 ... .    K.  K.  Kerby.. 

February  25 do . 

April  19 ' do. 

May  13 
May  14 
May  17 

May  20 1  Kerby  and  Osbu  rnn . 

May  22 j  J.  M.  Giles... 

May  24 |  K.  R.  Kerby. 

May  31 ' do 

June  1 !  J.M.  Giles... 

June  28 |  K.  H.  Kerby. 

July  6 do 

July  6 do 

July8 do 


July  13... 
July  15... 
July  15  ... 
July  19... 
July  20... 
July  21... 


do 

do 

J.M.  Giles... 
K.  R.  Kerby. 

do 

J.M.Giles... 


July  22 do 

July  24 1  K.  R.  Kerby. 

J  ill  v  26 ' do 


J  ul v  27 


.do 


August  3 do 

August  8 do 

August  10 do 

August  20 do 

August  27 ' do 

August  29 do 

SoptiuiiUT  4 do 

SrptemlaT  12 do. . .  v 

S'ptiMiiW'r  15 do 

S«>pti'mber  is. do 

S4>ptemlM>r21  ..    J.M.  Giles..    . 
S*'pt<*inlx»r  2ii .  .'■  Iv  R.  Kerby.. 

Or1obcr3 I do 

Octo»x«r5 ' d<> 

Octotx-r  12 ' do 

Ortol-T  15 ' do 

Orlolwr  21...    .■' do 

No\ciiibt»r  II do 

NoxjmmNt  12 do 

NovoiiiImt  24 do 


id  tli. 

Ami  of 
swticm, 

Squarr 

Mean 

Gue     1 
height.  | 

Dis- 
charge' 

?eet. 

Feet  per 

Fen. 

StCOtdr 
ftftA 

5 

a  75 

1.00 

1.00 

aa 

7 

its 

.80 

1.20 

2.0 

9 

4 

LS5 

1.20 

5.4 

61 

740 

2.37 

13,  30 

1,772 

29 

71 

1.86 

3.30 

133 

19 

18 

L38 

1.76 

25 

54 

448 

2.97 

n,oo 

1,332 

53 

364 

1.5S 

6,50 

556 

18 

22 

1.84 

zoo 

39 

52 

409 

1.79 

7.40 

732 

33 

95 

1.36 

2.95 

129 

19 

7 

1.26 

1.20 

8 

15 

5 

.86 

1.20 

43 

6 

3.7 

1.16 

1.20 

43 

13 

4.5 

1.20 

1.25 

5.4 

12 

5,4 

.91 

1.20 

5.0 

12 

5.4 

1.00 

1.25 

5.4 

12 

4.0 

.86 

1,30 

3.4 

12 

4-n 

,75 

LIS 

3.0 

12 

1 

.76 

1.20 

3.8 

5 

2.9 

.82 

1.15 

2.4 

23 

14 

LIB 

1.62 

19 

18 

13.:- 

Lit 

1,50 

19 

12 

5.1 

MB 

1.20 

12 

5.2 

1.13 

1.20 

5S 

10 

2.9 

LOS 

1.15 

3.1 

7 

7 

3.9 
4.4 

.67 
.70 

l.Hi 

LIB 

2.6 
3.1 

5  5 

1.7 

LOG 

1.10 

1.8 

5 

1.4 

.94 

1.00 

1.3 

5 

2 .1 

,28 

Ln 

.6 

3 

.6 

J.  00 

.M 

.6 

5. 5 

L5 

.90 

uan 

1.4 

5.  .ri 
3 

1,1 
.11 

.ft7 
LOO 

1.15 

I.  in 

1.3 
rt.  6 

1.0 

kA 

.65 

i  ou 

3 

.11 

1,00 

1,00 

«i.t' 

3 

H 

1  (Ml 

1,00 

<*.< 

3 

'■ 

I  QQ 

LOO 

**.< 

3 

,fi 

1,011 

1,nn 

3 
3 

,6 

,0 

LOO 
1,00 

1     IK' 

1,00 

27 

IK 

.Ml 

1,00 

\* 

10 

15 

.HO 
i.mi 

1   " 
l.*J 

><  Floiit  measurement. 
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kiUy  gage  height,  in  feet,  of  Otter  Creek  near  Mountain  Park,  Okla,for  1905. 


Jan. 


0.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.1 

1.2 

1.1 

1.1 

1.1 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.1 


Feb. 


1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.2 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 
1.3 
1.2 
1.2 
1.1 
1.1 


Mar. 


1. 
1. 
1. 
1. 
1. 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.1 

1.1 

1.8 

2.15 

2.45 

2.6 

1.7 

1.4 

1.2 

1.2 

1.1 

1.1 
1.1 
1.1 
1.1 
1.2 
1.1 
1.1 


•Apr. 


5.2 
3.8 
2.0 
1.6 
1.5 
1.7 
1.5 
1.3 
1.3 
1.2 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.2 
1.2 
1.2 
1.1 
1.1 
2.7 
7.8 
14.0 
5.0 
2.8 
2.1 
1.8 
1.7 


May. 


1.6 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.45 
1.5 
5.0 
12.0 
13.1 
4.1 
2.4 
1.9 
1.7 
1.6 
1.6 
8.4 
4.8 
5.9 
3.0 
2.3 
2.3 
2.6 
19.3 
6.0 
3.2 
8.3 
6.5 


J  line. 


3.0 
2.4 
2.0 
1.8 
1.7 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 


July. 


1.4 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
2.0 
1.5 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
2.4 
1.5 
1.5 
1.3 
1.3 
1.2 
1.2 
1. 1 
1.1 
1.1 


Aug.     Sept. 


1.1 
1.1 
1.2 
1.3 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
2.9 
1.8 
1.5 
1.3 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 
1.1 
1.1 
1.1 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 


1.2 

1.1 

1.2 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.0 

1.1 

1.0 

1.1 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


Oct. 

Nov. 

1.0 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.2 

1.1 

1.9 

1.1 

1.5 

1.1 

1.3 

1.1 

1.3 

1.1 

2.5 

1.1 

2.5 

1.1 

1.8 

1.1 

1.4 

1.0 

1.3 

1.0 

1.3 

1.0 

1.2 

1.0 

1.2 

1.0 

1.2 

1.0 

1.2 

1.0 

1.1 

1.0 

1.2 

1.0 

1.2 

1.0 

1.2 

1.0 

1.2 

1.1 

1.3 

1.1 

1.3 

1.1 

1.2 

1.1 

1.2 

1.1 

1.2 

-1.1 

1.2 

1.1 

1.2 

1.1 

i 

Dec. 


1.2 
1.2 
1.2 


1. 

1. 

1. 

1. 

1. 

1. 

1.3 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 
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Daily  discharge  in  second-feel,  of  Otter  Creek  near  Mountain  Park,  Okla.,for  1905. 


Day. 


1 

1 

384 

2 

208 

3 

37 
28 
23 
33 
23 
13 
13 
9 

4 

5 

6 

8 

9 

10 

11 

6 

12 

6 

13 

6 

14 

3 

15 

4 

16 

3 

: 

9 
9 

6 

6 

90 

775 

1,900 

17 

18 

19 

20 

21 

23 

24 

2f> 

26 

357  I 

27 

100  i 

28 

43  ' 

29 

36  1 

30 

30  ' 

31 

1 

May. 

J  line. 

July. 

Aug. 

Sept. 

Oct. 

i    Nov. 

1) 

24 

120 

14 

3 

1        0.6 

0.6 

i 

20 

64 

10 

3 

1          .6 

1 

19 

37 

5 

4 

.6 

1 

19 

37 

5 

6 

.6 

3 

13 

32 

4 

4 

.6 

30 

13 

21 

5 

4' 

1 

10 

13 

21 

6 

4 

1 

4 

13 

21 

4 

4 

1 

4 

15 

21 

37 

3 

3 

72 

17 

21 

15 

3 

2 

72 

357 

21 

7 

3 

2 

24 

1,525 

21 

7 

3 

1 

8 

1,730 

21 

8 

110 

1 

.6 

5 

243 

16 

5 

28 

2 

.6 

5 

64 

16 

4 

13 

2 

.6 

3 

36 

16 

3 

6 

2 

.6 

3 

25 

16 

4 

3 

.6 

.6 

3 

20 

16 

3 

3 

.6 

.6 

3 

20 

12 

4 

2 

.6 

.6 

1 

880 

12 

4 

2 

.6 

.6 

3 

330 

12 

2 

2 

.6 

.6 

2 

480 

12 

64 

2 

.3 

.6 

2 

120 

12 

16 

2 

.4 

.6 

2 

56 

12 

19 

2 

.5 

4 

56 

12 

9 

1 

.5 

4 

80 

12 

9 

1 

.5 

■         2> 

2,910 

12 

7 

1 

.6 

2, 

495 

8 

6 

.8 

.6 

2 

141 

8 

< 

.6 

.6 

2  \ 

SCO 

7 

3 

.6 

.6 

2 

570 

3 

.6 



I 

Note.    The  daily  discharge  was  obtained  by  indirect  method.     As  no  measurements  were  : 
prior  to  April  1  no  estimates  were  made  for  that  period. 

Estimated  monthly  discharge  of  Otter  (-nek  near  Afountain  Park,  Okla.,for  lif05. 
[Drainage  area,  126  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.  >    Mean. 


1    Total  in 
I  acre-feet. 


Run-off. 


April 

May 

June 

July 

August 

September.. 

October 

November. 
December.. 


1,900 

2.910 

120 

01 

110 

3  ' 

1   I 


139 
360 
22. 3 


.85 
9.3 
2.1 


8,271 
22.140 

1,327 
5S4 
413 


553 

129 


The  j)criod. 


Second -feet 

per  square 

mile. 

Dei 

1.10 

2.86 

-1" 
.075 

.057 

.0075  ' 

.0067 

.074 

.017 
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HORSE  CREEK  NEAR  MOUNTAIN  PARK,  OKLA. 

This  station  was  established  April  17,  1905.  It  is  located  5  miles  north  of  Mountain 
Park,  in  the  SE.  i  sec.  1,  T.  3  N.,  R.  17  \V.f  of  the  Indian  meridian. 

The  channel  is  straight  for  50  feet  above  and  200  feet  below  the  station.  The  current  is 
sluggish.  Both  banks  are  low,  covered  with  grass  and  weeds,  and  subject  to  overflow 
during  high  water.  The  bed  of  the  stream  is  composed  of  firm  earth,  covered  with  vegeta- 
tion, and  is  fairly  permanent.    There  is  but  one  channel. 

Discharge  measurements  are  made  by  wading  near  the  gage.  At  high  water  measure- 
ments are  made  by  means  of  a  boat. 

The  gage  is  a  stall  with  an  auxiliary  gage  600  feet  downstream  from  the  regular  gage,  for 
determining  the  slope  of  the  stream.  During  1905  the  gage  was  read  once  each  day  by 
John  S.  CundifT,  when  the  stream  was  flowing.  The  bench  mark  is  a  nail  driven  into  the 
elm  tree  to  which  the  gage  is  fastened;  elevation,  5.65  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  Horse  Creek  near  Mountain  Park,  Okla.,  in  1905. 


Date. 


Hydrographer. 


April  28 

May  14 

May» 

July6 

November  24. . 
(a) 


Murphy  and  Olios . 

E.  R.  Kerby 

J.  M.  Giles 

E.  R.  Kerby 

do 

J.M.Giles 


Width. 


Feet. 
3.3 
5 
16 


I 


Area  of 
section. 


Square 

1.33 
5.8 
30 


.8 


90 


Mean 
velocity. 


Feet  per 
second. 

0.54 

1.16 

.86 


Gage 
height. 


Feet. 
0.71 
1.60 
2.95 
-.40 
.60 
5.00 


Dis- 
charge. 

Second- 
feet. 

0.72 
6.7 
26.3 
0- 
.54 
207 


«  Computed  from  slope  measurement  using  Kutter's  formula. 


Daily  gage  height,  in  feet,  of  Horse  Creek  near  Mountain  Park,  Okla.  for  1905. 


D*T- 

Apr. 

May. 

June. 

July. 

Dec. 

Day, 

Apr. 

May 

0. 

.6 
S. 
3, 
3. 

.Millr, 

July     Dec. 

J 

0.5 
.5 
.5 
A 
A 
A 
A 

1.3 
1.0 

.» 

.7 
.7 

A 

.6 

.7 

07 

17 

0.4 

2 

iarT 

0,9 

1T0 

.A 

6.0 
%4 

:ui 

♦A 

♦  7 
■■ 

J... 

: 

Ifl. 

*_,h 

1 

3fl 

5., 



6. 



2L .  . 

\\ 

7                               < 

& 

2. 
1.2 

4.8 
2.7 

*. 

24..... 

'i"i TTT 

'Ji._. _._. 

97 

A. 

10, 

.6 

5,5 
CO 
1.6 

M 

1 

ll  + 

1 

1        ""' 

ft. 

1                & 

1 

13. 

2H 

1 

U. 

Ill 

1 

u. 

1ft. . 

"1 " 
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DRY  FORK  OF  OTTER  CREEK  NEAR  MOUNTAIN  PARK,  OKLA. 

This  station  was  established  April  18,  1905.  It  is  located  about  4  miles  north 
Mountain  Park,  Okla.,  in  sec.  15,  T.  3  X.,  R.  16  W.,  of  the  Indian  meridian. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  The  current  is 
The  left  bank  is  high;  the  right  is  low.  Both  are  wooded  and  subject  to  overflow 
bed  is  sand  and  gravel,  free  from  vegetation  and  slightly  shifting.    There  is  but  one  cr 

Discharge  measurements  are  made  by  wading  near  the  gage. 

The  gage  is  a  staff  with  an  auxiliary  gage  500  feet  upstream  from  the  regular  gi 
determining  the  slope.  During  1905  the  gage  was  read  once  each  day  by  A.  B.  Slay  I 
The  bench  mark  is  a  nail  driven  into  a  leaning  cottonwood  tree  near  a  pump  35  fo 
stream  from  the  gage;  elevation,  6.53  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  Dry  Fork  of  Otter  Creek  near  Mountain  Park,  Okla.,  in  1 


Date. 


April  18 

April  28 

May  14 

May20 

Juno  12 

July  13 •. 

July  15 

August  8 

November  24 . 
December  15.. 
December  29.. 


(fl) 


Hydrographer. 


E.  R.  Kerby 

Murphy  and  (J lies. 

E.  R.  Kerby 

J.  M.  Giles 

E.  R.  Kerby 

do 

J.  M.  Giles 

E.  R.  Kerby 

do 

do 

do 

J.M.Giles 

do 

do 


ws,i*k      ^rt*a  ui         juetui  Gage 

wiatn.   action     velocity,     height. 


Feet. 
8 


Area  of 


Square 
feet. 
3 
5 
14 
22 
4 

1.2 
2.2 
.5 
2.6 
1.8 
1.5 
104 
139 
268 


Mean 


Feet  per 

second. 

1.35 

1.05 

2.04 

1.06 

1.17 

.83 

.28 

1.00 

.96 

1.33 

1.20 

3.43 

3.88 

5.05 


Feet.     I 

0.80  | 

.90 

1.50 

1.40 

.70 

.40 

.45 

.40 

.80 

.60 

.50 

4.00 

5.00 

8.00 


^Computed  from  slope  measurements,  using  Kutter's  formula. 
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Daily  gage  height,  in  fed,  (rfDry  Fork  of  Otter  Creek  near  Mountain  Park,  Okla.,for  1905. 
Day. 


ill  ;  ; 

,   Apr.    .  May.      June.      July.      Aug.      Sopt.  •    Oct. 


I 


10 

11 

1 
1_.  .""* 

12 i 

13 1 

14 1  . 

15 | 

16 '.. 

17 1 

18 

19 

0.7 

» 

'    .6 

21 

j    .6 

22 

1    .5' 

23 

2.0 

24 

1    1.4 

25 

2.8 

26 

1    1.4 

27 

'   1.1 

28.... 

.9 

29 

!    .8 

30 

7 

31 !  .  . 

0.7 
.7 


.5 

.5 
2.8 
2.2 
5.5 
8.4 
1.? 
1.4 
1.0 

.9 

.9' 

.8 
2.5  ' 

2.3  I 
1.9  . 
1.2 

i.i ' 

1.2  . 
3.0  j 
5.1 
1.3 

1.2 

1.4  | 

1.3  ;. 


i.i 
i.o  ; 

1.0 

.8 
.8  I 
.7 
.  7 
.7  I 
.7 

•7i 
.8  I 

.7 

.7  i 
.7  ; 
.6  | 
.6  I 
.0 

.g! 

.6 
.0 
.0 
.6 
.6 
.5 
.5 
.5 
.5 
.5 
.5  I 


0.7 
.6 
.5 
.5 
.5 
.5 
.5 
.5 
.7 
.0 
.5 
.5 
.4 
.4 
.5 
.5 
.4 
.4 
.4 
.4 
.5 
.5 
.7 
.5 
.5 
.5 


0.4    . 

4, 

.8    . 

.5    . 

::•: 

.4    . 

.4 : 

.4 

.4 

.4  i 

.4 

.9 

.7 

.5  i 

.4 

.4 

•4! 

.4 
.4  | 
.4  j 
.3 


0.8  j 
.5 

.4 

:t\ 

•3i 

.3 

.3 

.3  ; 

.3 

.3 

.3  | 

.3 

.3 

.3 

.3 

.3 

.3 


0.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 


Nov.   !    Dec. 


0.4 
.4 

.4 
.5 


Note.— Creek  dry  August  23  to  September  7,  September  29  to  October  2,  and  October  11-22,  inclusive. 
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Station  rating  table  for  Dry  Fork  of  Otter  Creek  near  Mountain  Park,  Oldu.,from  April  10  to 

October  10,  1906. 


Gage 
height. 


i  Discharge,  jj  ^ 


Feet. 
0.30 
.40 
.50 
.GO 
.70 
.80 
.90 
1.00 
1.10 
1.20 
1.30 
1.40 


Second-feet. ! 
0.2    ij 
.4 
1.0 

2.0     I 
3.5    j| 
5.4 
7.8 

10 

13 

1G 

20 

24 


Feet. 
1.50 
1.00 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.  GO 


Discharge.  |j  „«*$ 


Second-feet) 

29  I 

36  ' 

«  ! 

53  , 

63  l 

73  I 

84  j| 

95  ) 

106  >'■ 

118 : 

130  J; 

143  ■', 


Feet. 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.00 
3.70 
3.80 


Discharge. 

Second-feet. 
157 
171 
185 
200 
215 
230 
245 
261 
277 
293 
309 
326 


I 


Gage 
height. 

Discbarge. 

Feet. 
3.90 

Second-feel. 
343 

4.00 

360 

4.20 

394 

4.40 

429 

4.60 

465 

4.80 

501 

5.00 

539 

|        5.20 

577 

5.40 

616 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  eight  discharge  meas- 
urements made  during  the  first  part  of  1905.    It  is  well  defined  bctween^gage  heights  0.4  foot  and  1.5  feet. 

Above  1.5  feet  the  rating  curve  is  based  on  computations  from  three  slope  measurements,  using  Kut- 
ter's  formula.  This  extension  should  Ihj  considered  only  roughly  approximate  .  Owing  to  shifting 
conditions  a  second  table  applies  subsequent  to  October  10. 

Station  rating  table  for  Dry  Fork  of  Otter  Creek  near  Mountain  Park,  Okla.tfrom  October  11  to 

December  31, 1905. 


hci$t.  I  Charge. 


Feet.     \Second-feet. 
0.30 
.40 


0.1 
.3 


he$°t.   'Charge. 


Feet.     .Second-feet. 

0.50  0.6 

.GO    |  1.0 


^JD.scharge. 

Feet.     \Second-feet. 

0.70  1.6 

.80    I  2.4 


Tho  above  tabic  is  applicable  only  for  open-channel  conditions.    It  is  based  on  three  discharge  meas- 
urements made  during  the  latter  part  of  1905.    It  is  well  defined. 

Estimated  monthly  discharge  of  Dry  Fork  of  Otter  Creek  near  Mountain  Park,  01da.,for  190&- 


April  19-30 . 

May 

June 

July 

August 

September. . 

October 

November . . 
December . . 


Month. 


Discharge  in  second-feet. 


Maximum.    Minimum.      Mean. 


171 

l,5a» 

13 


3.5 
7.S 
5.4 
.3 
2.4 
1.6  i 


I 


1.0 
1.0 
1.0 
.4 
.0 
.0 
.0 
.3 
.1 


?7.5 
119 
3.4 
1.1 
.82 
.41 
.11 
.66 
.42 


Tot*!^ 
acre-fe^* 


The  period . 


8,3^" 
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SALT  FORK  OF  RED  RIVER  AT  MANQUM.OKLA. 

ton  was  established  April  11,  1905.  It  is  located  at  the  highway  bridge  one-half 
af  Mangum,  Ok  la. 

nel  is  straight  for  1 ,000  feet  above  and  2,000  feet  below  the  station.  The  current 
loth  banks  are  low,  clean,  and  sandy,  but  do  not  overflow  except  under  the 
le  bed  of  the  stream  is  composed  of  sand  and  is  shifting.  There  is  but  one  chan- 
only  by  the  pile  supports  of  the  bridge. 

e  measurements  are  made  by  wading  during  low  water,  and  from  the  bridge  dur- 
iter.  The  bridge  consists  of  ten  40-foot  steel  spans  on  piles,  which  catch  drift 
i  stages.  The  initial  point  for  soundings  is  the  north  end  of  the  bridge, 
rd  chain  gage  is  fastened  to  the  downstream  railing  of  the  bridge;  length  of  chain, 
During  1905  the  gage  was  read  once  each  day  by  C.  O.  Bowles.  Bench  marks 
ished  as  follows:  (1)  An  iron  post  driven  flush  with  the  surface  on  the  west  side 
near  a  mesquite  shrub  just  south  of  the  cut  for  the  highway  and  about  200  feet 
(ft  bank  of  the  stream;  elevation,  12.46  feet.  (2)  A  paint  mark  on  the  cross- 
on  the  same  side  of  the  bridge  as  the  gage;  elevation,  14.30  feet.  Elevations 
datum  of  the  gage. 

harge  measurements  of  Salt  Fork  of  Red  River  at  Mangum,  Olcla.,  in  1906. 


Hydrographcr. 


|  E.  R.  Kerby 

Murphy  and  Kerby . 

E.  R.  Kerby 

J.M.GUcb 

1 do 

i do 

| do 

K.  R.  Kerbv 


Width. 


I 


.do 

...|  J.  M.  Giles... 
...  E.  K.  Kerby. 
I.J  J.  M.  Giles... 
E  R.  Kerby. 

.do 

.do 

.do 

J.  M.  Giles... 

.do 


Feet. 

43 
112 
138 
202 
206 
110 
415 

83 
148 
126 


I 


Area  of 
section. 


Square 
feet. 

20 
323 
133 
174 
288 

79 
2,218 

78 

88 
114 


Mean 
velocity. 


62 
63 
56 
1,276 
833 


Feet  pet 
second. 

.70 

2.30 

1.67 

t.62 

2.33 

1.32 

6.33 

1.71 

1.58 

2.10 


.60 
1.00 
1.29 
1.29 
1.10 
6.78 
5.05 


Feet. 
2.80 
3.43 
3.00 
3.18 
3.40 
2.90 
9.00 
1.90 
2.10 
2.33 
1.50 
1.30 
1.30 
2.20 
2.20 
2.50 
7.50 
6.00 


Dis- 
charge. 


Second- 
feet. 

14 

741 

222 

281 

672 

104 

14,040 

134 

139 

239 

«1 

2 

.5 

80 

81 

66 

8,590 

4,210 


(a\  Estimated. 

(*>)  Computed  from  slope  measurement  using  Kutter's  formula. 
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i)2  STREAM    MEASUREMENTS    IN    1%5,   PART    IX. 

Daily  gage  height,  in  feet,  ofttalt  Fork  of  Rid  River  at  Mangvm,  OUa.,  for  JV05. 


7.. 

8.. 

9.. 
10.. 
11.. 
12., 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30.. 
31. 


Day. 


Apr. 


May.      Juno.      July.       Aug.      Sept.       Nov.       P< 


2.8 
2.6 
2.5 
2.4 


3.5 
3.55 


3.2  | 

3.3  I 

«; 

2.9  , 


6.2 
3.3 
3.1 

2.8 
2.8 
2.6 
2.5 


2.4 
2.4 


3.2 
2.3  i 

2.2  J 

2.2 ; 

2.6  1 

2.2 

2.2  ' 

2.0 

2.0 

2.0 


1.8 
1.7 
1.6 
2.4 
2.1 


1 

2.0 

3.2  '. 



2.9  |. 



7.5  i. 

1 

3.0  '. 

2.9  '. 



XI  \. 

2.5 
2.2 
2.0 
1.8 


T 


2.5 
2.9  I 

l.j 
2.2 
2.5  J 
2.2  1 
2.2  • 
2.1 
2.0 


2.0 

2.0 

2.35 

2.1 

2.0 

2.5 

1.9 

3.0 

2.0 

1.9 

1.8 

1.7 

3.8 

2.7 

2.3 

2.1 

2.0 

1.8 

1.6 


2.3 
2.0 
2.0 
1.9 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.5 


1.9 
1.8 

1.7  j 
1.7 

1.7 
3.0  I 
2.6  I 
2.5  I 
2.4  , 
2.4  \ 
2.4' 

2.3  I 
2.2  J 
2.2 
2.2 
2.2 
2.1 
2.1 
2.4 
3.9  I 
3.0  i 

2.4  1 
2.4 
2.3 
2.2 
2.2  . 


Note.— No  flow  for  missing  gago  heights;  water  standing  in  pools. 
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'»/  discharge,  in  second-feel,  of  Salt  Fork  of  Red  River  at  Mangum,  Okla.ffor  19C5. 


Day. 


Apr.    j  May.   :  June.      July. 


18  - 
10  ! 

-,       5  i 

",       2I 

-        °l 

825  ! 
880  I 

0  I 
J  0 

0 

:     o\ 

.      4,900  I 
620 
330  I 

■'     "i 

20  ' 
10 


I 


5  I 
0  I 

0| 

°l 
0  i 

o! 

o! 

S' 

o! 

0 

0 

9 

0 

0 

0 

450 

620 

620 

110 

100 

450 

110 

8,600 

600 

725 

©70 

540 


300  | 
360  , 

0 

0 

O1 

0 
725 
315  I 
270  j 
270  ' 
420  | 
270 
270  ' 
175  I 
175  ! 
175  [ 
135  | 
135  I 
100  j 
70  ' 
50  I 
270 
220  I 
175  j 

0 

0 

o! 

0 
0 
0 


Si 

°! 
o 

°i 
o 

o! 

325 
185 
115  j 
50 

0 

0 

0 

0 

O1 

0 

0 

% 

0 

0 
325 
555 
325 
185 
325 
185 
185 
150 
115 


Aug. 

Sept. 

Oct. 

Nov. 

115 

0 

0 

0 

115 

0 

0 

0 

255 

0 

0 

0 

150 

0 

0 

5 

115 

0 

0 

10 

325 

180 

o 

5 

80 

110 

0 

2 

620 

no 

° 

2 

120 

75 

o 

2 

80 

30 

0 

475 

50 

30 

o 

240 

30 

30 

0 

200 

1,240 

30 

0 

160 

440 

10 

0 

160 

230 

10 

0 

160 

150 

1 

0 

120 

115 

0 

0 

85 

50 

0 

0 

85 

10 

0 

0 

85 

0 

0 

0 

85 

0 

0 

0 

60 

0 

0 

0 

60 

0 

0 

0 

150 

0 

0 

0 

1,250 

0 

0 

0 

475 

0 

0 

0 

160 

0 

0 

0 

150 

0 

0 

0 

110 

0 

0 

0 

80 

0 

0 

0 

80 

0 

0 

Dec. 


82 
84 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
120 
110 
80 
75 
70 
40 
30 
20 
20 
70 
160 
26C 
160 
70 
70 
70 
70 
70 
70 


—On  account  of  shifting  conditions  the  low-water  discharge  was  computed  from  several  rating 
ach  covering  a  short  period.  The  high-water  discharge  was  computed  from  one  current-meter 
slope  measurements. 

Hmated  monthly  discharge  of  Salt  Fork  of  Red  River  at  Mangum,  Okla.,for  J  005. 


Month. 


e  period. 


Discharge  in  second-feet. 
I Maximum.    Minimum.,    Mean. 


4,900 
8.600 

725 

555 
1,240 

ISO 

0 

1.250 

260 


! 


0 
0 
0 
0 
0 
0 

I' 

20  I 


382 

439       l 
165       ' 

97.6  ' 
138      I 

20.5  | 

0   i 

149 
85.5 


Total  in 
acre-ieet. 


15,150 
26,990 
9,818 
6.001 
8,485 
1,220 
0 
8,866 
5,257 


81,790 


rr  173—06- 
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STREAM    MEASUREMENTS    IN    1905,   PART    IX. 


TURKEY    CREEK    NEAR    OL.USTEE,    OKI, A. 

This  station  was  established  April  20,  1905.  It  is  located  about  200  feet  downstream 
from  William  Fullerton's  irrigation  dam,  6  miles  northwest  of  Olustee,  Okla. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.  The  current  is  swift. 
Both  banks  are  high  and  wooded,  but  subject  to  overflow  during  floods.  The  bed  of  the 
stream  is  sandy. 

Low-water  measurements  are  made  by  wading  at  the  gage.  High-water  measurements 
are  made  from  the  highway  bridge  1  mile  east  of  the  gage. 

A  staff  gage  in  three  sections  is  fastened  to  the  right  bank  and  trees  on  the  same.  An 
auxiliary  gage  is  located  245  feet  below  the  regular  gage,  for  determinations  of  slope.  Dur- 
ing 1905  the  gage  was  read  once  each  day  by  James  R.  Craig.  Bench  marks  were  estab- 
lished as  follows:  (1)  A  group  of  three  nails  driven  into  the  root  of  an  elm  tree  on  the  right 
bank,  40  feet  above  the  gage;  elevation,  11.65  feet.  (2)  A  point,  marked  with  paint 
•U.  S.  R.  S.  B.  M.  16.29,"  on  a  rock  20  feet  from  the  gage;  elevation  16.29  feet.  Eleva- 
tions refer  to  the  datum  of  the  gage. 

Discharge  measurements  of  Turkey  Creek  near  Olustee,  Okla.,  in  1905. 


Date. 


Hydrographer. 


April  20 E.K.  Kerby. 

June  5 do 

July  18 j do 

July  22 | do 

July  22    ' do 

July  30 ; do 

July  31 J.  M.  Oilas... 

July 31 K.  U.  Kerby. 

August  7 do 

August  10 do 

August  11 do 

August  11    do 

August  IS do 

August  21 do 

August  22 ' do 

September  <). do 

September  <>. do 

September  20. .'  J.  M.  (Jiles.. . 

September  20 do 

Oetober  7 do 

November  2 do 

December  0 do 

Decern  ber  30 do 

I 


Width. 


Feet. 
15 
15 
11 
10 
10 
16 
1G 
16 
11 


16 
16 


Area  of 
section. 

Square 
feet. 

9 
10 
9 

7 

7 
13.5 

6 
13.5 

8 

5.4 
11 

9 

8 
10 
10 
37 
39 


10 
14 
4.4 

4.8 


Mean     i 
velocity,  j 


Gage 
height. 


Feet  per  \ 
second.   < 

1.67  ! 
1.92  ' 
1.29  J 
1.64  ; 
1.58 

.81  i 
1.12 

.83 
1.50 

1.68  | 
.15  | 

1.21 
1.80  i 
1.12] 
1.15  ! 


1.9C 

1.14 

1.14 

2.00 

1.43 

3.13  , 

2.<¥)  | 


Feet. 
2.40 
2.70 
2.50 
2.4 


I 


2.42 
2.39  ' 
2.40 
2.40 
2.40 
2.30 
2.30 
2.50 
2.40 
2.40 
3.70 
3.70  i 
2.32  | 
2.33 
2.50  I 
2.50  I 
2.30  | 
2.30  | 
I 


Dis- 
charge. 

Second- 
fed. 

15 

20 

11 

11 

10 

11 

11 
12 
(i 
5 
II 
15 
II 
12 
71 
74 
10 
10 
21 
20 
14 
14 
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Daily  gage  height,  in  feet,  of  Turkey  Creek  near  Olustee,  Okla.,for  1905. 


Day. 


Apr.    I   May.   I  June.  I  July.   ,    Aug.   ,   Sept.       Oct.    i    Dec. 


2.2  I 

2.2, 

2.7 

6.6  i 

2.6 

2.6 

2.4 

2.3 


2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.1 
2.2 
2.2 
2.2 
2.4 
2.5 
6.2 
2.6 
2.3 
2.3 
2.3 
2.2 
2.2 
7.1 
9.1 
13.6 
2.7 
2.5 
2.5 
3.1 


2.7  j 

2.6 
12.2  ■ 
10.0 

2.9  | 

2.7 

2.7 

2.6 

2.7, 

2.6 

2.6  ; 

2.6 

S.5; 

2.6 

2.6  . 

2.6 

2.5  I 

2.5 

2.C 

2.5  I 

2.5  > 

2.5  ' 

2.5  I 


2-5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.4 
2.5 
2.5 
2.5 
2.5 
2.6 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 


2.4 
2.4 
2.5 
2.5 
2.4 
2.3 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 
2.4 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
.  2.3 
2.4 
2.3 


*.2 
2.2 
2.1 
2.1 


2.5 

2.5  i 


3.6 

4 

5.6 

2.7 

2.5 

2.4 

2.5 

2.5 

2.5 

2.4 

2.5 

2.4 

2.3 

2.2 


2.4  ! 


7l 


2.3 
2.2 
2.3 
2.3 
2.3 
2.2 
2.2 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 


2.1  I 

2.3 

i 
2.2 

3.5! 

3.4 

2.2 


2.3 
2.6 
2.3 
2.3 
2.3 
2.3 
2.3 
2.2 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
2.4 


riage  out  May  27  to  Juno  4:  cn-cic  dry  S.»pl.Mnber  21,  and  October  5  ^  and  11-21.     No  readings 
!  to  November  23.  November  26-3u.  and  December  1 4—  1  (». 

WASHITA  KIVF.Il  AT  AXADAUKO,  OK  LA. 

ation,  established  October  2."),  1902,  by  W.  («.  Russell,  is  located  at  the  highway 

le-half  mile  north  of  the  Anadarko  railroad  depc- . 

annel  both  above  and  below  the  station  is  straight  for  2(X)  feet.     The  right  bank 

id  the  left 'bank  is  low.     Both  banks  are  liable  to  overflow.     The  bed  of  the  stream 

and  constant. 

rge  measurements  are  made  from  the  bridge.     The  initial  point  for  soundings  is 

-bank  end  of  the  bridge,  downstream  side. 

dard  chain  gage  is  fastened  to  the  hand  rail  of  the  bridge;  length  of  chain,  28.17 

uring  1905  the  gage  was  read  oner  each  day  by  James  II.  Dunlap.     Bench  marks 

iblished  as  follows:  ( 1 )  A  cross  cut  on  the  northeast  corner  of  the  capstone  of  the 

he  right  bank:  elevation.  22.(X)  feet.     (2)  A  nail  in  a  large  cot  ton  wood  tree  at  the 

d  of  the  bridge,  east  of  the  road;  elevation,  24.5-1  feet.     Elevations  refer  to  the 

f  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papc 
the  United  States  Geological  Survey : 

Description:  84,  p  139;  99,  p  315;  131,  p  187. 
Discharge:  84,  p  139;  99,  p  315;  131,  p  188. 
Discharge,  .monthly,  131,  p  189. 
Gage  heights:  84,  p  140;  99,  p  316;  131,  p  188. 

Discharge  measurements  of  Washita  Hirer  at  Anadarko,  Olda. 


Date. 


Hydrographer. 


Width. 


E.  R.  Kerby. 


January  28 . 

April  2 1 do 

April  24 !  J.  M.  GileR 

April  24 i do 

April  25 . .  .\ . . . '  Murphy  and  Kerby . 

April  25  .". ' do 

May  22 '  E.  R.  Kerby 

June5 |  J.  M.  Giles i.... 

June8 |  E.  R.  Kerby 

June  21 1 do 

July  3 i do 

July  10 ' do 

July  24... J.M.Giles 

August  28 '  E.  R.  Kerby.  

August  28 | do 

September  0 do 

September 25..!  J.M.Giles 


September  26 . . ' do 

September  26 . .    E.  R.  Kerby. 

September  26 . . ' do 

October  1 do 

October  16 do 

October  24 do 

November  4 do 

November  17 do 

November  25  . .    do 

November  30 do 

November  33 do 

December  4 do 

December  6 do 

December  18... do 

December  20 do 


I_ 

i 
-I 

I 

I  Feet. 


Area  of       Mean 
section.  I  velocity. ' 


Gage 
height. 


D 
cha 


66  I 
66 
70 

70  [ 
70  , 
70  , 
70  | 
70  ; 
6^  \ 
68  '; 
70  \ 

67  ( 
67  | 


Square 
feet. 

94  i 

ml 

»: 

153  , 
219 
219  I 
322  | 
360  ! 
279  I 
183  | 
132 
157 
286  > 
138 
138  ' 

119  i 
134 

128  i 

130  1 

130  ' 

94 

«i 
92, 

92  , 

137  i 

129 

222  > 

219  ' 

185  | 

154  | 
142  i 
139 


1  Feet  per  ! 
|  second.   > 

1.47  ; 

1.34  i 
1.47  I 

1.43  ! 
1.85  ] 
1.93 
2.55  , 
2.25  | 
2.77, 
2.20 
1.54  ; 
1.45 
1.70  I 

1.63  l 

1.64  I 

1.39  ! 

1.40  I 
1.33 

1.44  | 
1.43  I 

1.43  I 
1.08  I 
1.16  ! 
1.13  ' 
1.28  | 
1.26 
1.66 
1.60 

1.44  J 

1.35  | 
1.20  j 
1.24, 


Feet. 

2.8 
3.20 
3.30 
3.30 
4.11 
4.20 
6.35 
6.50 
6.30 
4.50 
3.70 
3.50 
4.90 
3.30 
3.30 
2.90 
3.10 
3.00 
3.00 
3.00 
2.60 
2.50 
2.50 
2.50 
2.80 
2.70 
3.80 
3.70 
3.20 
3.05 
2.90 
2.85 


Sec 
U 
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Daily  gage  height,  in  feet,  of  Washita  River  at  Anadarko,  01da.,for  1905. 


•ay.            Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

2.55 

2.7 
2.8 

3.3 
3.1 
3.1 

3.2 
3.3 

... 

4.2 
4.0 

18.7 
14.8 
12.7 

3.9 
3.8 
3.7 

3.1 
4.3 
3.6 

3.0 
2.9 
2.8 

2.6 
2.6 
2.6 

2.5 
2.6 
2.5 

3.6 

2.55 

3.4 

2.55 

3.3 

2.55 

2.8 

3.0 

5.3 

3.9 

9.4 

3.7 

3.2 

2.8 

2.6 

2.5 

3.2 

2.55 

2.8 

3.0 

4.4 

3.8 

6.6 

3.5 

3.1 

2.7 

2.6 

-  2.7 

3.1 

2.55 

2.8 

3.1 

4.1 

3.6 

6.0 

3.5 

3.1 

2.8 

2.6 

3.7 

3.0 

2.55 

2.8 

3.3 

3.8 

3.5 

5.8 

3.4 

3.0 

3.0 

2.6 

3.9 

3.0 

2.55 

2.9 

3.5 

3.8 

3.4 

5.9 

3.4 

2.9 

3.2 

2.5 

3.5 

3.0 

2.55 

2.9 

3.8 

3.7 

3.3 

6.8 

3.5 

2.8 

4.7 

2.5 

3.4 

2.9 

2.5 

2.9 

4.3 

3.7 

3.4 

7.4 

3.5 

2.8 

7.7 

2.5 

3.2 

2.8 

2.5 

2,9 

3.8 

7.3 

3.6 

9.6 

3.4 

2.7 

8.4 

2.4 

3.0 

2.8 

2.5 

2.9 

3.5 

8.2 

3.8 

7.2 

3.7 

2.7 

8.6 

2.4 

3.2 

2.8 

2.5 

2.9 

3.3 

6.3 

5.2 

5.8 

3.4 

2.9 

5.9 

2.5 

3.5 

2.9 

2.5 

2.9 

3.1 

4.5 

8.2 

5.5 

3.4 

3.1 

7.1 

2.4 

3.2 

2.9 

2.5 

2.8 

3.1 

3.7 

10. 1 

5.1 

3.4 

4.2 

4.8 

2.5 

2.9 

2.9 

2.5 

2.8 
2.8 
2.8 
2.9 
2.9 
3.0 
3.2 
3.5 
3.7 
4.0 
4.2 
3.7 
3.5 

3.0 
3.5 
4.0 
4.3 
4.7 
5.1 
6.0 
5.0 
3.9 
3.6 
3.5 
3.5 
3.6 
4.6 

3.7 
3.7 
3.7 
3.4 
3.4 
3.3 
3.2 
3.2 
3.2 
4.1 
6.0 
10.8 
11.0 
6.2 

7.7 
6.2 
5.7 
4.3 
4.0 
5.8 
6.5 
6.4 
6.2 
5.4 
5.2 
12.6 
14.9 
17.0 

5.2 
5.3 
5.0 

4.8 

::; 

4.3 
4.3 
4.2 
4.1 
4.0 
4.0 
4.1 
3.9 

3.3 
3.2 
3.3 
3.4 
3.6 
3.3 
3.4 
5.2 
5  2 
4.5 
4.3 
4.1 
3.6 
3.4 

9.1 
9.4 
.  9.6 
6.4 
6.4 
6.1 
4.6 
4.1 
3.9 
3.7 
3.5 
3.4 
3.3 
3.2 

4.2 
3.9 
3*7 
3.6 
33 
3.2 
3.2 
3.4 
3.3 
3.2 
3.0 
2.9 
2.8 
2.7 

2.6 
2.5 
2.5 
2.4 
2.4 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
3.5 
2.5 
2.5 

2.9 

2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
6.6 
5.0 

2.9 

2.65 

2.9 

2.66 

2.9 

2.65 

2.8 

2.65 

2.8 

2.65 

2.8 

2.6 

2.8 

2.6 

2.8 

2.6 

2.8 

2.6 

2.8 

2.6 

2.8 

2.6 

2.8 

'    2.6 

2.8 

2.7 

2.8 

I    2.7 

5.1 

18.3 
18.8 

3.8 

3.3 

a. 

3.2 
3.1 

2.7 


2.5 
2.5 

4.2 
....... 

Oago  1 

2.8 

2.7 

2.8 

1 

i.— Ice  condition 

9  Janui 

iry  10-1 

6  and 

Febmai 

T  3-14; 

gage  h 

eights 

to  top 

of  ice. 

leights 

ited  J  une  3-4  and  Decern  oer  31. 


98 
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Daily  discharge,  in  second-feel,  of  Washita  River  near  Anadarko,  OJda.,for  1905. 

i 
Jan. 


Day. 


105 

105 
105 
105 
105 
105 
105 
105 
105 


18 , 

19 ! 

20 ' 

21 ! 

22 1 

23 ' 

1 

24 

25 | 

26 1 

27 ' 

28 

1 
29 , 

30 i 

31 ' 

1 

136 
136 
136 
136 
136 
130 
130 
130 
130 
130 
130 
130 
144 


Feb. 


144 

144 


Mar.  I  Apr. 


160 
160  I 
160 
160 

175  I 

175  J 

191 

224 

273 

308 

360 

395 

308  , 

273  I 


240 
207 
207 
191 
191 
207 
240 
273 
325 
413 
325  \ 
273  I 
240  | 
207  j 
207  I 
191  I 
273  i 
360  ' 
413  | 
486  | 
560  l 

730 ; 

542  | 

342  | 

290 

273  ! 

273 

290 

470 


229 
240 
600 
430 
378 
325 
325 
295 
2i)5 
990 


775 
440 
295 
295 
284 
284 
234 
234 
220 
202 
202 
202 
405 
780 


820 
603 


May.  '  June.  July.  ;  Aug. 


I 


455 
435  I. 

400  ,. 
380  j. 
363  j 
327  | 
310 
290  j 
271  j 
28b  | 
320  j. 
354  | 
i,13  | 
I 


832 
715 
676 
606 
870 
990 


795  I 
698  ' 
436  | 
382  | 
718  i 
853  i 
835  | 
795  j 
641  i 
603  ! 


950 
677 
620 
544 
563 
581 
525 
489 
470 
432 
390 
383 
360 
334 
310 
300 
310 
268 
250 


254  . 

227  ' 
203  ! 
218  ' 
1S4  i 
1118 
ISO 
197 
211, 

228  , 
213  I 
262  \ 
213  | 
213  ' 
213  j 
203 
186  ; 
203  ' 
220 
252  ' 
203  \ 
224  | 
544  I 
544  ! 
412  ! 
377  . 
341 

255  ' 
227  \ 
210 
196  ! 


178 
382 
262 
194 
178 
183 
167 
152 
137 
137 
120 
120 
152 
183 


Sept.  ' 

Oct. 

Nov.  : 

rx* 

177  | 

134 

|   105 

s 

162  ' 

134 

105! 

31 

148  ! 

134 

104 

2 

148  1 

134 

1   104 

:'( 

135  1 

134 

136 

2 

150  ; 

134 

300 

i« 

182, 

134 

342 

u 

213  , 

105 

273 

i< 

474, 

105 

256 

i: 

I 

105 

224 

i.( 

' 

H) 

198 

i: 

i 

90 

230 

i.' 

<m 

100 

285 

i: 

925 

85 

234, 

V 

481 

100 

190 

l 

373 

115 

190 

i 

7M0 
790  j 
790  j 
450  | 

357  I 
324| 
289  | 
258  ! 
242  I 


226| 
208  j 
208  i 
194  ! 


323  i 

288 

272  [ 

222  i 

206  ' 

206  i 

237  ' 
222 

206  ' 

181  ! 
175 

160  | 
144 

144  : 


100 
100 
85 
85 
107 
107 
107 
107 
107 
107 
106 
106 
106 
105 
105 


190 

157, 

157  ' 

157' 

142  | 

142, 

142 

13S 

138 

141  ! 

148  , 

880 

580  ' 

436 


Note.— The  daily  discharge  was  obtained  by  indirect  method, 
estimate  was  made  for  gage  heights  above  7.5  feet  owing  to  lack  of 


No  estimates  for  ice  conditions, 
measurements. 


Estimated  monthly  discharge  of  Washita  River  at  Anadarko,  Olda.tfor  1905. 


Month. 


Discharge  in  second-feet. 


Junuary  1-9,  17-31 

February  1-2,  15-28.. 

March  1-29 

April  (26  days) 

May  (23  days) 

June  (25  days) 

July 

August  (28  days) 

September  (27  days) . 

October 

November 

December 


i  Maximum  |  Minimum.  | 

,  -  -  -  -| , 


Mean. 


144  j 

395  | 

7:u»  ; 


105  I 
144  | 

191  1 
202  I 


134 
SS0  , 
333 


274 
250 
180 
120 
135 
85 
104 
15S 


124 
226 
319 
399 
503 
541 
252 
287 
268 
109 
227 
187 


Total  i. 
acre-fee 


5.! 

7  J 
18.5 
20.5 
oo  c 

26.? 
15.5 
15,9 
14,3 
6," 
13,5 
11,5 


The  period . 


179,: 


a  Discharge  beyond  limits  of  rating  table. 


RED   RIVER    DRAINAGE    BASIN. 
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OUACHITA  RIVER  NEAR  MALVERN,  ARK. 

This  station  was  established  March  3, 1903,  at  the  Rockport  Bridge,  1}  miles  northwest  of 
Mahrern,  Ark.,  and  was  discontinued  April  30,  1905.     The  gage  was  read  by  A.  M.  Baker. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  pp  313-314;  131,  p  190. 
Discharge:  99,  p  314;  131,  p  190. 
Discharge,  monthly:  131.  p  193. 
Gage  heights:  99,  pp  314-315;  131,  p  191. 
Rating  table:  131,  p  192. 

Daily  gage  height,  in  feet,  of  Ouachita  River  near  Malvern,  Ark.,  for  1906. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

Day. 

Jan. 

0.4 

3.0 
3.9 

3.8  1 
3.7 

6.4 
5.4 

i  17 

5.0 

.3 

lis 

3.5 

1.3 

3.2 

3.2 

6.1 

19 

3.8 

1.3 

2.8 

3.0  i 

12.0 

20 

3.8 

1.2 

2.6 
2.4 

2.9  1 
2.7 

7.9 
6.1 

21 

!   3.6 

1.2 

i  22 

3.2 

1.2 

2.4 

2.7 

5.2 

23 

I    3.0 

1.0 

3.0 

4.6 

4.7 

I* 

2.9 

1.3 

3.7 

12.5  1 

4.2 

25 

1    2.7 

2.0 

4.5 

15.8 

3.8 

1  26 

!    2.5 

1.9 

4.9 

11.2  1 

7.5 

1  27 

2. 1 

11.2 

5.8 

8.1  • 

7.9 

28 

2.0 

10.9 

6.0 

6.5  | 

6.3 

29 

2.4 

7.5 

5.0 

5.5  | 

6.7 

1  30 

2.5 

5.2 

4.7 

4.8  , 

8.6 

31 

!    2.7 

5.1 

4.0 

4.2  j 

8.5 

1 

Feb. 

Mar. 

3  7 

3.9 

3.5 

4.0 

4.0 

4.0 

3.7 

4.0 

3.7 

3.9 

4.2 

3.7 

5.0 

3.5 

5.6 

3.5 

5.7 

3.1 

5.4 

3.0 

4.9 

3.0 

4.2 

2.9 

4.5 

8.4 

8.9 

Apr. 


6.7 
5.6 
5.4 
6.5 
7.7 
7.4 
6.0 
5.3 
7.5 
8.3 
7.1 
6.0 
5.4 
4.6 


OUACHITA  RIVER  AT  ARKADELPIIIA,  ARK. 

This  station  was  established  August  1 ,  1905,  by  T.  U.  Taylor.  It  is  located  at  the  bridge 
of  the  St.  Louis,  Iron  Mountain  and  Southern  Railway  at  Arkadelphia,  Ark. 

The  channel  is  straight  for  500  feet  above  and  1,200  feet  below  the  station.  The  current 
is  sluggish  at  low  water.  During  floods  the  water  spreads  out  over  both  banks,  but  the  rail- 
road  embankment  on  the  west  side  forces  it  through  the  main  channel  unless  the  flood  is 
high  enough  to  flow  over  the  railroad  tracks  near  the  passenger  depot,  one-fourth  mile  west 
of  the  bridge.  On  the  east  bank  the  flood  water  flows  under  73  trestle  bents  of  12  feet  clear 
space  each.     The  highest  water  on  record  occurred  in  1882,  gage  height  27.00  feet. 

Discharge  measurements  an*  made  from  the  three-span  railway  bridge.  The  initial  points 
for  soundings  are  the  east  faces  of  the  east  abutment  and  each  pier,  each  span  being  treated 
^  a  separate  channel. 

A  standard  chain  gage  is  located  on  the  upstream  side  of  the  bridge  near  the  middle  of  the 
first  span  from  the  right  bank.  During  1 905  the  gage  was  read  once  each  day  by  J.  W.  Wilson. 
Bench  marks  were  established  as  follows:  (1)  The  top  of  the  tie  at  the  gage  box;  elevation, 
3557  feet.  .  (2)  The  bridge  seat  on  the  north  side  of  the  west  abutment;  elevation,  31.22 
wt.  (3)  A  spike  in  the  easternmost  of  three  gum  trees  about  one-eighth  mile  from  the 
bridge  directly  across  the  track  from  the  pumping  station  of  the  city  waterworks;  elevation, 
2700 feet.  (4)  United  States  Geological  Survey  bench  mark  in  the  northwest  corner  of  the 
court-house,  marked  "240.00: "  elevation,  124.57  feet.  Elevations  refer  to  the  datum  of  the 
gage.    Bench  mark  No.  4  is  240.00  feet  above  sea  level. 
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STREAM   MEASUREMENTS   IN   1906,  PART   IX. 


Daily  gage  height,  in  feet,  of  Ouachita  River  at  Arkadelphia,  Ark.,  for  1905. 


Day. 


I  Aug.  Sept.  •  Oct.    Nov.  i  Dec. 


! 


1 5-7' 

2 |  3.8 

3 !  2.8 

4 -'  2.6 

5 1  2.3 

6 |  2.2 

7 |  2.0 

8 |  1.9 

9 1  1.7 

10 '  1.6 

11 irl 

12 

13 3 

14 6 

15 2,3 

16 Ml 


2.9 
3.0 
2.8 
2.8 
2.7 
2.7 

.'.'■ 

1 1 
I 

4, 
|  g 
LI 
I  I 

S   r, 


2.9  ' 

2.9 

3.0 

3.6  , 
3.9 
4.0  . 
3.9 

3.7  ' 
3.5 
3.4 
3.3 
3.1 
3.0 
3.0 
2.9 
2.9 


4.6 


.1  il  17 


4.3  j  3.4 
4.1  i  15.1 
4.0  l  10.3 


5.1  I 

9-2  | 

6.6 
11.0  , 
11.7 

8.1  j 

8.2  j 
7.0  | 
6.8  I 
6.8  ' 


8.3 
7.2 
6.6 
6.1 

».7  j; 

5.4    ; 

5.1  I 

5.0 

4.9 

5.2 

5.4 


Day. 


i 


I 


31.... 


j  Aug. !  Sept.  Oct.    Nov.   Dee. 


2.8 

3.4  | 

2.9 

5.5 

5.2 

1.9 

3.2 

2.9 

5.2 

5.8 

1.8 

3.2  1 

3.1 

4.9 

5.1 

2.2 

3.2  1 

4.7 

4.7 

7.4 

2.2 

3.4 ; 

4.7 

4.5 

10  3 

2.1 

3.7  1 

4.5 

4.3 

MLS 

1.8 

4.0  1 

4.2 

4.2 

117 

1.5 

3.3 

4.2 

4.1 

19.4 

1.4 

3.2  1 

6.3  ! 

4.3 

8.9 

1.1 

3.1  | 

9.5, 

4-6 

7.5 

2.4 

3.0- 

8.7  • 

4.9 

6.8 

3.1 

3.0  1 

C»i 

4.8 

8.0 

3.0 

3.0  1 

5.8 

10.7 

7.7 

3.0 

3.0  1 

5.2  ! 

9.5 

7.8 

2.9 

1 

4.9 

7.2 

! 


I! 


INDEX. 


Page. 

owledgments 12 

foot,  definition  of 4 

In.,  Colo., 

*urga,tory  River  near: 

description 41-42 

discharge 42 

discharge,  monthly 44 

gage  heights 43 

rating  tahle 44 

.  Okla., 

>*lt  Fork  of  Arkansas  River  near: 

description 36-37 

discharge 37 

gage  heights 37 

darko.  Okla., 

Washita  River  near: 

description 95-96 

discharge 96 

discharge,  daily 98 

discharge,  monthly 98 

gage  heights 97 

adelphia,  Ark., 

Ouachita  River  at: 

description 99 

gage  heigh  ts 100 

:alon,  Kans., 

Cimarron  River  near: 

description 48-49 

discharge 49 

gage  heigh  ts 49 

cansaa,  district  hydrographer  for 12 

kansas  City,  Kans., 
Arkansas  River  near: 

description 34-35 

discharge 35 

discharge,  monthly 36 

gage  heights 35 

rating  tahle 36 

rkansas  River  basin : 

description 19-21 

rkansas  River  near- 
Arkansas  City,  Kans: 

description 34-35 

discharge 35 

discharge,  monthly 36 

gage  heights 35 

rating  table 36 

Canyon,  Colo.: 

description 21-22 

discharge 22 

discharge,  monthly 24 

gage  heights 23 

rating  tables 23 .  24 


Arkansas  River  near—  Page. 

Dodge,  Kana.: 

description 30 

discharge 30 

discharge,  mont»:l;' 32 

gage  heights 31 

rating  tables 31 ,  32 

Hutchinson,  Kans.: 

description 32 

discbarge 33 

discharge,  monthly 34 

gage  heights 33 

rating  table 34 

Pueblo,  Colo. : 

description 24-25 

discbarge 26 

discharge,  monthly 27 

gage  heights 26 

rating  tables 27 

Syracuse,  Kans.: 

description 28 

discbarge 28 

discharge,  monthly 30 

gage  heights 29 

rating  table 29 

Arkansas  River,  Salt  Fork,  near— 
Alva,  Okla.: 

description 36-37 

discharge 37 

gage  heights 37 

Tonkawa,  Okla.: 

description 38 

discharge 38 

gage  heights 39 

Arthur  City,  Tex., 
Red  River  at : 

description 72 

discharge 72 

gage  heights 73 

Baer,  J.  J.,  acknowledgment  to 12 

Beaver  Creek  at— 
Beaver,  Okla.: 

description C6 

discharge 66 

gage  heights 67 

J    Beeson.  Melvin.  aid  by 12 

j   Big  Cypress  Creek,  Tex.: 

I          description 72 

|   Brennan,  M.  S.,  aid  by 12 

!   Brick.  Thomas  i:.,  aid  by 12 

Cable  station,  figure  showing ~ 

Calvin,  Ind.  T.,  * 
Canadian  River  at : 

description ** 
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Daily  gage  height,  in  feel,  of  Ouachita  River  at  Arkadelphia,  Ark.,  for  1905. 


Day. 

Aug. 

5, 

3, 

2. 

2,6 

i.3 

2.2 

2.0 

1.9 

1.7 

1.6 

!:s 

L 
1.6 

2. 

Sept. 

2.P 

3+D 

2,8 

2.8 

2.7 

2.7 

2.9 

3.5 

3.5 

3.3 

4. 

4. 

4. 

3.8 

3.  t . 

Out. 
2.9 

3.6 
3.9 
4.0 
3.9 

3.5 
3.4 
3.3 
3.1 
3.0 
3.0 
2.9 
2.9 

Nov. 

1.6 
4.3 
U 
4.0 
5.1 

M 

8.3 
7.2 
6.6 
11.0 
11.7 
8.1 
8.2 

;.. 

6.8 
6.8 

Dec. 

7.1  i 
3.4  ' 

15.1  | 
10.3  | 

8.3  i 

7.2  ' 
6.6 

6.1  , 
5.7  l 
5.4 
5-1' 

5.0  : 

4.9 

5.2  j 

5.4  i 

5.3  ! 

Day. 

Aug. 

2.8 
1.9 
1.8 
2.2 
2.2 
2.1 
1.8 
1.5 
1.4 
1.1 
2.4 
3.1 
3.0 
3.0 
2.9 

Sept. 

3.4 
3.2 
3.2 
3.2 
3.4 
3.7 
4.0 
3.3 
3.2 
3.1 
3.0 
3.0 
3.0 
3.0 

Oct.    N 

1 

17 

2.9  i  ; 

2 

18 

19 

2.9 

3..... 

3.1 

4 

20 

21 

4.7  '    < 

5 

4.7  '    ■ 

6 

22 

4.5  i 

7 

23 

4.2 

8 

24 

4.2 

9 

25 

6.3 

10 

?6 

9.5  '    • 

11 

27 

8.7  '    • 

,2 

28 

C.9 

13 

29 

5.8     1( 

14 

30 

5  2  !    1 

15 

16 , 

4.9  ,.. 

INDEX, 


Page. 

io wledgments 12 

-foot,  definition  of 4 

Lf«fc,  Colo., 

r*Tirgatory  River  near: 

description 41-42 

discharge 42 

discharge,  monthly 44 

gage  heights 43 

rating  table 44 

.    Okla.. 

i«Ut  Fork  of  Arkansas  River  near: 

description 36-37 

discharge 37 

gage  heights 37 

laaxko,  Okla., 

%~Ashita  River  near: 

description 95-96 

discharge 96 

discharge,  daily 98 

discharge,  monthly 98 

gage  heights 97 

Kiel  phi  a,  Ark., 

>uachita  River  at: 

description 99 

gage  heights 100 

*lon,  Kans., 

Cimarron  River  near: 

description 48-49 

discharge 49 

gage  heights 49 

tcisat.  district  hydrographer  for 12 

HisasCity,  Kans., 

Arkansas  River  near: 

description 34-35 

discharge zr, 

discharge,  monthly :jo 

gage  heights 35 

rating  table 36 

*nsas  River  basin: 

inscription 19-21 

*naas  River  near- 
Arkansas  City,  Kans: 

description 34-.J5 

discharge 35 

discharge,  monthly 36 

gage  heights 35 

rating  table 3*3 

canyon,  Colo.: 

description 21-22 

discharge 22 

discharge,  monthly 24 

gage  heights 23 

rating  tables 23. :\ 


I  Arkansas  River  near— 
|  Dodge,  Kans.: 

I  description 

I  discharge 

|                discharge,  mont.: 
gage  heights 


Page. 

30 

30 

32 

31 

rating  tables 31,32 

Hutchinson,  Kans.: 

description 32 

discharge C3 

discharge,  monthly 34 

gage  heights 33 

rating  table 34 

Pueblo,  Colo. : 

description 24-25 

discharge 26 

discharge,  monthly 27 

gage  heights 26 

rating  tables 27 

Syracuse,  Kans.: 

description 28 

discharge 28 

discharge,  monthly 30 

gage  heights 29 

rating  table 29 

Arkansas  River,  Salt  Fork,  near— 
Alva,  Okla.: 

description 36-37 

discharge 37 

gage  heights 37 

Tonkawa,  Okla.: 

description 38 

discharge 38 

gage  heights 39 

Arthur  City,  Tex., 
Red  River  at : 

description 72 

discharge 72 

gage  heigh t  s 73 

Baer,  J.  J.,  acknowledgment  to 12 

Beaver  Creek  at— 
Beaver,  Okla.: 

description C6 

dischurge 66 

gage  heights 67 

Beeson,  Melvin.  ai  \  by 12 

Big  Cypress  Creek.  Tex.: 

description 72 

Brennan,  M.  S.,  aid  by 12 

Brick,  Thomas  F...  aid  by 12 

Cable  station,  figure  showing 7 

Calvin,  Ind.  T.,  _ 
Canadian  River  at: 

description 58  i 
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Calvin,  Ind.  T.— Continued.  rage. 

Canadian  River  at: 

discharge 58 

discharge,  monthly 60 

gage  heights 59 

rating  table 59 

Canadian  River  basin: 

description 58 

Canadian  River  at— 

Calvin,  Ind.  T.: 

description 58 

discharge 58 

discharge,  monthly 60 

gage  heights 59 

rating  table 59 

Logan,  N.  Mex.: 

description 60 

discharge 60 

gage  heights 60 

Canadian  River,  North  Fork,  near- 
El  Reno,  Okla.: 

description 69 

discharge 69 

discharge,  monthly 71 

gage  heights 70 

rating  table 71 

Woodward,  Okla.: 

description 67 

discharge 68 

gage  heights 68 

Canyon,  Colo., 

Arkansas  River  near: 

description 21-22 

discharge 22 

discharge,  monthly 24 

gage  heights 23 

rating  tables 23, 24 

Catoosa,  Ind.  T., 

Verdigris  River  near: 

description 52-53 

discharge 53 

gage  heights 53 

Cimarron  River  basin: 

description 44-45 

Cimarron  River  near— 

Arkalon,  Kans.: 

description 4H-49 

discha  rge 49 

gage  heights 49 

Garrett.  Okla. 

description 40 

discharge 47 

discharge,  monthly 4s 

gage  heights 47 

rat.ng  Uilile 4S 

Kenton.  Okla.: 

description 45 

discha  rge 45 

gage  heights 46 

Waynoka,  Okla.: 

description 50 

discharge 50 

gage  heights 51 

Computation,  methods  of 10-11 

•     rules  for — 

Court ois  Creek  at— 

Scotia.  Mo.: 

description 18 


j  Courtois  Creek  at—  Pa#. 

J  Scotia,  Mo.— Continued. 

j  discharge 19 

1  gage  heights W 

I  Current  meters,  classes  of s 

i         methods  of  using MO 

|  Dodge.  Kans., 

Arkansas  River  near: 

description 30 

discharge » 

discharge,  monthly -fi 

gage  heights 31 

rating  tables 31.S 

Drainage  basins,  list  of 2-3 

Elk  Creek  near— 
Hobart,  Okla.: 

description K 

discharge R 

gage  heights S 

Elm  Fork  of  Red  River: 

description ' 

near  Mangum.  Okla.: 

descri  ption ' 

discbarge ' 

discharge,  daily * 

discharge,  monthly > 

gage  heights i 

El  Reno.  Okla.. 

North  Fork  of  Canadian  River  near: 

description ' 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Equivalents,  table  of 

Eureka,  Mo., 

Meramec  River  near; 

description 14 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Fall  River  at  — 

Fall  River.  Kans.: 

description 

discharge , . . 

gage  heights .• 

Floats,  use  of,  in  measuring  discharge 

Fort  Gibson.  Ind.  T., 
Neosho  River  at: 

description i.-C 

di:  charge 

gage  heights 

Gaging  stations,  equipment  of 

Garrett,  okla.. 

Cimarron  River  near: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Giles,  J.  M..  field  covered  by 

Graham.  II.  G..  aid  by 

Granite,  Okla.. 

North  Fork  of  Red  River  near: 

description 

discha  rge 

gage  heights 


INDEX. 
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ina,  F.  W.,  field  covered  by 12 

drick,  Okla., 

North  Fork  of  Red  River  near: 

description 76 

discharge 77 

discharge,  daily 78 

discharge,  monthly 78 

gage  heights 78 

derlider,  M.  C,  field  covered  by 12 

)art,  Okla., 

Elk  Creek  near: 

description 82 

discharge 82 

gage  heights 83 

rse  Creek  near- 
Mountain  Park.  Okla.: 

description 87 

discharge 87 

gage  heights 87 

tchinson,  Kans., 

Arkansas  River  at: 

description 32 

discharge 33 

discharge,  monthly 34 

gage  heights 33 

rating  tabic 34 

drographers,  list  of 12 

drographic  surveys,  annual  appropria- 
tions for 1 

organization  and  scope  of 1-3 

-covered  streams,  method  of  measuring 

ow  of 10 

lependence,  Kans., 

Verdigris  River  near: 

description 52 

discharge 52 

nton.  Okla., 

Cimarron  River  near: 

description 45 

discharge 45 

gage  heights 46 

Cueva,  N.  Mex., 

Mora  River  at: 

description (HMJ1 

discharge 61 

discharge,  monthly 63 

gage  heights 62 

rating  table 62 

gan.  N.  Mex., 

Canadian  River  near: 

description 60 

discharge 60 

gage  heights 60 

t* te  Creek  near: 

description 64-65 

discharge 65 

gage  heights «>5 

s  Alamos,  N.  Mex., 

Sapello  River  at: 

description 63 

discharge 63 

gage  heights 64 

Ivrrn,  Ark., 
Ouachita  Rivr r  near: 

description 90 

gage  heights 99 


Man  gum.  Okla.,  Page. 

Elm  Fork  of  Red  River  near: 

description 79 

discharge 79 

dis?harg?,  daily SI 

discharge,  monthly 81 

gage  heights 80 

Salt  Fork  of  Red  River  near: 

description 91 

discharge 91 

discharge,  daily 93 

discharge,  monthly 93 

gage  heights 92 

Meeker,  F.  L.,  aid  by 12 

Meeker,  R.  I.,  work  in  charge  of 12 

Meramec,  Mo., 

Meramec  Riverand  Meramec  8p  ring  near: 
See  entries  below. 

Meramec  River  basin: 

description 12 

drainage  areas '. 12 

Meramec  River  near— 
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By  T.  U.  Taylor  and  John  C.  Hoyt. 


INTRODUCTION. 
ORGANIZATION  AND  SCOPE  OF  WORK. 

The  hydrographic  work  of  the  United  States  Geological  Sur\ey  includes  the  col- 
lection of  facte  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water 
from  the  time  it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great 
navigable  rivers.  These  investigations  became  a  distinct  feature  of  the  work  of  the 
Survey  in  the  fall  of  1888,  when  an  instruction  camp  was  established  at  Embudo, 
N.  Mex.  The  first  specific  appropriation  for  gaging  streams  was  made  by  the  act  of 
August  18,  1894,  which  contained  an  item  of  $12,500  "for  gauging  the  streams  and 
determining  the  water  supply  of  the  United  States,  including  the  investigation  of 
underground  currents  and  artesian  wells  in  the  arid  and  semiarid  sections."  (28 
Stat.  L.,  p.  398.) 

Since  that  time  the  appropriations  have  l>een  gradually  increased,  as  shown  by 
hke  following  table: 

Annual  appropriations  for  hydrographic  surreys  for  the  fiscal  years  ending  June  30, 

1895  to  1906. 

*$&> 812,500  I  1901 $100,000 

*\>6 20,000  1902 100,000 

*97 50,000  '  1903 200,000 

*«.# 50,000  |  1904 200,000 

*<W 50,000  1905 200,000 

<■*» 50, 000  |  190G 200. 000 

As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended, 
ind  at  the  same  time  it  has  been  more  thoroughly  systemized  by  the  adoption  of 
standard  methods  and  by  grouping  the  States  into  districts,  in  each  of  which  a  dis- 
trict hydrographer  and  a  corps  of  assistants  carry  on  a  comprehensive  study  of  the 
hydrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to 
the  flow  of  the  surface  waters  and  the  study  of  the  conditions  affecting  this  flow. 
Information  is  also  collected  concerning  river  profiles,  duration  and  magnitude  of 
floods,  water  power,  etc.,  which  may  be  of  use  in  hydrographic  studies.  This  work 
includes  the  study  of  the  hydrography  of  every  important  river  basin  in  the  United 
States,  and  is  of  direct  value  in  the  commercial  and  agricultural  development  of  the 
country. 

In  order  to  collect  the  material   from  which  estimates  of  daily  flow  are  made, 
gaging  stations  are  established.     The  selection  of  a  site  for  a  gaging  station  and  the 
length  of  time  it  is  maintained  depend  largely  on  the  physical  features  and  the  needSj 
of  each  locality.     If  the  water  is  to  be  used  for  power,  special  effort  is  made  to  obtain 
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DRAINAGE    BASINS. 

EASTERN  GCLF  OF  MEXICO  DRAINAGE  BA8IN8. 

Pearl. 

Minor  eastern  Gulf  of  Mexico. 

EASTERN  MISSISSIPPI   RIVER  DRAINAGE  BASINS. 

Mississippi.  Upper  eastern  Mississippi. 

ST.  LAWRENCE  RIVER  DRAINAGE  BASIN8. 

Niagara  River, 
i.  Lake  Ontario. 

Lake  Champlain  (Richelieu  River). 
Minor  St.  Lawrence. 

WESTERN  MISSISSIPPI   RIVER   DRAINAGE  BASINS. 

Mississippi.  Lower  western  Mississippi. 

Arkansas. 
Red. 

WESTERN  GULF  OF  MEXICO  DRAINAGE  BA8IN8. 

Guadalupe. 
San  Antonio. 
Nueces. 
Rio  Grande, 
exas).  Minor  western  Gulf  of  Mexico. 

COLORADO  RIVER  DRAINAGE  BASIN. 
THE  GREAT  BASIN. 

tains.  Sierra  Nevada. 

Minor  streams  in  Great  Basin. 

PACIFIC  COAST  DRAINAGE  BA8INS. 

\c.  Columbia. 

Bay.  Piiget  Sound, 

ic. 

HUDSON  BAY   DRAINAGE   BASINS. 


DEFINITIONS. 

tie  of  water  flowing  in  a  stream — "the  run-off"  or  "discharge" — is 
various  terms,  each  of  which  has  become  associated  with  a  certain  class  of 
?e  terms  may  be  divided  into  two  groups:  (1)  Those  which  represents 
,  as  second-feet,  gallons  per  minute,  miner's  inch,  and  run-off  in  second- 
are mile;  and  (2)  those  which  represent  the  actual  quantity  of  water,  as 
;pth  in  inches  and  acre-feet.  They  may  l)e  defined  as  follows: 
oot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  dis- 
iter  flowing  in  a  stream  1  foot  wide  and  1  foot  deep,  at  a  rate  of  1  foot 
It  is  generally  used   as  a  fundamental  unit   from  which  others  are 

per  minute"  is  generally  used  in  connection  with  pumping  and  city 

er's  inch"  is  the  rate  of  discharge  of  water  passing  through  an  orifice  1 
under  a  head  which  varies  locally.  It  has  been  commonly  used  by 
irrigators  throughout  the  West,  and  is  defined  by  statute  in  each  State 
is  used. 

eet  per  square  mile"  is  applied  to  the  average  number  of  cubic  feet  of 
ig  per  second  from  each  square  mile  of  area  drained,  on  the  assumption 
-off  is  distributed  uniformly  both  as  regards  time  and  area, 
in  inches"  is  the  depth  to  which  the  drainage  area  would  be  covered  if 
r  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  dlB-j 
the  surface.  It  is  used  for  comparing  run-off  with  rainfall,  which 
•eased  in  depth  in  inches. 


< 


4  STREAM   MEASUREMENTS   IN   1905,  PART   X. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to 
cover  an  acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with 
storage  for  irrigation  work.  There  is  a  convenient  relation  between  the  second-foot 
and  the  acre-foot.  One  second-foot  flowing  for  twenty-four  hours  will  deliver  86,400 
cubic  feet  or  approximately  2  acre-feet. 

EXPLANATION  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  date: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  on  all  the 
facts  obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and 
equipment  as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give 
as  far  as  possible,  a  complete  history  of  all  the  changes  since  the  establishment  of  th 
station  that  would  l)e  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measuremeril 
made  during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gag 
height,  the  area  of  cross  section,  the  mean  velocity,  and  the  discharge  in  second-fee 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  tb 
river  as  found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  heigl" 
given  in  the  table  represents  the  elevation  of  the  surface  of  the  water  above  the  zer 
of  the  gage.     At  most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  th 
river  as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge  the  column  headed  "  Maximum' 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was  highest;  this  is  th« 
flow  as  given  in  the  rating  table  for  that  mean  gage  height.  As  the  gage  height  i 
the  mean  for  the  day  there  might  have  been  short  periods  when  the  water  was  highe 
and  the  corresponding  discharge  larger  than  given  in  this  column.  Likewise  inth 
column  of  *4  Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  wT  hen  th 
mean  ga^re  height  was  lowest.  The  column  headed  "  Mean"  is  the  average  flow  fr 
each  second  during  the  month.  On  this  are  based  the  computations  for  the  thfl 
remaining  columns,  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  speci 
rules  have  been  used: 

Fundamt  nUil  ruh.it/or  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  fa  imperati 

2.  All  items  of  computation  should  be  expressed  by  at  least  two  and  not  more  than  four  signifies 
figures. 

3.  Any  measurement  in  n  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  per  cent 
error  is  five  times  the  average  per  cent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  1 
last  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without  changing  the  prec< 
ing  figure.     Example:  1,827.4  becomes  1,827. 

(bj  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and  increase  the  prec< 
ing  figure  by  1.    Example:  1,827.0  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  even  figure,  drop  I 
5.     Example.  1.828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd  figure,  drop  t 
f>  and  increase  the  preceding  figure  by  1.    Example:  1,827.5  becomes  1.828. 

&p(cial  rules /or  computation. 

1.  Rating  tables  are  to  be  constructed  as  close  as  the  data  upon  which  they  are  based  will  warra 
No  decimals  are  to  be  used  when  the  discharge  is  over  50  second-feet. 
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2.  Daily  discharges  shall  be  applied  directly  to  the  gage  height*  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100 
pecond-feet.  Between  100  and  10,000  second-feet,  the  last  figure  in  the  monthly  mean  shall  be  a  sig- 
nificant figure.    This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall  be  carried  out 
to  attend  three  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is 
preceded  by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant  figures. 
Example:  1.25;  .125;  .012;  .0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  in 
three  significant  figures  and  at  least  two  decimal  places. 

CONVENIENT  EQUIVALENTS. 

1  second-foot  equals  50  California  miner's  inches. 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per  minute;  equals 
646,272  gallons  for  one  day. 

1  second-foot  equals  6.23  British  imperial  gallons  per  second, 
i       1  second-foot  for  one  year  covers  one  square  mile  1.131  feet  deep,  13.672  inches  deep. 

1  second-foot  for  one  year  eqnals  0.000214  cubic  mile;  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  falling  10  feet  equals  1.136  horsepower. 

100 California  miner's  inches  equal  15  United  States  gallons  per  second. 

100 California  miner's  inches  equal  77  Colorado  miner's  inches. 

100  California  miner's  inches  for  one  day  equal  4  acre-feet. 

100  Colorado  miner's  inches  equal  2.60  second-feet. 

100 Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 

100 Colorado  miner's  inches  equal  130  California  miner's  inches. 

100  Colorado  miner's  inches  for  one  day  equal  5.2  acre- feet. 

100  United  States  gallons  per  minute  equal  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equal  0.44  acre-foot. 

1,000,000  United  States  gallons  per  day  equal  1.55  second-feet. 

1,000,000  United  States  gallons  equal  3.07  acre  feet. 

1,000,000  cubic  feet  equal  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
[       1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

linch  equals  2.54  centimeters. 

1  foot  equals  0.3048  meter. 
I        *  yard  equals  0.9144  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  1,760  yards;  equals  5.280  feet;  equals  63,360  inches. 

1  square  yard  equals  0.836  square  meter. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43.560  square  feet;  equals  4,8-10  square  yards. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  259  hectares. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  equals  7.48  gallons;  equals  0.S01  bushel. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  yard  equals  0.7646  cubic  meter. 

1  cubic  mile  equals  147.198,000.000  cubic;  feet. 

1  cubic  mile  equals  4,667  second-feet  for  one  year. 

1  gallon  equals  3.7854  liters. 

1  gallon  equals  8.36  pounds  of  water. 

1  gallon  equals  231  cubic  inches  (liquid  measure). 

1  pound  equals  0.4536  kilogram. 

1  avoirdupois  pound  equals  7,000  grains. 

1  troy  pound  equals  5,760  grams. 

1  meter  equals  39.37  inches.     Log.  l.r>951054. 

1  meter  equals  3.280833  feet.    Log.  0.5159842. 

1  meter  equals  1.093611  yards.    L<  ig,  0.03S8629. 

1  kilometer  equals  3,281  feet;  equals  five-eights  mile,  nearly. 

1  square  meter  equals  10.761  square  feet,  equals  1.196  square  yards. 

1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35.311  cubic  feel;  equals  l.ms  cubic  yards. 

1  liter  equals  1.0567  quarts. 


"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  r 
cover  an  acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  conne 
storage  for  irrigation  work.  There  is  a  convenient  relation  between  the  * 
and  the  acre-foot.  One  second-font  flowing  for  twenty-four  hoars  will  del 
cubic  feet  or  approximately  2  acre-feet. 

EXPLANATION  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  follow 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  (iage-height  table. 

4.  Rating  bible. 

6.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  base< 
facts  obtained  U)  date. 

The  descriptions  of  stations  give  such  general  information  about  the  1 
equipment  as  would  enable  the  reader  to  find  and  use  the  station.  The; 
as  far  as  possible,  a  complete  history  of  all  the  changes  since  the  establish i 
station  that  would  i>e  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  me 
made  during  the  year,  including  the  date,  the  name  of  the  hydrography 
height,  the  ana  of  cross  section,  the  mean  velocity,  and  the  discharge  in  s 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  sur 
river  as  found  from  the  mean  of  the  gage  readings  taken  each  day.  The  j 
given  in  the  table  represent*  the  elevation  of  the  surface  of  the  water  abo 
of  the  gage.     At  most  stations  the  gage  is  read  in  the  morning  and  in  the 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  s 
river  as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge  the  column  headed  "  > 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was  highest; 
flow  as  given  in  the  rating  table  for  that  mean  gage  height.  As  the  gag 
the  mean  for  the  day  there  might  have  been  short  jK^riods  when  the  water 
and  the  corresponding  discharge  larger  than  given  in  this  column.  Like 
column  of  "Minimum"  the  quantity  given  is  the  mean  flow  for  the  da, 
mean  gage  height  was  lowest.  The  column  headed  "  Mean"  is  the  avert 
each  second  during  the  month.  On  this  are  based  the  computations  fc 
remaining  columns,  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general 
rules  have  been  used: 

Fmul'immtn!  ru!'.*f<>r  rowjmfntion. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money! 

2.  All  items  of  computation  should  be  expressed  hy  at  hast  two  and  not  more  than  fo 
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.  Daily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100 

ond-feet.    Between  100  and  10,000  second-feet,  the  last  figure  in  the  monthly  mean  shall  be  a  sig- 

icant .figure.    This  also  applies  to  the  yearly  mean. 

I.  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall  be  carried  out 

at  least  three  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is 

eceded  by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant  figures. 

cample:  1.25;  .125;  .012;  .0012.    The  yearly  means  for  these  quantities  are  always  to  be  expressed  in 

iree  significant  figures  and  at  least  two  decimal  places. 

CONVENIENT  EQUIVALENTS. 

1  second-foot  equals  50  California  miner's  inches. 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per  minute;  equals 
'46,272  pal  Ions  for  one  day. 

1  second-foot  equals  6.23  British  imperial  gallons  per  second. 

1  second- foot  for  one  year  covers  one  square  mile  1.131  feet  deep,  13.572  inches  deep. 
1  second-foot  for  one  year  equals  0.000214  cubic  mile;  equals  31,536,000  cubic  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  falling  10  feet  equals  1.136  horsepower. 
100 California  miner's  inches  equal  15  United  States  gallons  per  second. 
100 California  miner's  inches  equal  77  Colorado  miner's  inches. 
100 California  miner's  inches  for  one  day  equal  4  acre-feet. 
100 Colorado  miner's  inches  equal  2.60  second-feet. 
100 Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 
100 Colorado  miner's  inches  equal  130  California  miner's  inches. 
100  Colorado  miner's  inches  for  one  day  equal  5.2  acre-feet. 
100  United  States  gallons  per  minute  equal  0.223  second-foot. 
100  United  States  gallons  per  minute  for  one  day  equal  0.44  acre-foot 
1,000,000  United  States  gallons  per  day  equal  1.55  second-feet. 
1,000,000  United  States  gallons  equal  3.07  acre  feet. 
1,000,000  cnbic  feet  equal  22.95  acre-feet. 
1  acre-foot  equals  325,850  gallons. 
1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 
1  inch  equals  2.54  centimeters. 
1  foot  equals  0.3048  meter. 
1  yard  equals  0.9144  meter. 
1  mile  equals  1.60935  kilometers. 

1  mile  equals  1,760  yards;  equals  5,280  feet;  equals  63,360  inches. 
1  square  yard  equals  0.836  square  meter. 
1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet;  equals  4,810  square  yards. 
1  acre  equals  209  feet  square,  nearly. 
*  square  mile  equals  259  hectares. 
1  square  mile  equals  2.59  square  kilometers. 
1  cubic  foot  equals  0.0283  cubic  meter. 
1  cubic  foot  equals  7.48  gallons;  equals  0.801  bushel. 
1  cubic  foot  of  water  weighs  62.5  pounds. 
1  cubic  yard  equals  0.7616  cubic  meter. 
1  cubic  mile  equals  147.198,000.000  cubic  feet. 
1  cubic  mile  equals  4,667  second-feet  for  one  year. 
1  gallon  equals  3.7854  liters. 
1  gallon  equals  8.36  pounds  of  water. 
1  gallon  equals  231  cubic  inches  (liquid  measure). 
1  Pound  equals  0.4536  kilogram. 
1  avoirdupois  pound  equals  7,000  grains. 
1  troy  pound  equals  5,760  grams. 
1  meter  equals  39.37  inches.    Log.  1 .5951654. 
1  meter  equals  3.280833  feet.    Log.  0.51 59842. 
1  meter  equals  1 .09361 1  yards.    Log,  0. 0388629. 
1  kilometer  equals  3,281  feet;  equals  live-rights  mile,  nearly. 
1  square  meter  equals  10.764  square  feet,  equals  1.1%  square  yards. 
1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35.31 4  cubic  feet;  equals  1.308  cubic  yards. 
1  liter  equals  1.0567  quarts. 
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1  gram  equals  15.43  grains. 

1  kilogram  equals  2.20-I6  pounds. 

1  tonnenn  equals  2,204.6  pounds. 

1  foot  per  second  equals  1.097  kilometers  per  hour.  ' 

1  ft>ot  [K»r  second  equals  0.68  mile  per  hour.  ' 

1  cubic  meter  per  minute  equals  0.5886  second-foot.  I 

1  atmospli  -re  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  1  kilogram  jm, 

square  centimeter. 

Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 

1  horseiM)\ver  equals  550  foot-pounds  per  second. 

1  horseiKiwer  equals  76  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.8  feet. 

1J  horsepowers  equal  at>out  1  kilowatt. 

m       ,     ,                               ,  , ,     Sec.-ft.  x  fall  in  feet     *     ,_  ,_    .       mM^_  \ 

To  calculate  waterpower  quickly: ^ =  net  horsepower  on  water  wheel,  realttm; 

80  per  cent  of  the  theoretical  power. 

Quick  formula  for  computing  discharge  over  weirs:  Cubic  feet  per  minute  equals  0.4025/  }  *»■  f- 

length  of  weir  in  inches;  A -head  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 

To  change  miles  to  inches  on  map: 

Scale  1: 125000, 1  mile  =0.50688  inch. 

Scale  1 :  IXXX  0.    1  mile  =0.70100  inch. 

Scale  1:62500,    1  mile- 1.01376  inches. 

Scale  1:45000,    1  mile  =1.40800  inches. 

FIELD  METHODS  OF  MEASURING  STREAM   FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication 
are  given  in  detail  in  Water-Supply  Papers  No.  94  ( Hydrographic  Manual,  U.S. 
(ieol.  Survey)  and  No.  U5  (Accuracy  of  Stream  Measurements).  In  order  that  thaw 
who  une  this  report  may  readily  become  acquainted  with  the  general  methodr 
employed,  the  following  brief  description  is  given: 

Streams  may  l>e  divided,  with  respect  to  their  physical  conditions,  into  three 
classes — (U  those  with  permanent  beds;  (2)  those  with  beds  which  change  onh/ 
during  extreme  low  or  high  water;  (3)  those  with  constantly  shifting  beds.  Ii 
estimating  the  daily  flow,  special  methods  are  necessary  for  each  class.  The  dataa 
which  these  estimates  are  based  and  the  methods  of  collecting  them  are,  however, 
in  general,  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  etream*- 
( 1 )  by  measurements  of  slor>e  and  cross  section  and  the  use  of  Chezy's  and  Kutter*! 
formulas;  (2)  by  means  of  a  weir;  (tt)  by  measurements  of  the  velocity  of  the  cur- 
rent and  the  area  <»f  the  cross  section.  The  method  chosen  for  any  case  depends  on 
the  local  physical  conditions,  the  degree  of  accuracy  desired,  the  funds  available, and 
the  length  of  time  that,  the  record  is  to  be  continued. 

Stopr  mcthotl.—  Much  information  has  been  collected  relative  to  the  coefficients  to 
be  used  in  the  Chezy  formula,  v=<\/R  *.  This  has  been  utilized  by  K utter,  both  in 
developing  his  formula  for  r  and  in  determining  the  values  of  the  coefficient  n  which 
apj>ears  therein.  The  results  obtained  by  the  slope  method  are,  in  general,  only 
roughly  approximate,  owing  to  the  difficulty  in  obtaining  accurate  data  and  the 
uncertainty  of  the  value  for  ;<  to  be  used  in  Kutter's  formula.  The  most  common 
use  of  this  method  is  in  estimating  the  flood  discharge  of  a  stream  when  the  only 
data  available  are  the  cross  section,  the  slope  as  shown  by  marks  along  the  bank, 
and  a  knowledge  of  the  general  conditions. 

]\'*ir  mvtlmtl. — When  funds  are  available  and  the  conditions  are  such  that  sharp- 
crested  weirs  can  be  erected,  these  offer  the  best  facilities  for  determining  flow.  If 
dams  are  suitably  situated  and  constructed,  they  may  be  utilize^jpr  obtaining  reU- 
able  estimates  of  flow.  The  conditions  necessary  to  ins! 
divided  into  two  classes — (1)  those  relating  to  the  physic; 
itself,  and  (2)  those  relating  to  the  diversion  and  use 
the  dam. 
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Che  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that 
dtwater  will  not  interfere  with  free  fall  over  it;  (b)  absence  of  leaks  of  appreciable 
gnitude;  (c)  topography  or  abutments  which  confine  the  flow  over  the  dam  at 
^h  stages;  (d)  level  crests,  which  are  kept  free  from  obstructions  caused  by  floating 
8  or  ice;  (e )  crests  of  a  type  for  which  the  coefficients  to  be  used  in  Q=c  b  tfy  or 
ne  similar  standard  weir  formula,  are  known  (see  Water-Supply  Paper  No.  150); 
>  either  no  flash  boards  or  exceptional  care  in  reducing  leaking  through  them  and 
recording  their  condition. 

^ferably  there  should  be  no  diversion  of  water  through  or  around  the  dam. 
nerally,  however,  the  dam  is  built  for  purposes  of  power  or  navigation,  and  part 
all  of  the  water  flowing  past  it  is  diverted  for  such  uses.  This  water  is  measured 
1  added  to  that  passing  over  the  dam.  To  insure  accuracy  in  such  estimates  the 
ount  of  water  diverted  should  be  reasonably  constant.  Furthermore,  it  should 
bo  diverted  that  it  can  be  measured,  either  by  a  weir,  a  current  meter,  or  a  simple 
tern  of  water  wheels  which  are  of  standard  make,  or  which  have  been  rated  as 
ters  under  working  conditions  and  so  installed  that  the  gate  openings,  the  heads 
der  which  they  work,  and  their  angular  velocities  may  be  accurately  observed, 
rhe  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that 
i  estimates  of  flow  will  not  involve,  for  a  critical  stage  of  considerable  duration, 
e  use  of  a  head,  on  a  broad-crested  dam,  of  less  than  6  inches.  Moreover,  when 
.  other  conditions  are  good,  the  cooperation  of  the  owners  or  operators  of  the  plant 
still  essential  if  reliable  results  are  to  be  obtained. 


'  Fig.  1. — Cable  station,  showing  section  of  river,  car,  gage,  etc. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  ree- 
»rd  through  the  periods  of  ice  and  floods  and  the  disadvantages  of  uncertainty  of 
oeflicient  to  be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and 
Be  of  the  water. 

Vdocity  method. — The  determination  of  the  quantity  of  water  flowing  past  a  certain 
ection  of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quan- 
ityia  the  product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section. 
lie  mean  velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed, 
od  the  channel  conditions  at,  above,  and  below  the  gaging  section.  The  area 
lepends  on  the  contour  of  the  bed  ami -the  fluctuations  of  the  surface.  The  two 
principal  ways  of  measuring  the  velocity  of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determin- 
ing discharge  by  velocity  measurements  in  order  that  the  data  may  have  the  required 
degree  of  accuracy.  Their  essential  requirements  are  practically  the  same  whether 
the  velocity  is  determined  by  meters  or  floats.  They  are  located,  as  far  as  possible, 
▼here  the  channel  is  straight  ln>th  above  and  below  the  gaging  section;  where  there 
moo  cross  currents,  backwater,  or  boils;  where  the  bed  of  the  stream  is  reasonably 
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free  from  large  projections  of  a  i>ermanent  character,  and  where  the  tanks  are  high 
and  subject  to  overflow  only  at  flood  stages.  The  station  must  be  so  far  remowd 
from  the  effects  of  tributary  streams  and  dams  or  other  artificial  obstructions  thtf 
the  gage  height  shall  be  an  index  of  the  discharge. 

Certain  permanent  or  semipermanent  structures,  usually  referred  to  as  "equip- 
ment," are  generally  {lertinent  to  a  gaging  station.  These  are  a  gage  for  determining 
the  fluctuations  of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gigft 
is  referred,  permanent  marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of 
measurement,  and,  where  the  current  is  swift,  some  appliance  (generally  a  secondar/ 
cable)  to  hold  the  meter  in  position  in  the  water.  As  a  rule,  the  stations  are  located 
at  bridges  if  the  channel  conditions  are  satisfactory,  as  from  them  the  observation 
can  more  readily  be  made  and  the  cost  of  the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats, 
corked  bottle  with  a  flag  in  the  top  and  weighted  at  the  tx>ttom  makes  one  of  themoi 
satisfactory  surface  floats,  as  it  is  affected  but  little  by  wind.  In  case  of  flood  ma 
urements,  good  results  can  l>e  obtained  by  observing  the  velocity  of  floating  cakes 
ice  or  debris.  In  case  of  all  surface  float  measurements,  coefficients  must  be  oa 
to  reduce  the  observed  velocity  to  the  mean  velocity.  The  subsurface  and  tube 
rod  floats  are  intended  to  give  directly  the  mean  velocity  in  the  vertical.  Tubes  pH 
excellent  results  when  the  channel  conditions  are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  ol>servation  is  made  of  the  time  taken  by  theflort 
to  j>ass  over  the  "run,"  a  selected  stretch  of  river  from  50  to  200  feet  long, 
each  discharge  measurement  a  large  number  of  velocity  determinations  are  madei^ 
different  points  across  the  stream,  and  from  these  observations  the  mean  velocity 
for  the  whole  section  is  determined.  This  may  be  done  by  plotting  the  mean  poa- 
tions  of  the  floats  as  indicated  by  the  distances  from  the  bank  as  ordi nates  and  the 
corresponding  times  as  abscissas.  A  curve  through  these  points  shows  the  mew 
time  of  run  at  any  point  across  the  stream,  and  the  mean  time  for  the  whole  stream 
is  obtained  by  dividing  the  area  bounded  by  this  curve  and  its  axis  by  the  width. 
The  length  of  the  run  divided  by  the  mean  time  gives  the  mean  velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of 
the  run  and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type,  so  con- 
structed that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  record- 
ing or  indicating  the  number  of  revolutions.  The  relation  between  the  velocity  of 
the  moving  water  and  the  revolutions  of  the  wheel  is  determined  for  each  meter. 
This  rating  is  done  by  drawing  the  meter  through  still  water  for  a  given  distance  it 
different  speeds  and  noting  the  numl»er  of  revolutions  for  each  run.  From  these 
data  a  rating  table  is  prepared,  which  gives  the  velocity  j>er  second  for  any  number 
of  revolutions. 

Many  kinds  of  current  meters  have  l>een  constructed.  They  may,  however,  be 
classed  in  two  general  types — those  in  which  the  wheel  is  made  up  of  a  series  of  cups, 
as  the  Price,  and  those  having  a  screw-propeller  wheel,  as  the  Haskell.  Each  meter 
has  been  developed  for  use  under  some  special  condition.  In  the  case  of  the  small 
Price  meter,  which  has  been  largely  developed  and  extensively  used  by  the  United 
States  Geological  Survey,  an  attempt  has  been  made  to  get  an  instrument  which 
could  be  used  under  practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cable,  boat,  or  by 
wading,  and  gaging  stations  may  be  elassitied  in  accordance  with  such  use.  Fig.  1 
shows  a  typical  cable  station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  oh*  on  a  line 
perpendicular  to  the  thread  of  the  stream.  The  points  at  which  the  velocity  an<* 
depth  are  observed  are  known  as  measuring  points  and  are  usually  fixed  at  regul*1 
intervals,  varying  from  2  to  20  feet,  depending  on  the  size  and  condition  of  tb< 
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jptoeam.  Perpendiculars  dropped  from  the  measuring  points  divide  the  gaging  sec- 
tion into  stripe.  For  each  strip  or  pair  of  strips  the  mean  velocity,  area,  and  dis- 
rfua-rge  are  determined  independently,  so  that  conditions  existing  in  one  part  of  the 
jitii  inn  may  not  be  extended  to  parts  where  they  do  not  apply. 
*  Three  classes  of  methods  of  measuring  velocity  with  current  meters  are  in  general 
hose — multiple  point,  single  point,  and  integration. 

:*      The  three  principal  multiple-point  methods  in  general  use  are  the  vertical  velocity 
Iparve,  0.2  and  0.8  depths  and  top,  bottom,  and  mid  depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  made 
Vn  each  vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting 
.feheee  velocities  as  abscissas  and  their  depths  as  ordinates,  and  drawing  a  smooth 
■ve  among  the  resulting  points,  the  vertical  velocity  curve  is  developed.  This 
ve  shows  graphically  the  magnitude  and  changes  in  velocity  from  the  surface  to 
i  bottom  of  the  stream.  The  mean  velocity  in  the  vertical  is  then  obtained  by 
Rviding  the  area  bounded  by  this  velocity  curve  and  its  axis  by  the  depth.  On 
ount  of  the  length  of  time  required  to  make  a  complete  measurement  by  this 
bod,  its  use  is  limited  to  the  determination  of  coefficients  for  purposes  of 
nparison  and  to  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8 

I  the  depth  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean 

ity  for  that  vertical.     On  the  assumption  that  the  vertical  velocity  curve  is  a 

Qon  parabola,  with  horizontal  axis,  the  mean  of  the  velocities  at  0.22  and  0.79 

I  the  depth  will  give  (closely)  the  mean  velocity  in  the  vertical.     Actual  observa- 

ons  under  a  wide  range  of  conditions  show  that  this  second  multiple-point  method 

jives  the  mean  velocity  very  closely  for  open-water  conditions  where  the  depth  is 

fiver  5  feet  and  the  bed  comparatively  smooth,  and  moreover  the  indications  are  that 

twill  hold  nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid  depth,  at  0.5  foot 

below  the  surface,  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  deter- 

F  mined  by  dividing  by  6  the  sum  of  the  top  velocity,  four  times  the  mid  depth 

velocity,  and  the  bottom  velocity.     This  method  may  be  modified  by  observing  at 

0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the 
thread  of  mean  velocity  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reduc- 
ing to  mean  velocity  has  lieen  determined. 

Extensive  experiments  by  vertical  velocity  curves  show  that  the  thread  of  mean 
velocity  generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice 
the  thread  of  mean  velocity  is  considered  to  l>e  at  0.0  depth,  at  which  point  the 
meter  is  held  in  a  majority  of  the  measurements.  A  large  number  of  vertical  velocity- 
carve  measurements  taken  on  many  streams  and  under  varying  conditions  show  that 
the  average  coefficient  for  reducing  the  velocity  obtained  at  0.0  depth  to  mean 
velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface, 
usually  1  foot  below,  or  low  enough  to  he  out  of  the  effect  of  the  wind  or  other  dis- 
turbing influences.  This  is  known  as  the  subsurface  method.  The  coefficient  for 
reducing  the  velocity  taken  at  the  subsurface  to  the  mean  has  been  found  to  be  from 
0.85  to  0.95,  depending  on  the  stage,  velocity,  and  channel  conditions.  The  higher 
the  stage  the  larger  the  coefficient.  This  method  is  specially  adapted  for  flood 
measurements,  or  when  the  velocity  is  so  great  that  the  meter  can  not  be  kept  at  0.6 
depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow,  uniform 
,  ipeed  from  the  surface  to  the  bottom  ami  back  again  to  the  surface,  and  noting  the 
number  of  revolutions  and  the  time  taken  in  the  operation.    This  method  has*  t\v& 
advantage  that  the  velocity  nt  each  j>oint  of  the  vertical  is  measured  twice;.    Yt  \* 
fell  adapted  for  measurement*  under  ire  and  as  a  check  on  the  point  inet\iod». 
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The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  dis- 
charge of  a  stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage, 
and  on  the  general  contour  of  the  bed  of  the  stream,  which  is  determine!  by  sound- 
ings. The  soundings  are  usually  taken  at  each  measuring  point  at  the  time  of  the 
discharge  measurement,  either  by  using  the  meter  and  cable  or  by  a  special  sound- 
ing line  or  rod.  For  streams  with  permanent  beds  standard  cross  sections  are  usually 
taken  during  low  water.  These  sections  serve  to'check  the  soundings  which  ire 
taken  at  the  time  of  the  measurements,  and  from  them  any  change  which  may  haw 
taken  place  in  the  l>ed  of  the  stream  can  be  detected.  They  are  also  of  value  ia 
obtaining  the  area  for  use  in  computations  of  high-water  measurements,  asaccunte 
soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  velocities  and  depths 
at  various  points  of  measurement,  the  measuring  section  is  divided  into  elementiry 
strips,  as  shown  in  tig.  1,  and  the  mean  velocity,  area,  and  discharge  are  determined 
separately  for  either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are 
the  sums  of  those  for  the  various  strips,  and  the  mean  velocity  is  obtained  by  divid- 
ing the  total  discharge  by  the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diver- 
sity and  instability  of  conditions  during  the  winter  period,  and  also  to  lack  of  definifc 
information  in  regard  to  the  laws  of  flow  of  water  under  ice.  The  method  mr* 
employed  is  to  make  frequent  discharge  measurements  during  the  frozen  periods  b 
the  vertical  velocity-curve  method  and  to  keep  an  accurate  record  of  the  condition* 
such  as  the  gage  height  to  the  surface  of  the  water  as  it  rises  in  a  hole  cut  in  theic* 
the  thickness  and  character  of  the  ice,  etc. 

From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  coi 
struct! ug  a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  char 
nels,  but  considering  in  addition  to  gage  heights  and  discharge,  varying  thickness  <" 
ice.  Such  data  as  are  available  in  regard  to  this  subject  are  published  in  Water  Saf 
ply  Paper  No.  14<i,  pp.  141-148. 

OFFICE    METHODS   OF   COMPUTING    RUN-OFF. 

There  are  two  principal  methods  of  estimating  run-off,  depending  on  whether o 
not  the  bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  computing  the  run 
off  is  the  construction  of  the  rating  table,  which  shows  the  discharge  corresponding 
to  any  stage  of  the  stream.  This  rating  table  is  applied  to  the  record  of  stage  U 
determine  the  amount  of  water  flowing.  The  construction  of  the  rating  tablt 
depends  on  the  method  used  in  measuring  flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some  standard  weii 
formula.  The  coefficients  to  be  used  in  its  application  depend  on  the  type  of  dam 
and  other  conditions  near  its  crest.  After  inserting  in  the  weir  formula  the  meas- 
ured length  of  crest  and  assumed  coeflicient,  the  discharge  is  computed  for  variouf 
heads,  and  the  rating  table  constructed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  statioi 
are  the  results  of  the  discharge  measurements,  which  include  the  record  of  stage o 
the  river  at  the  time  of  measurement,  the  area  of  the  cross  section,  the  mean  velocity 
of  the  current,  and  the  quantity  of  water  flowing.  A  thorough  knowledge  of  tin 
conditions  at  and  in  the  vicinity  of  the  station  is  also  necessary. 

The  construction  of  the  rating  table  depends  on  the  following  laws  of  flow  for  open 
permanent  channels:  (1)  The  discharge  will  remain  constant  so  long  as  the  condi 
tions  at  or  near  the  gaging  station  remain  constant.  (2)  The  discharge  will  be  th 
same  whenever  the  stream  is  at  a  given  stage  if  the  change  of  skq>e,  due  to  the  ri* 
and  fall  of  the  stream,  be  neglected,  (tt)  The  discharge  is  a  function  of  and  increaf* 
gnuhuiMv  with  the  stage. 
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he  plotting  of  results  of  the  various  discharge  measurements,  using  gage  heights 
rdinates  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves 
cb  show  the  discharge,  mean  velocity,  and  area  corresponding  to  any  gage  height. 
the  development  of  these  curves  there  should  be,  therefore,  a  sufficient  number 
lischarge  measurements  to  cover  the  range  of  the  stage  of  the  stream.  Fig.  2 
ws  a  typical  rating  curve  with  its  corresponding  mean  velocity  and  area  curves. 
s  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any 
nge  in  either  factor  will  produce  a  corresponding  change  in  the  discharge.  Their 
ves  are  therefore  constructed  in  order  to  study  each  independently  of  the  other, 
'he  area  curve  can  be  definitely  determined  from  accurate  soundings  extending 
the  limits  of  higli  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a 
right  line,  unless  the  hanks  of  the  stream  are  overhanging. 

The  form  of  the  mean  velocity-curve  depends  chiefly  on  the  surface  slope,  the 
ughness  of  the  l>ed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  is  the 
incipai  factor.  In  accordance  with  the  relative  changes  of  these  factors  the  curve 
ay  be  either  a  straight  line,  convex,  or  concave  toward  either  axis,  or  a  combina- 
onof  th^  three.     From  a  careful  study  of  the  comUtions  at  any  ga*?in<r  station  the 
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nn  which  the  vertical  velocity-curve  will  take  can  t>e  predicted,  and  it  may  lie 
tended  with  reasonable  certainty  to  stages  l>eyond  the  limits  of  actual  measure- 
ente.  Its  principal  use  is  in  connection  with  the  area  curve  in  locating  errors  in 
ft'harge  measurements  and  in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of  discharge,  which 
e studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time 

each  measurement.  The  curve  may,  however,  best  be  located  Iwtween  and 
yond  the  measurements  by  means  of  curves  of  area  and  mean  velocity.  The  dis- 
uiiKe  curve  under  normal  conditions  is  concave  toward  the  horizontal  axis  and  is 
merally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  on 
tegage  is  taken  from  the  curve.  The  differences  between  successive  discharges  are 
ten  taken  and  adjusted  according  to  the  law  that  they  shall  either  l>e  constant  or 
imaging. 

The  determination  of  daily  discharge  of  streams  with  changed  Ae\>eAs>\&  wvW^vexvW, 
frohlea?.    In  case  there  in  n  w  cir  or  dam  available,  a  condition  v»Y\\c\\  «fc\&o\\\  «*vA» 
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on  streams  of  this  class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity- 
area  stations  frequent  discharge  measurements  must  be  made  if  the  estimates  are  to  be 
other  than  rough  approximations.  For  stations  with  beds  which  shift  slowly  or  are 
materially  changed  only  during  floods,  rating  tables  can  be  prepared  for  periods 
between  such  changes  and  satisfactory  results  obtained  with  a  limited  number  of 
measurements,  provided  that  some  of  them  are  taken  soon  after  the  charge occom 
For  streams  with  continually  shifting  beds,  such  as  the  Colorado  and  Rio  Grande,  dis- 
charge measurements  should  be  made  every  two  or  three  days,  and  the  discharges  for 
intervening  days  obtained  either  by  interpolation  modified  by  gage  height  or  by 
Professor  Stout's  method,  which  has  been  described  in  full  in  the  Nineteenth  Annul 
Report  of  the  United  States  Geological  Survey,  Part  IV,  page  323,  and  in  Engineer- 
ing News  of  April  21,  1904.  This  method  or  a  graphical,  application  of  it  in  also 
much  used  in  estimating  flow  at  stations  where  the  bed  shifts  but  slowly. 
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Most  of  the  measurements  presented  in  this  paper  have  l>een  obtained  through 
local  hydrographers.  Acknowledgment  is  extended  to  other  persons  and  eorpoi* 
tions  who  have  assisted  these  hydrographers  or  have  cooperated  in  any  way,  either 
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iAtuiniami. — District  hydrographer,  Thomas  U.  Taylor.'* 
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a  Office  of  district  hydrographer  for  Colorado,   Kansas,    Nebraska,    northern   New  Mexieo. 
Wyoming,  chamber  of  Commerce  Building.  Denver,  Colo. 
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SABINE  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Sabine  River  has  its  headwaters  in  Collin  and  Hunt  counties,  Tex.,  flows  in  a 
outheasterly  direction  to  the  State  line,  then  south,  forming  the  boundary  between 
Texas  and  Louisiana,  and  empties  into  Sabine  Lake,  an  arm  of  the  Gulf,  near  Orange, 
?ex.  The  small  tributaries  in  eastern  Texas  support  many  small  water  mills,  and 
he  Sabine  itself  is  navigable  for  several  hundred  miles.  The  drainage  area  of  the 
iabine  in  Texas  above  Orange  is  7,500  square  miles  and  its  total  drainage  area 
■bove  Orange  in  Louisiana  and  Texas  is  10,400  square  miles. 

SABINE  RIVER  NEAR  LONGVIEW,  TEX. 

This  station  was  established  January  1,  1904,  by  Thomas  U.  Taylor.  It  is  located 
it  the  bridge  of  the  International  and  Great  Northern  Railroad,  about  3  miles  south- 
vest  of  Longview  Junction,  Tex. 

The  channel  is  straight  for  150  feet  above  and  400  feet  below  the  station.  The  cur- 
•ent  is  sluggish.  The  right  bank  is  low  and  cleared  along  the  right  of  way  of  the 
railroad.  The  left  bank  is  high  and  composed  in  its  lower  half  of  sandstone;  it  is 
ilearwl  above  and  wooded  below  the  station.  The  bed  of  the  stream  is  rocky  and 
kirly  permanent.  Old  piles  left  from  the  false  work  used  in  erecting  the  bridge  give 
trouble  in  making  measurements  at  low  water. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  sound- 
ings is  the  east  face  of  the  west  abutment. 

A  standard  chain  gage  is  attached  to  the  guard  rail  of  the  bridge.  During  1905  the 
gage  was  read  twice  each  day  by  John  Wadsack.  Bench  marks  were  established  as 
follows:  (1)  The  top  of  abutment,  northeast  corner,  marked  "U.  S.  G.  S.  42.08 
B.  M.";  elevation,  42.08  feet.  (2)  The  top  of  an  iron  rod  buried  in  a  vertical  posi- 
tion in  the  yard  of  the  bridge  watchman,  6  feet  from  the  southeast  corner  of  his 
house,  3  feet  from  the  second  post  east  of  the  gate,  and  8  inches  from  the  wire  fence; 
elevation,  47.00  feet.  (3)  The  top  of  tie  at  the  gage;  elevation,  45.00  feet.  Eleva- 
tions refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  99,  p  322;  132.  pp  19-20. 

Discharge:  99,  p  322;  132,  p  20. 

Discharge,  monthly:  132,  p  23. 

Gage  heights:  132,  p21. 

Rating  table:  132,  p  22. 

Discharge  measurement*  of  Suh'tne  River  near  Lonynew,  Tex.,  in  1905. 


Date. 


luly  9.. 

My  10.. 
'oljll.. 


Hydrographer. 


T.  IT.  Taylor. 

do 

do 


Area  of 
Miction. 

Mean  ve- 
locity.   1 

Fat  pa-  1 
ftcond. 

Gage 
height. 

Dis- 
charge. 

St(tiiirc 
Sat. 

Fat. 

Second- 
Sect. 

3,  660 

3.08  | 

30.1 

11,270 

4.  If*) 

3. 67 

32.6 

15, 240 

1,316 

3. 86  I 

33.4 

16,630 

IRR  17 
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Daily  gage  height,  in  feet,  of  Sabine  River  near  Longtiew,  Tex.,  for  1905. 


Day. 


1.... 
2.... 
3.... 
4.... 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
11. 
16. 


16 1  10.25 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 

8.0 

7.65 

7.5 

7.65 

7.25 

7.7 

7.15 

7.8 

7.1 

7.8 

7.0 

7.8 

7.0 

8.25 

6.9 

10.05. 

6.95 

11.75 

7.0 

12.55 

7.46 

12.55 

9.3 

12.1 

11.4 

11.4 

11.15 

10.8 

10.8 

10.6 

10.25 

10.75 

9.4 

11.05 

9.0 

11.3 

8.85 

13.95 

9.35 

17.16 

9.3 

17.75 

8.95 

17.05 

8.45 

16.35 

8.05 

16.0 

7.8 

16.9 

7.7 

16.05 

7.55 

16.35 

7.5 

16.45 

7.4 

7.7 

7.65 

Mar. 

16.15 
15.3 
13.75 
11.65 
10.1 
9.4 
9.05 
9.35 
10.8 
18.95 
14.4 
14.2 
15.15 
15.6 
16.2 
17.15 
17.4 
20.45 
27.8 
27. 45 
27.15 
27.05 
26.25 
25.0 
23.45 
21.6 
19.4 
16.1 
17.2 
18.65 
18.55 


Apr.  i  May.  I  June. 


17.65 
18.5 
23.85 
24.7 
24.35 
23.35 
22.65 
21.05 
21.65 
21.65 
22.1 
22.95 
23.95 
24.6 
24.85 
24.7 
I  23.45 
21.65 
21.95 
21.2 
24.15 
24. 15 
23.85 
24.0 
27.15 
27.65 
27.5 
27.5 
27.6 
28.15 


28.9 

30.2 

31.85 

82.6 

32.55 

32.2 

32.15 

32.65 

33.0 

83.9 

34.06 

34.3 

33.25 

34.1 

33.45 

33.1 

33.6 

34.9 

35.06 

34.9 

34.45 

34.05 

33.65 

33.4 

33.6 

34.25 

34.7 

34.65 

34.25 

33.65 

33.05 


32.4 
I  31.7 
I  31.15 
J  30.65 
29.56 
|  28.5 
j  26.75 
|  24.1 
i  20.6 
i  15.86 
11.6 
j    9.8 
[    9.6 
9.45 
9.3 
9.4 
9.25 
9.05 
9.7 
10.5 
10.2 
11.15 
16.0 
13.85 
13.7 
15.05 
21.6 
27.15 
26.95 
26.15  j 
i 


July. 


Aug. 


24.9 

23.35 

21.76 

22.16 

24.16 

25.2 

26.6 

28.1 

29.96 

32.8 

33.4 

33.15 

32.7 

32.2 

31.7 

31.26 

31.1 

31.1 

31.15 

30.7 

30.25 

29.65 

29.4 

28.35  j 

27.15 

26.1 

25.5 

25.05 

25.0 

25.25 

26.55 


Sept  |  Oct.     Nov.    Dec. 


26.96 

7.1 

26.15 

7.1 

26.4 

7.1 

26.6 

7.0 

26.36 

6.96 

26.65 

6.9 

23.66 

6.9 

19.46 

G.9 

15.0 

7.0 

11.4 

7.0 

10.  S 

6.9 

9.9 

6.8 

9.26 

6.8 

8.96 

6.9 

8.66 

6.9 

8.36 

6.9 

8.15 

6.9 

7.96 

6.8 

7.8 

6.9 

7.7 

7.06 

7.56 

7.65 

7.4 

8.06 

7.4 

7.95 

7.3 

7.7 

7.26 

7.95 

7.26 

7.96 

7.1 

7.8 

7.1 

7.7 

7.06 

7.6 

7.0 

7.46 

7.0 

7.4  | 

7.4 

7.8 

7.3| 

7.3, 

7.2 

7.2 

7.1 

7.0 

6.9 

6.9 

6.8 

6.8 

6.8 

6.8 

6.7 

6.9 

7.1 

7.2 

7.9 

9.1 

10.6 

11.9 

12.1 

11.7 

10.2 
9,5 

10.1 

11.9 

13.2 

13.4 


12.3 1  9.$ 

11.2  '  10.S 

10.3!  10.  i» 

9.41  10.7 

9.0.  11.5 

9.3  j  116 

9.5  |  13.0 

9.8  I  13.3 

10.2  I  13.3 


10.9 
11.7 
12.9 


12.9 
110 
11.0 


14.2J    12.5 
15.8      15.0 


16.4 
17.1 
17.7 
18.2 
18.7 
18.9 
18.6 
17.0 
14.0 
11.1 
9.7 
9.3 
9.1 
9.0 
8.9 
8.9 


16.4 

17.8 

19.4 

21.3 

25.6 

28.2 

28.4 

29.4 

30.0 

83.6 

33.8 

S3. 6 

33.2 
32,8 
32-3 
3V* 
30.* 


Station  rating  table  for  Sabine  River  near  Ijongview,  Tex. ,  from  January  1  to  Decern^ 

Sl%  1905. 


Gage 
height. 

Discha  rge.* 

Gage 
height. 

1                               !! 

Discharge. 

height. 

Discharge. 

Gage 
height. 

!  Discharge. 

Fret. 

Second-feet. 

Feet. 

Second-feet.  ii 

Feet. 

Second-feet. 

Feet 

SecondrfccL 

G.00 

44 

7.90 

300 

9.80 

660 

13.40 

1,461 

6.10 

53 

8.00 

317 

9.90 

680 

13.60 

1,609 

6.20 

63 

8.10 

335    , 

10.00 

700 

13.80 

1,557 

6.30 

74 

8.20 

353    ! 

10.20 

742 

14.00 

1,605 

6.40 

85 

8.30 

371     | 

10.  10 

784 

14.20 

1.653 

6.50 

97 

8.10 

389     !' 

10. 60 

826 

14.40 

1,701 

6.60 

109 

8.60 

407     'i 

10.80 

869 

14.60 

1.750 

6.70 

122 

8.60 

426    '" 

11.00 

913 

14.80 

1.800 

6.80 

135 

8.70 

445     ,' 

11.20 

957 

15.00 

1,850 

6.90 

148 

8.80 

464  ;■ 

11.40 

1,001 

'  16.50 

1.975 

7.00 

162 

8.90 

483     |, 

11.60 

1,045 

16.00 

2,103 

7.10 

176 

9.00 

502     |, 

11.80 

1,090 

16.50 

2,233 

7.20 

190 

9.10 

521     |, 

12.00 

1,136 

17.00 

2*366 

7.30 

205 

9.20 

540    i, 

12. 20 

1,182 

18.00 

2,640 

7.40 

220 

9.30 

560     ,| 

12.40 

1,228 

19.00 

2,938 

7.50 

236 

9.10 

580     ,, 

12.60 

1.274 

20.00 

3,310 

7.60 

251 

9.50 

600    || 

12.80 

1,320 

21.00 

3,746 

7.70 

267 

9.60 

620    |, 

13.00 

1,366 

22.00 

4,230 

7.80 

283 

9.70 

640     i| 

13.20 

1,413 

The  at>ove  table  Is  based  on  23  discharge  measurements  made  during  190-1  and  3  made  duriia 
190b.    It  is  well  defined  between  gage  heights  6  feet  and  22  feAit.    Atoovs  'tl  teeA  the  discharge  is  ou3 
approximate,   Below  19  feet  ****  *-hie  is  the  same  us  toi  1904, 
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Estimated  monthly  discharge  of  Sabine  River  near  Longview,  Tex,,  for  1905. 
[Drainage  area,  2,900  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean 


Total  in 
acre-feet. 


Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

Norember . 

December 

The  year 


1,001 

2,670 

8,490 

8,865 

19,480 

14,980 

16,680 

7,316 

326 

1,461 

2,907 

17,360 


148 

259 

512 

2,542 

9,735 

512 

4,106 

162 

135 

122 

483 


1,251 

3,134 

5,511 

16,640 

4,470 

9,777 

1,934 

195 

461 

1,832 

6,388 


23,670 

69,480 

192,700 

327,900 

1,023,000 

266,000 

601,200 

118,900 

11,600 

28,350 

81,900 

392,800 


19,480 


122 


4,290 


3,188,000 


0.133 
.431 
1.08 
1.90 
6.74 
1.54 
3.37 
.667 
.067 
.159 
.459 
2.20 


1.48 


0.153 
.449 
1.24 
2.12 
6.62 
1.72 
3.88 
.769 
.076 
.188 
.512 
2.54 


20.26 


NECHES  RIVER  AT  EVADALE,  TEX. 

A  gaging  station  was  established  on  Neches  River  at  Evadale  July  1,  1904,  by 
Thomas  U.  Taylor.  It  is  located  at  the  bridge  of  the  Gulf,  Beaumont  and  Kansas 
City  Railway. 

The  clear  span  or  water  way  under  each  arm  of  the  draw  span  is  50  feet,  and  the 
bridge  continues  each  way  on  trestles.  The  left  bank  is  high,  whence  the  name  of 
the  railroad  station,  Fords  Bluff,  but  the  right  or  west  bank  is  low  and  the  trestle 
work  continues  about  half  a  mile  from  the  river  channel. 

Discharge  measurements  are  made  from  the  bridge  at  ordinary  and  high  stages. 
At  low  water  the  current  is  very  sluggish,  and  discharge  measurements  are  made  at 
^oate  above  or  below  the  station. 

Gage  readings  are  made  by  reading  down  from  the  top  of  the  tie  to  the  water  sur- 
face by  means  of  a  tape.  The  zero  of  the  gage  is  40.00  feet  below  the  top  of  the  tie 
*a  the  west  arm  of  the  draw  span  of  the  bridge.  During  1905  the  gage  was  read  by 
W.  H.  Whittemore. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in 
Water-Supply  Paper  No.  132  of  the  United  States  Geological  Survey,  pages  23-24. 

Discharge  measurements  of  Neches  River  at  Evadale,  Tex.,  in  1905. 


Date. 

Hydrographcr. 

1     Gage 
,  height. 

Dis- 
charge. 

March 27....  .. 

H.  H.  Fox 

&xt. 
21.6 

Sec-feet. 

13,730 

14,240 

3,389 

7,180 

March  29..  .     . 

do 

22.1 

June  24... 

T.  U.  Taylor 

1 
15. 2 

July  3 

do 

18.1 
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Ikiily  gage  height,  in  feet,  of  Neches  River  at  Evadale,  Tex. ,  for  190o. 


Day. 


Jan.  i  Feb.  '  Mar. 


I 


10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25. 
26.. 
27. 
28. 
29. 
30. 
31.. 


19.2  i 

i9.4 ; 

19.0  , 

18.5  ' 

18.0 

17.8 

17.8 

17.9 

17.9 

17.9 

17.8 

17.7 

17.5 

17.3 

17.5 

17.2 

17.5 

16.7 

15.9 

15.0 

14.7 

14.6 

14.3 

14.1 

14.0 

13.7 

13.6 

13.6 

13.4 

13.1 

15.0 


16.6  1 
16.6  j 

17.2  | 

17.0  ; 

16.5 
16.0  j 
16.0  I 

16.6  i 
17.0 

17.3  j 

17.7  I 
18.0  j 

18.5  I 
19.0  [ 

19.6  j 

19.3  | 
19.3 
19.0  \ 
18.6  I 

18.4  | 
18.4  i 
19.0  ! 
19.4  > 

19.6  , 
19.5 

19.7  ' 
19.7  < 

19.6 ; 


19.4 
19.3 
19.2 
19.1 
19.0 
18.8* 
18.7 
18.5 
18.3 
18.2 
19.6 
19.1 
19.4 
19.7 
19.9 
19.7 
19.6 
19.6 
19.9 
20.2 
20.5 
20.8 
21.0 
21.1 
21.5 
21.  ft 
21.6 
21.7 
21.8 
21.8 
21.6 


Apr.  ,  May. 


21.5 
21.3 
21.1 
21.1 
21.4 
21.6 
21.8 
22.0 
22.3 
22. 5 
22.6 
22.6 
22.5 
22.3 
22.0 
21.7 
21.5 
21.3 
21.1 
21.0 
20.9 
20.6 
20.4 
20.5 
20.4 
20.3 
20.3 
20.3 
20.4 
20.8 


21.0 
21.1 
21.3 
21.5 
21.8 
21.8 
21.8 
21.8 
21.7 
21.7 
21.7 
21.8 
21.9 
22.0 
22.0 
22.1 
22.2 
22.3 
22.6 
22.9 
23.1 
23.4 
23. 6 
23.6 
23.5 
23.3 
23.1 
23.0 
22.7 
22. 5 


June. ;  July. 


22.1 
21.9 
21.7 
21.7 
21.6 
21.5 
21.3  ' 

21.1  | 
20.6 

20.0  \ 

19.2  ! 

18.1  ! 

17.2  ; 

16.8 
16.1 
15.7 
15.4 
15.2 
14.9 
14.5 
14.0 
13.4 
13.7 

14.6  ! 
17.9  | 
18.5  j 

18.7  j 
19.1 
19.  3  ! 
19.1  ! 


Aug.  |  Sept.  '   Oct.  |  Nov.    Dec. 


20.0 

18.7 

11.1 

18.4 

18.2 

10.8 

17.8 

17.6 

10.3 

17.5 

17.1 

10.0 

17.2 

16.9 

10.0 

17.3 

16.8 

9.6 

17.5 

17.1 

10.3 

17.9 

18.6 

11.8 

18.7 

19.0 

11.3 

19.4 

19.8 

10.6 

19.7 

19.2 

10.0 

20.0 

19.2 

9.4 

20.3 

19.2 

9.1 

20.7 

19.1 

9.0 

20.9 

18.9 

9.0 

21.1 

18.5 

9.1  . 

21.4 

17.8 

8./ 

21.6 

17.0 

8.5 

21.7 

16.1 

8.5 

21.9 

15.4 

8.5 

21.8 

14.7 

8.5 

21.6 

14.1 

8.4 

21.4 

13.6 

8.4 

21. 2 

13.1 

8.4 

21.1 

12.5 

8.4 

20.7 

11.9 

8.3 

20.4 

11.4 

8.2 

20.1 

11.0 

8.1 

19.9 

10.6 

8.0 

19.2 

10.8 

7.9 

19.5 

11.4 

7.9  , 
7.9  ' 

7.8  ♦ 

7.8  i 

7.8  ; 

7.8  i 

7.8  ; 

7.8  i 

7.7, 
7.7  , 

«: 

7.5 

7.4 

7.5 

7.5 

7.4, 

7.4 

»: 

«! 

7.0  | 
7.0  , 
7.3  | 
7.6  I 
7.9' 

8.o ; 

8.3 


8.6 
8.6 
8.7 
8> 
9.2 
9.6 

10.0  ' 
11.4  , 

12.8  , 

13.9  1 

15.1  • 
16.0 
16.9 

17.2  | 
18.0  | 
18.0  ; 
17.9 
17.9  1 
17.7, 
17.5 
17.6  ' 

17.6  i 

17.7  | 
17.5 
17.4 
17.1 
16.7 
16.1 
15.7 
15.2 


14.7 

14.1 

13.3 

13.6 

111 

14.1 

111 

112 

113 

110 

110 

111 

11  n 

11» 

15.2 

16.6 

16> 

17.0 

17.1 

17.2 

17.2 

1-vO 

1M 

1*6 

19.1 

19.7 

19.  ^ 

20. 1 

19.5 

no 

20.0 


Station  rating  table  for  Xeches  River  at  Evadale,  Tex.,  from  July  2,  1904,  to  December  $l 

1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Fat. 

Discharge. 
St  cowl-feet. 

Gage 
height. 

Fat. 

|  Discharge. 
J  Stcond-fcct. 

Gage 
height. 

Discharge. 

Feet. 

Stctmd-feet. 

Feet. 

Second-feet. 

5.00 

180 

6.70 

429 

8.80 

'             854 

12.00 

1,800 

5. 10 

191 

6.80 

447 

0.00 

!              900 

12. 50 

2,010 

5.20 

202 

6.90 

465 

9. 20 

1               948 

13.00 

2.248 

5.30 

214 

7.00 

484 

9.  40 

j              997     i 

13.50 

2.508 

5.40 

226 

7.10 

503 

9.  CO 

1,047     ' 

14.00 

2,790 

5.50 

239 

7.20 

522 

9.  SO 

1,098 

14.50 

3,110 

5.60 

252 

7.30 

511 

10.00 

!           1,150 

15. 00 

3, 480 

5.70 

266 

7.40 

560 

10.20 

\           1,204     ' 

15. 50 

3, 890 

5.80 

280 

7.50 

580 

10.  10 

1.200 

16.00 

4, 350 

|        5. 90 

205 

7.00 

tHX) 

10.  60 

i,3i*  ; 

17.00 

5,410 

6.00 

310 

7.70 

620 

10.  80 

1,378     ' 

18.00 

0, 660 

!        6. 10 

326 

7.80 

610 

11.00 

i            1.412     , 

19.00 

8, 270 

|        6. 20 

M> 

1        7.90 

660 

11.20 

1.509 

20.  00 

10, 100 

1        6.30 

359 

i        8.00 

680 

11.40 

1 ,  578 

21.00 

12, 090 

!        6.40 

376 

!        S.20 

722 

11.60 

1 .  650 

22.  00 

14,300 

i        6. 50 

393 

8. 40 

765 

11.80 

1,721 

23.  00 

16,  750 

'        f».  60 

411 

|        S.60 

809 

The  above  table  is  based  on  seven  discharge  measurements  made  during  1904-5.     It  is  fairly  we 
dvttnvd  between  gage  height*  5.6  feet  and  22  feet.    Above  22  loci  U\e  «\\sc\\wtvlv  \s  \vyytox\\&»,\k. 


TRINITT    B1VEB  BA8MJ. 
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Estimated  monthly  discharge  of  Neches  River  at  Evadale,  Tex.,  for  1904  cmd  1905. 
[Drainage  area,  8,200  square  miles.] 


Month. 


1904. 


July 

August .... 

September. 

October 

November . 
December . 


The  period... 

1905. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


The  year. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean 


1,232 

1,922 

640 

603 

266 

7.S90 


8,620 
9,530 
13,840 
15,750 
18,300 
14,540 
14,070 
8,800 
1,724 
809 
6,660 
10.290 

18,300 


503 
411 
326 
202 
202 
280 


2,298 

4,350 

6,960 

10,670 

12,090 

2,454 

5,640 

1,318 

660 

484 

809 

2,402 

484 


1,027 
879 
463 
291 
209 

1,043 


5,090 
7,171 
10,210 
12,870 
15,070 
7,865 
10,180 
5,127 
986 
606 
4,217 
5,312 


Total  in 
acre-feet. 


63,150 
54, 050 
27,550 
17,890 
12,440 
64,130 


239,200 


313,000 
398,300 
627,800 
766,800 
926,600 
468,000 
625,900 
315,200 
58,670 
37,260 
250,900 
326,600 


Run-off. 


Second-feet 

per  square 

mile. 


0.126 
.107 
.056 
.035 
.025 
.127 


.621 
.875 
1.25 
1.67 
1.84 
.969 
1.24 
.625 
.120 
.074 
.514 
.648 


7,059       5,114,000 


.861 


Depth  in 
inches. 


0.144 
.123 
.062 
.040 
.028 
.146 


.716 
.    911 
1.44 
1.75 
2.12 
1.07 
1.43 
.721 
.134 
.085 
.574 
.747 


11.70 


TRINITY  RIVER  DRAINAGE  BASIN. 

DESCRIPTION"  OF  BASIN. 

Trinity  River  risesdn  a  network  of  small  streams  in  the  counties  of  Montague, 
Jack,  Wise,  Denton,  and  Parker,  Tex.,  but  their  combined  flow  above  Dallas  is  not 
sufficient  to  keep  the  bottom  or  l>ed  of  the  stream  moist  in  dry  times.  Below  Dallas 
the  Trinity  flows  through  a  wooded  country,  and  consequently  it  is  not  subject  to 
sudden  floods  with  their  quick  run-offs. 

TRINITY  RIVER  AT  RIVERSIDE,  TEX. 

A  gaging  station  wras  established  on  Trinity  River  at  Riverside,  Tex.,  in  December, 
1902,  by  Thomas  U.  Taylor.  It  is  located  at  the  bridge  of  the  International  and 
Great  Northern  Railroad. 

The  channel  is  straight  for  300  feet  above  and  1,000  feet  below  the  bridge.  The 
current  is  sluggish  at  low  aiid  swift  at  high  stages.  The  right  bank  is  high  and 
rocky.  The  left  bank  is  lower  than  the  ri«*ht,  a  trestle  being  used  to  measure  the 
overflow  at  flood  stages.     The  bed  of  the  stream  consists  of  tough  mud  or  clay. 

Discharge  measurements  are  made  from  the  railroad  bridge.  The  initial  point  for 
fundings  is  the  north  face  of  the  smith  abutment  for  the  south  channel.  For  the 
north  channel  the  north  face  of  the  pier  is  the  initial  point. 

During  1905  the  gage  was  read  by  H.  W.  Higdon.     The  zero  of  the  gage  is  66.00 
tet  below  the  top  of  the  ties  (or  base  of  rail)  in  the  north  arm  of  the  drawr  span  of 
the  International  and  (Ireat   Northern  Railroad  bridge.     The  elevation  of  the  top 
of  the  pivot  pier  above  gage  datum  is  56.50  feet,  and  that  oi  t\\fc  top  ol  VYife  <3b»xft\s\  o>V 
thaler  chord  of  the  arm*  of  the  draw  span  of  the  bridge  \a  tft.SO  teefc..     K<coq>t&3D% 
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to  the  survey  of  the  United  States  Army  engineers  the  elevation  of  the  top  of  the  tie 
with  reference  to  mean  low  tide  of  the  gulf  is  148.70  feet 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  84,  pp  142-143;  99,  pp  822-323;  132,  p  25. 
Discharge:  84,  p  143;  99,  p  323;  132,  p  26. 
Discharge,  monthly:  99,  p  326;  132,  p  28. 
Gage  heights:  99,  pp  323-324;  132,  p  26. 
Rating  table:  99,  p  324;  132,  p  27. 


Discharge  measurements  of  Trinity  River  at  Riverside,  Tex.,  in  1906. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge- 

July  4 

T.  U.  Taylor 

F&L 
37.6 
37.0 
85.8 
84.8 
32.7 
31.5 
30.2 

24,6*^* 

July  4 

do 

2S.9C* 

July5 

do 

July  5 

do 

30, 4«" 

July6 

H.  H.  Fox 

%r~* 

July7 

do 

17,  W* 

July  8 

do 1 

17CTT 

Daily  gage  Jieight,  in  feet,  of  Trinity  River  at  Riverside,  Tex.,  for  1906. 


Day. 


l. 
2. 
3. 
4. 

6. 
6. 
7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15.. 
10. 
17.. 
18.. 
19. 
20. 
21. 
22.. 
23. 
24. 
2ft. 
26.. 
27. 
28.. 
29.. 
30.. 
31.. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.    Aug.     Sept.     Oct.     Not.    Dec. 


10.4 

9.6 

9.1 

8.9 

8.8 

8.6 

8.6 

8.4 

8.4 

8.4 

8.3 

9.5 
11.7  j 
11.4  i 
10.6 

9.9  i 
10.0  i 
11.9  i 
12.7, 
12.7  , 
11.9  , 
10.9 

'"! 

H.7  ' 
9.1  ' 
9.0  I 

8.9  I 
8.H  !. 

8.8  |. 
8.8  :. 


9.2 
9.5 
9.5 
9.4 
9.4 
9.4 
9.7 
10.7 
13.2 
13.6 
13.3 
14.0 
14.3 
15.0 
15.1 
14.6 
13.0 
12.5 
15.7 
19.7 
19.4 
19.9 
IX.  9 
1S.0 
18.0 
18.5 
18.8 
18.fi 


17.9 
15.4 
12.7 
11.4 
10.7 
10.2 
10.0 
10.0 
22.8 
15.4 
16.4 
23.3 
20.1 
18.8 
19.4 
20.0 
20.0 
22.6 
27.0 
27.3 
28.1 
29. 2 
27. 5 
26.7 
27. 2 
26.4 
28.2 
29.0 
32.1 
31.1 
30.3 


28.5 
25.6 
29.2 
29.2 
29.0 
28.6 
27.5 
26.6 
26.2 
26.2 
26.2 
26.7 
27.2 
27.7 
27.8 
27.8 
27.8 

•27.4 ; 

27.2  , 
26.7  \ 
.25.4  ; 
22.1 
is.  3 
17.  1 
32. 9 
36.4 
37.7 
36.3 
34.2 
40.6 


42.5 

43.1 

42.9 

41.4 

39.4 

87.7 

36.3 

35.8 

36.4 

38.0 

38.6 

39.0 

39.6  i 

40.6  i 

43.3 

46.6  | 

4M.5  j 

49.8  | 
50.0  | 

62.4  | 

48.9  ! 

48.0 

i 
47.1 

46.2  | 

46.5  , 

46.6  I 
47.7 
48.9  ' 

47.7  ' 
49.9 
48.7  ; 


49.1 
48.6 
48.0 
47.4 
46.9 
46.4 
46.1 
45.9 
45.9 
45.9 
45.8 
45.6 
45.0 
44.2 
43.6 
41.8 
38.0 
29.7 
19.7 
15.7 
14.0 
16.4 
18.8 
18.8 
18.1 
18.8 
37.7 
44.8 
47. 0 
46. 8 


48.7 
44.0 
41.6 
38.5 
35.8 
33.5 
31.8 
30.3 
32.4 
34.3 
35.2 
35.7 
35.5 
34.5 
33.7 
32.7 
31.9 
31.0 
31.0 
29.5 
32.1 
29.0 
29. 2 
30.0 
30.1 
30. 5 
30. 5 
31.0 
33. 8 
34.1 
34.1 


34.4 
84.4 
34.3 
33.7 
33.7 
32.2 
31.9 
31.4 
30.9 
29.9 
28.5 
26.3 
18.7 
14.0 
11.9 
11.4 
11.2 
11.2 
11.0 
10.5 
10.3 
10.0 
10.0 
10.0 
9.7 
9.7 
9.5 
8.4 
8.8 
8.3 
10. 6 


10.4 
10.1 
9.3 
9.1 
8.9 
8.9 
8.9 
8.8 
8.7 
8.7 
8.6 
8.5 
8.6 
8.4 
8.4 
8.4 
8.3 
8.3 
8.2 
8.7 
9.0 
9.0 
9.2 
9.2 
9.7 
9.8 
9.5 
9.3 
9.0 
8.7 


8.5 

11.5 

8.4 

11.2 

8.3 

10.5 

8.3 

10.3 

8.2 

10.2 

8.1 

10.3 

8.1 

1L1 

8.0 

12.3 

8.0 

12.6 

10.0 

17.5 

13.0 

17.6 

13.6 

17.9 

12.9 

17.7 

11.9 

17.3 

10.7 

17.9 

10.0 

17.7 

9.4 

19.4 

9.0 

19.6 

8.9 

19.7 

9.2 

19.6 

13.5 

19.4 

14.1 

18.7 

13.8 

17.1 

14.0 

15.7 

14.7 

15.7 

14.2 

14.7 

13.2 

14.1 

12.2 

13.6 

12.4 

12.6 

12.2 

11.8 

12.6 

11.2 

12.0 

12.2 

11.9 

11.5 

11.1 

12.5 

117 

12.4 

11.7 

11.0 

10.5 

10.6 

12.8 

17.2 

18.6 

20.0 

20.5 

22.5 

26.T 

29.S 

31.9 

32.5 

32.3 

31.8 
31.5 
3\> 
32.0 
52J 

3SJ 


BRAZOS   RIVER   BASIN. 
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Estimated  monthly  discluirge  of  Trinity  River  at  Riverside,  Tex.,  for  1905. 
[Drainage  area,  16,000  square  miles.] 

Run-off. 


Month. 


tiiuary . . . 
ebruary . . 

arch 

pril 

«y 

ine 

*iy 

OgTOt.... 

^ptember. 

ctober 

ovember . 
©cember . 


The  year  . 


Discharge  in  second-feet. 


Maximum. 


2,779 

8,081 

18,580 

26,730 

38,500 

35,200 

31,800 

20,680 

1,376 

4,127 

7,923 

19,950 


38,500 


Minimum. 


441 

761 

1,150 

6,138 

22,020 

3,630 

15,780 

441 

413 

360 

1,261 

1,433 


Mean. 


1,108 

4,064 

9,716 

15,310 

,  30,260 

24,180 

20,070 

8,136 

682 

1,848 

4,613 

9,270 


10,770 


Total  in 
acre-feet. 


68,130 

225,700 

597,400 

911,000 

1,861,000 

1,439,000 

1,234,000 

500,300 

40,580 

113,600 

274,500 

570,000 


7,835,000 


Second-feet 

rsqu 

mile. 


per  square 
ail. 


0.069 
.254 
.607 
.957 
1.89 
1.51 
1.25 
.508 
.043 
.116 
.288 
.679 


.673 


Depth  in 
inches. 


0.080 
.264 
.700 
1.07 
2.18 
1.68 
1.44 
.586 
.048 
.134 
.321 


9.17 


Note.— Above  estimates  subject  to  large  error  for  low  and  medium  stages  owing  to  the  inconsistent 
*ta  on  which  the  rating  table  was  based. 

BRAZOS  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

This  river  has  its  source  in  the  Staked  Plains  region  of  western  Texas  and  has  a 
eneral  southeasterly  course,  emptying  into  the  Gulf  of  Mexico  south  of  the  mouth 
f  Trinity  River.     Its  drainage  basin  is  entirely  within  the  State  of  Texas. 


BRAZOS  RIVER  AT  WACO,   TEX. 


It  is 


This  station  was  established  September  14,  1898,  by  Thomas  U.  Taylor, 
seated  at  the  suspension  bridge  on  Bridge  street,  Waco,  Tex. 

The  channel  is  straight  for  1,000  feet  above  and  300  feet  below  the  station.  There 
3  a  good  current  at  all  stages.  The  right  bank  is  composed  of  limestone  and  does 
tot  overflow.  The  left  bank  is  high,  but  overflows  during  floods.  The  bed  of  the 
tream  is  composed  of  sand,  free  from  vegetation,  and  slightly  shifting.  A  single- 
pan  truss  bridge  crosses  the  river  at  an  angle  of  76°  about  300  feet  above  the 
uspension  bridge. 

Discharge  measurements  are  made  from  the  suspension  bridge.  The  initial  point 
ar  soundings  is  the  edge  of  the  right  abutment. 

An  inclined  gage  in  three  sections  is  located  on  the  left  bank  under  the  bridge, 
during  1905  the  gage  was  read  twice  each  day  by  W.  J.  Cassaday.  Bench  marks 
rere  established  as  follows:  (1 )  The  top  of  the  water  table  on  the  top  of  the  south  pier 
f  the  abutment  of  the  suspension  bridge,  about  3  inches  above  the  floor,  marked 
lU.  S.  G.  S.  B.  M.";  elevation,  44.33  feet  above  the  datum  of  the  gage.  (2)  United 
tates  Coast  and  Geodetic  Survey  bolt  in  the  side  of  Patton's  feed  store;  elevation, 
5.60  feet  above  the  datum  of  the  gage  and  413.18  feet  above  mean  low  tide.  (3) 
he  floor  of  the  truss  bridge  above  the  susi>ension  bridge,  at  the  foot  of  the  down- 
tream  batter  brace  on  the  Waco  side;  elevation,  45.40  feet  above  the  datum  of  the 
age. 

Information  in  regard  to  thin  station  is  contained  in  the  following  Water-Supply 
"apers  of  the  United  States  Geological  Survey : 

Description:  28,  p  118;  37,  p  272;  50,  p  333:  66,  p  58-59;  84,  pp  143-144;  99,  pp  325-326;  132,  pp  28-29. 

Discharge:  28,  p  129;  37,  p  272.  50,  p  331:  66,  p  59;  84,  pp  144-145;  99,  p  327;  132,  p  30. 

Discharge,  monthly:  75.  pp  150-151:  hi,  p  116;  99,  p  328:  132,  p  31. 

Cage  heights:  28,  p  121;  37.  p  273;  50.  p  334;  66,  p  59;  84,  p  145;  99,  p  327;  182,  p  30. 

Hating  tables:  66,  p  173;  84,  p  1 46;  99,  p  328;  132,  p  31. 
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STREAM    MEASUREMENTS   IN    1905,  PART    X. 


Discharge  measurements  of  Brazos  River  at  Waco,  Tex.,  in  1905. 


Date. 


Hydrographcr. 


May  1 « \V.  J.  Ca*»aday . 

May  2 II.  II.  Fox 


May  2 ' do 

May  2 i do 

May  3 ' do 

Maya i do 

May  4 j do 

May8 i do 

May  9 ■ do 

May9 ! do 

August  10 j  T.  V.  Taylor. 

August  11 j do 

August  12 ! do 

August  19 i do 

August  26 1 do 


charge. 


«  Float  measurement. 


Doily  guye  height,  in  feel,  of  Brazos  River  at  Waco,  Tex.,  for  1905. 


Day. 


Jan. 


1 2.5 

2 2.5 

3 '  2.5 

4 2.5 

5 2.5 

6 2.5 

7 '  2.5 

8 2.5 

9 2.5 

10 2.5 

11 j  2.55 

12 \  5.3 

13 '  1.55 

II 3.25 

15 'J.  9 

Hi 2.65 

17 3.1 

IS 3.2 

19 3.1 

20 3.0 

21 3.0 

22 2.95 

23 |  2.9 

24 ,  2.9 

25 2.9 

26 |  2.  So 

27 2.  H 

28 2.8 

29 2.H 

30 2.8 

31 2.  8 


Feb. 

2.8 

2.8 

2. 75 

2.7 

2.7 

2.7 

2.7 

2.7     I 

I 

2.85  , 

3.5  | 

3.3  j 

3. 3  I 
8.2  j 

3. 1  i 
2.95, 
3.5  ' 
3. 0     j 

3.  6 

4. 85  ' 
4.95! 

4.  1 
3.75  ' 
3.55  : 

3.4  | 
3.  25  i 

3. 2  ' 
3.25  ' 
3.3 


Mar. 

3.2 
3.2 
3.2 

:„r,| 

3.1  j 
3.1  i 
3.3    ' 

xts  ; 

4.0  | 
4.15  ( 

4.0  I 

3.75 ; 

3.65  I 

3.55 ; 

3.6  i 
4.05  ' 
5..B  ! 
S.  15  ; 
6.3 
6.1 
7.25  - 
.>. ,)     ^ 

5.1  i 
4.95 
1.55 
4.15  , 
1.05 
4.05 
5.  1     ; 


Apr.     May.    June. 


4.8 

10.35 

11.6 

8.7 

7.  7 

7.35 

7.05 

6. 65 

6.55 

6.4 

5.9 

5. 65 

5.3 

ft.  9 

4.  55 

4.  15 

4.25 

4.1 

1.1 

1.1 

1. 1)5 

1.0 

4.0 

14.2 

14.0 

x.  8 

13. 15 

9. 3 

10.1 

22. 0 


25.0  I 
12.9     ! 

10.5  l 
9.3  | 
9.1     I 

13.15  , 
10.7    | 

14.1  I 
1,0    I 

5.2 
9. 35 
11.0 
17.45 

28. 6 
13.  5 
11.8 
11.7 
10.5 

9.  3 


7.1 

0.9 

6.65 

6.0 

5.  75 

5. 35 

4.9 

4.8 

4.7 

4 

4 

4 

4 

4 

4 

4 

4.5.' 

4.<w 

4.8 

7.6 


July. 


4 

05 

i     * 

55 

\     4 

4 

1     4 

3 

i    4 

25 

|     4 

4 

4 

u 

4 

13.8 

8.8 

12.7 

7.  35 

16.15 

8.  25 

15.05 

7.5 

13.9 

7.55 

13.35 

»■-•* 

11.6 

12.55 

9.0 

8.65 

8.7 

7.  45 

7.1  ^ 

6.55 

6.3 

6. 75 

6.  ,55 

6.7 

9.2 

7.95 

7.3 

6.9 

6. 5 

7.7 

7.4 

7.65 

7.4 

6.  55 

6.  15 

6.1 

4.9 

1.  15 

4.2 

4.7 

1.5 

4.  75 

6.  s 
12.  0 
17.1 
12.9 

9.0 


Aug. 

Sept. 

6.9 

3.1 

6.7 

3.1 

6.55 

3.1 

6.4 

3.0 

6.05 

3.1 

6.0 

3.0 

7.1 

3.0 

7.6 

3.0 

7.1 

3.0 

6.55 

2.96 

5. 75 

2.9 

5. 75 

3.0 

5.5 

8.1 

5.0 

8.95 

4.  75 

7.3 

4.6 

6.6 

4.35 

6.3 

Oct.   I  Nov.  '  Dec. 


3.  95 
3.  75 
5.  15 
1.7 
1.35 
4.0 
3.9 
3.  8 
3.  (55 
3.  45 

3.  25 

3.2 

3.1 


6.45  j 
6.3     I 
6.05  ' 
6. 65 
5.  Oo 
4.5 

4,,  ! 

4.1     i 

4.0     j 
3.85  ' 
3.  S 
3.65 
3.55  | 


3.35 

3.15 

3.0 

4.8 

5.9 

4.9 

4.55 

4.1 

4.25 

4.65 

4.4 

4.6 

4.3 

4.1 

3.95 

3.75 

3.55 

3.4 

5.35 

7.55 

6.6 

5.75 

5.55 

5.1 

4.4 

4.15 

4.0 

3. 75 

3. 55 

3. 45 

3.3 


3.05  j 

3.0    j 
2.9 
2.85 
2.8    I 
2.8    ' 
2.8    ' 
2.75  ' 
3.65  | 
4. 15 
3.95  ! 
3.85  ! 

M>  ! 

4.6 ; 

4.3  ; 

4.3  ; 

4.15  , 

3.85  j 

3.65  ; 

3.5    ' 

3.45  I 

3. 35  I 

3.3 

3.4 

3.4 

3.4 

3.35 

3.25 

3.2 

3.1 


3.15 

3.2 

3.15 

3.1 

3.0 

2.95 

2.85 

2.8 

2.8 

2.8 

2.8 

2.85 

4.1 

4.95 
41.-* 

4-;y 

4-  ^ 

4,  * 

5.  J 
5. 

4.^ 
4^ 
4.C* 
3.9^ 
3.7^ 
3.5^ 
3.5 
3.45> 
3.4 
3.5 
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n  mting  table  for  Brazos  River  at  Waco,  Tex.,  frmn  January  1  to  December  SI,  1905. 


Gage     I 
height.  | 

Feet. 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
I  2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 


Discharge. 


Gage 
height. 


Second-feet. -\ 
62 

82  j 

104  | 

128  '| 
145 

1S1  I 

215  j 

248  \ 
284 

323  I 

365  ; 

410  j 
460 
520 
690 

665  | 

740  ! 


Feet. 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.20 
5.40 
5.60 


Discharge.  I 


Second-feet, 
820 
900 
980 
1,065 
1,150 
1,235 
1,320 
1,410 
1,500 
1,595 
1,695 
1,795 
1,900 
2,005 
2,225 
2,455 
2,700 


Gage 
height. 

Discharge. 

Gage 
,   height. 

!     Fed. 

Discharge. 
Second-feet. 

Fret. 

Second-feet. 

5.80 

2,955 

9.50 

9,200 

6.00 

3,220 

10.00 

10,260 

6.20 

3,490 

10.50 

11,360 

6.40 

3,770 

11.00 

12,510 

6.60 

4,055 

1      11.50 

13,700 

6.80 

4,345 

1      12.00 

14,900 

7.00 

4,645 

,      12. 50 

16, 150 

7.20 

4,955 

1      13.00 

17,450 

7.40 

5,275 

1      13. 50 

18,800 

7.60 

5,605 

14.00 

20,200 

7.80 

5,945 

14.50 

21,660 

8.00 

6,300 

15.00 

23.180 

8.20 

6,660 

!      16.00 

26,400 

8.40 

7,030 

17.00 

29,850 

8.60 

7,410 

18.00 

33,500 

8.80 

7,790 

9.00 

8,190 

; above  table  is  based  on  discharge  measurements  made  during  1900  to  1905  and  is  well  denned. 

Estimated  monthly  discharge  of  Brazos  River  at  Waco,  Tex.,  for  1905. 
[Drainage  area,  30,750  square  miles.] 


Month. 


*ry 

lary 

ti 

st 

mber 

wr 

mber 

mber 

The  year 


Discharge  in  second-feet. 


i 


Maximum.  Minimum. 


340 
952 
570 
400 
500 
2S0 
210 
5,  605 
S,0<X) 
5,522 
2, 005 
2, 515 

85,500  I 


1*4 

248 

410 

1,065 

2. 225 

1,277 

1,235 

410 

323 

305 

266 

284 

LSI 


Mean. 


388 

585 

1,642 

7,347 

18,280 

3,898 

5,771 

2,276 

1,906 

1,561 

718 

931 

3. 775 


Total  in 
acre-feet. 


23, 

32, 

101, 

437, 

1,124, 

231, 

351, 

139, 

113, 

95, 

42, 


Run-off. 


Second-feet 

per  square 

mile. 

Depth  in 
inches. 

0.013 

0.015 

.019 

.020 

.053 

.061 

.239 

.267 

.594 

.685 

.127 

.142 

.188 

.217 

.074 

.085 

.062 

.069 

.051 

.059 

.023 

.026 

.030 

.035 

.123 

1.68 

BRAZOS  RIVER  AT  RICHMOND,  TKX. 

tis  station  was  established  January  1,  liHW,  by  Thomas  V.  Taylor.  It  is  located 
ie  bridge  of  the  Southern  Pacific  Kail  road. 

he  channel  is  straight  for  200  feet  above  and  U00  feet  below  the  station,  and  has  a 
th  of  about  175  feet  at  low  water,  without  piers,  and  al>out  500  feet  at  ordinary 
a  water,  broken  by  three  piers.  During  very  high  floods  the  left  bank  overflows 
the  width  of  the  stream  is  WM)  feet.  The  bed  of  the  stream  is  sandy  except 
and  the  piers,  where  it  is  stony,  and  is  slightly  shifting.  The  current  is  obstructed 
lewhat  by  old  piles.  Above  and  at  Waco  the  river  rises  rapidly,  and  when  it 
a  above  gage  height  30  feet  overflows  the  bottom  lands  beAow  VYui  lov^vv.    \s\\vlw 
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the  floods  spread  out  over  the  bottom  lands,  as  they  do  from  Waco  to  Richmond,  the 
river  stays  up  longer  in  its  lower  stretches  than  it  does  in  the  upper  sections,  as  the 
txrttoms  and  the  lowlands  serve  as  storage  reservoirs  for  the  back  water  and  are 
drained  slowly  as  the  river  recedes.  Above  Waco  the  surface  water  rushes  off  into 
the  stream  more  rapidly,  and  the  river  rises  more  suddenly  and  falls  almost  88  sud- 
denly. For  this  reason  it  is  possible  for  the  maximum  discharge  at  Waco  to  be 
greater  than  it  is  at  Richmond. 

Discharge  measuremente  are  made  from  the  bridge.  The  initial  point  for  sound- 
ings is  the  east  face  of  the  pier  under  the  west  end  of  the  middle  span. 

A  standard  chain  gage  is  attached  to  the  bridge;  length  of  chain,  53.82  feet.  Dur- 
ing 1905  the  gage  was  read  once  each  day  by  J.  E.  Winston.  Bench  marks  were 
established  as  follows:  (1)  The  top  of  the  tie  at  the  downspout  of  the  gage  box  in 
the  central  panel  of  the  middle  span  on  the  downstream  side  «f  the  bridge;  elen- 
tion,  51.52  feet.  (2)  A  point  marked  "R.  F."  on  the  southeast  corner  of  the  tie 
seat  of  west  abutment;  elevation,  51.11  feet.  (3)  The  top  of  the  north  bolt  in  flange 
of  hydrant  at  corner  of  Railroad  and  First  streets,  6  inches  below  the  top  of  the 
hydrant;  elevation,  47.26  feet.  (4)  The  top  of  the  northeast  corner  of  base  stone  of 
"Our  Heroes,,  monument  in  the  court-house  square;  elevation,  53.52  feet  Eleva- 
tions refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  H4,  p  147;  99,  p  329;  132,  pp  32-33. 
Discharge:  84,  p  147;  99,  p  330;  132,  p  33. 
Discharge,  monthly:  99,  p  332;  132,  p  35. 
Gage  heights:  99,  pp  330-331;  132,  p  33. 
Rating  table:  99,  p  331;  132.  p  34. 


Discharge  measurements  of  Brazos  River  at  Richmond,  Tex.,  in  1906. 
Date.  Hydrographer. 


July  25 '  T.  V.  Taylor  . 

August  4 do 


Gage         Dw- 
height.  I  chaise. 


I  Second- 

Feet.  ffd. 

9.1  I  9,« 

8.4  i  7,« 
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Daily  gage  height,  in  feet,  of  Brazos  River  at  Richmond,  Tex.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

3.1 
3.0 
3.0 
4.9 
2.5 
2.5 
2.5 
2.5 
2.6 
2.8 
3.2 
3.4 

Nov. 

Dee. 

2.5 
3.2 
4.1 
2.9 
2.7 
2.6 
2.3 
2.6 
3.1 
3.1 
3.1 
3.1 

6.1 
6.0 
5.8 
5.6 
5.1 
6.1 
5.9 
6.0 
6.1 
6.0 
6.1 
5.6 

5.6 
5.4 
4.8 
3.6 
6.0 
9.7 
10.1 
9.5 
8.8 
11.9 
11.4 
10.9 

10.1 
9.9 
9.2 
15.9 
18.1 
17.1 
15.0 
13.2 
12.0 
11.7 
11.1 
10.9 

28.1 
28.2 
28.3 
30.2 
31.9 
33.0 
32.9 
32.2 
31.2 
32.1 
31.1 
31.0 

18.1 
18.1 
15.1 
14.0 
13.8 
13.6 
13.5 
11.8 
11.5 
11.0 
11.0 
9.9 

19.5 
19.1 
18.9 
17.4 
17.1 
15.6 
15.2 
14.8 
14.5 
14.3 
14.3 
14.2 

13.6 
10.3 
9.3 
8.4 
7.8 
7.8 
6.2 
6.3 
6.35 
6.5 
6.7 
7.0 

3.4 
3.3 
3.4 
3.4 
3.6 
3.0 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 

3.4 
3.2 
3.3 
3.2 
3.2 
3.3 
3.4 
3.6 
3.7. 
3.8 
4.0 
4.1 

3.1 

L 

3.0 

3.0 

3.1 

3.2 

. 

3.2 

3.3 

; 

3.3 

\ 

3.5 

\ 

3.3 

3.2 

! 

3.3 

3.1 

6.1 

10.6 

10.8 

31.3 

8.6 

14.1 

7.1 

4.3 

3.2 

4.2 

3.8 

3.1 

6.4 

9.6 

10.6 

31.5 

9.1 

14.0 

6.0 

4.8 

3.2 

4.2 

3.4 

3.1 

6.3 

7.7 

10.1 

31.5 

8.6 

14.0 

5.1 

6.7 

3.2 

4.3 

3.5 

3.1 

8.0 

10. 1 

9.1 

31.8 

8.4 

13.8 

5.2 

6.2 

3.2 

4.3 

3.7 

3.6 

10.6 

8.3 

8.1 

32.1 

8.2 

13.0 

5.4 

6.5 

3.2 

4.5 

4.6 

5.4 

10.8 

11.1 

8.0 

32.1 

8.2 

11.3 

5.1 

6.7 

3.2 

4.5 

6.3 

3.9 

9.8 

16.1 

7.8 

31.6 

8.2 

11.1 

4.9 

7.0 

3.2 

4.3 

8.0 

3.8 

10.1 

17.1 

5.0 

"31.65 

8.3 

10.8 

4.7 

6.3 

3.1 

4.2 

8.4 

3.5 

9.1 

17.1 

2.8 

28.6 

8.2 

9.7 

4.0 

4.3 

3.1 

4.0 

8.4 



3.0 

9.3 

15.4 

2.5 

28.6 

8.4 

9.2 

4.0 

4.4 

4.2 

3.8 

8.7 

2.8 
3.0 
3.0 
5.1 
6.1 
6.1 
6.0 
5.9 

10.1 
7.8 
7.1 
5.9 
5.0 
5.1 

13.9 
14.9 
13.3 
12.8 
10.8 
9.1 
10.7 
13.4 

2.1 
2.2 
20.1 
20.6 
21.7 
23.6 
23.5 
25.1 

29.0 
27.8 
25.7 
25.6 
25.0 
24.7 
20.9 
18.3 

9.9 
11.8 
11.8 
12.1 
22.0 
20.8 
20.3 
19.9 

9.1 
9.1 
9.1 
6.5 
8.0 
11.4 
13.7 
14.3 

4.0 
4.0 
4.0 
4.0 
3.9 
3.9 
3.8 
3.6 

4.6 
6.3 
6.3 
4.2 
4.4 
4.2 
4.2 
3.4 

5.7 
6.3 
7.1 
6.8 
5.3 
4.8 
4.5 
4.3 

3.5 
3.6 
3.4 
3.4 
3.3 
3.3 
3.3 
3.1 

8.8 

8.0 

7.1 

7.3 

7.6 

7.3 

, 

7.1 

) 

6.1 

j 

u 

11.7 

18.1 

14.4 

3.4 

4.0 

6.4 

Stoh'on  rating  table  for  Brazos  River  at  Richmond,  Tex.,  from  January  1,  1904,  to  Decem- 
ber 31,  1905. 


Gage 
height 

Discharge. 

1     Gage 
I   height. 

Discharge. 

Gage 
height. 

1 
Discharge. 

Gage 
height. 

Discharge. 

Fed. 

Sccond-fcct. 

1      Feet. 

Sccond-fctl. 

1      Fat. 

Sccond-fot. 

Fat 

Second-fed. 

1.50 

820 

3.00 

i          1,820 

4.50 

3,310 

7.00 

6,500 

1.60 

870 

3.10 

1,910 

4. GO 

3, 420 

7.20 

6,780 

1.70 

920 

3.20 

,          2,000 

4. 70 

3, 530 

7.40 

7,060 

1.80 

980 

3.30 

|          2,  OIK) 

,         4.80 

3,  WO 

7.60 

7,350 

1.90 

1,040 

3.40 

2, 1*0 

4.90 

3,760 

7.80 

7,650 

2.00 

1,100 

j        3.50 

1          2, 270 

5.00 

3,880 

8.00 

7, 950 

2.10 

1,160 

!        3.  GO 

2, 370 

5. 20 

4,120 

8.50 

8,700 

2.20 

1,220 

1         3.70 

2, 470 

5.  40 

4,360 

9.00 

9, 480 

2.30 

1,290 

j        3.  SO 

2. 570 

5.  GO 

4.600 

9. 50 

10,280 

2.40 

1,360 

3.90 

2, 670 

5.80 

4,860 

10.00 

11,120 

2.50 

1,430 

4.00 

2, 770 

«;.  no 

5,120 

10. 50 

12,020 

2.60 

1,500 

|         4.10. 

i          2. S70 

«.  20 

5. 380 

11.00 

13,020 

2.70 

1,580 

;         4. 20 

1           2,  WO 

6.  40 

5,6f»0 

11.50 

14, 120 

2.80 

1,660 

'         4.  'M) 

1          3, 090 

6.  GO 

5,910 

12.  00 

15,270 

2.90 

1,740 

1         4.  10 

3,  200 

G.80 

6. 220 

13.00 

17,590 

Jne above  table  is  based  on  discharge  measurements  made  during  lWi-VJKS,  fu\&\\.\ftN«A\  tatat&&. 
™°**S*ge height  13  feet  the  rating  curve  is  a  tangent,  the  difference  tatag  "MO  \*^  \«o\Yv.    Mawrc^'Sfc 
"*' Ms  fable  Is  the  same  us  the  190J  table. 
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stream  Measurements  in  1905,  part  x. 


Estimated  monthly  discharge  of  Brazos  River  at  Richmond,  Tex.,  for  1906. 
[Drainage  area,  44,000  square  miles.] 


Month. 


January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discbarge  in  second-feet. 


Maximum. 

Minimum. 

Mean. 

5,250 

1,290 

2,594 

12,f>20 

3,880 

6,712 

27,430 

2,370 

13,380 

4fi,  f>30 

1,160 

17,680 

65,690 

29.S30 

55,690 

39,190 

H.250 

17,070 

33,190 

5,800 

18,680 

19,030 

2,180 

5,290 

0,500 

1,500 

3,169 

G.640 

1,430 

2,665 

3,310 

1,910 

2,498 

9.100 

1,820 

4,465 

65,590  I 


1,160  '      12,490 


I 


Total  in 
acre-feet. 


159,500 

374,400 

822,700 

1,052.000 

3,424,000 

1.016,000 

1,149,000 

325,300 

188,600 

163,900 

148,600 

274,500 


9,098,000 


Run-off. 


per^uare    inchft 


0.059 
.153 
.304 
.402 

1.27 
.388 
.425 
.120 
.072 
.061 
.057 
.101 


I 


0.0ft 

.1% 
.» 

l.tf 

.48 
.491 
.IS 
.080 
.<B0 
.ON 
.IK 


284         3.80 


COLORADO  RIVER  (OF  TEXAS)    DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN! 

Colorado  River  rises  in  the  extreme  western  portion  of  the  State,  within  a  few  miles 
of  the  eastern  boundary  of  New  Mexico,  and  flows  in  a  general  southeasterly  direc- 
tion, emptying  into  the  Gulf  of  Mexico  in  Matagorda  County.  The  drainage  area 
above  Austin  is  37,000  square  miles  and  above  Columbus  40,000  square  miles,  and  it  : 
extends  into  the  corner  of  New  Mexico.  Its  main  tributaries  are  the  Concho,  the 
San  Saba,  and  the  Llano.  The  Concho  has  a  reliable  flow  and  contributes  a  greater 
amount  of  water  than  the  Colorado  at  their  junction.  The  Concho  furnishes  water 
for  irrigation  and  water  power  and  supports  in  Irion  and  Tom  Green  counties  some 
excellent  irrigation  systems,  described  in  Water-Supply  Paper  No.  71.  San  Saba  and 
JJano  rivers  are  described  in  the  same  paper. 

The  Colorado  at  Austin  emerges  from  a  canyon.  From  Austin  to  the  Gulf  it 
traverses  a  rather  flat  country,  and  its  waters  are  utilized  for  many  power  plants; 
60,000  acres  of  rice  were  sowed  during  the  season  of  1902  in  the  counties  of  Colorado, 
Wharton,  and  Matagorda,  under  canals  that  obtained  their  water  from  the  Colorado. 

COLORADO  UIVKR  AT  Al'STIN,  TEX. 

This  station  was  established  December  21,  1W)7.  It  was  originally  located  at  the 
dam  near  Austin,  Tex.  On  the  failure  of  this  dam  t he  station  was  removed  to  the 
Congress  Avenue  Bridge,  south  of  the  city. 

The  channel  is  straight  for  400  feet  above  and  below  the  station.  The  velocity18 
moderately  rapid.  Neither  bank  has  overflowed  since  the  dam  was  washed  aw'a>- 
The  bed  of  the  stream  is  composed  of  sand  and  is  slightly  shifting. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  3  miles  aboveC°n 
gress  Avenue  H ridge,  about  one-eighth  mile  above*  the  ruins  of  the  Austin  dam  **n 
power  house.  The  cable  has  a  span  of  about  7.' 50  feet,  but  the  width  of  the  rive*"  l 
low  water  is  less  than  half  this  distance. 

Gage  heights  were  first  taken  on  the  crest  <>f  the  Austin  dam  August  13,  1895,  2*-1 
were  continued  from  that  date  until  the  failure  of  the  dam  occurred  in  April,  1- "** 
A  staff  gage  consisting  <>f  upright  posts  driven  into  the  bank  of  the  river  is  loci** 


COLORADO   RIVER    (TEXAS)    BASIN.  25 

ar  the  bath  houae  about  150  feet  above  the  bridge.  For  higher  gage  height*  the 
st  pier  from  the  north  has  been  marked  up  to  40.00  feet.  A  standard  chain 
.ge  is  attached  to  the  bridge  at  the  same  datum.  During  1905  the  gage  was  read 
rice  each  day  by  \V.  Peterson.  Bench  marks  were  established  as  follows:  (I)  A 
nited  States  Coast  and  Geodetic  Survey  copper  bolt  on  the  top  of  the  west  end  of 
le  south  pier  of  Congress  Avenue  Bridge,  475  feet al>ove  mean  sea  level  and  48.00  feet 
30ve  the  datum  of  the  gage.  (2)  A  similar  bolt  in  the  southwest  wall  of  the  post- 
ffice  at  Austin,  508  feet  above  mean  sea  level;  elevation,  81.00  feet  al)ove  the  datum 
I  the  gage.  (3)  On  the  first  flange  above  the  cribwork  of  the  north  pier  of  the 
ridge,  marked  "  U.  S.  G.  S.  B.  M.  4.78";  elevation,  4.78  feet  above  gage  datum  and 
SI. 78  feet  above  mean  sea  level. 

The  low-water  level  at  this  point  has  been  gradually  falling  for  over  a  year.  This 
ms  been  caused  by  the  erosion  of  the  channel  about  200  yards  IMow  the  highway 
nidge.  Under  the  highway  bridge  the  water  spreads  out  into  a  large  pool,  the 
mtlet  of  which  is  through  two  contracted  sections  l>elow,  the  main  one  of  which 
wing  the  one  in  which  the  erosion  has  taken  place.  The  lowest  level  that  the  water 
ias  reached  yet  has  been  0.70  foot  by  gage,  but  the  corresponding  discharge  was  no 
ess  than  the  minimum  of  1902. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of 
lie  United  States  Geological  Survey  (Ann = Annual  Report;  Bull=Bulletin;  \VS= 
Water-Supply  Paper) : 

Description:  Bull  140,  pp  82-83;  WS  28,  pp  118-119;  37,  p  274;  50,  pp  336-337;  66,  p  64;  84,  pp  149-150; 
9,p334;  132,  p  36. 

Discharge-  Ann  18,  iv,  p  110;  Bull  140,  p  88;  WS  28,  p  129;  37,  p  274;  50,  p  337;  66,  p  64;  84,  p  150;  99, 
►  335;  132,  p37. 

Discharge,  monthly:  WS  75,  p  152;  84,  p  152;  99,  p  336;  132,  p  39. 

Gage  height*:  WS  28.  pp  122-124;  37,  p  275;  50,  p  338;  66,  p  6  J:  84,  p  151;  99,  p  335;  132,  p  38. 

Hydrograph:  WS  75,  p  152. 

Rating  tables:  WS  66,  p  173;  84,  p  151;  99,  p  336;  132,  p  39. 

Discharge  measurements  of  Colorado  River  at  Austin,  Tec,  in  1005. 


Date.  '  Hydographcr. 


hilyl5 '  H.  H.  Fox... 

Folyl" do 

talyil ' do 

Ingust  19 do 

September  3 do 

September  16.. |  T.U.Taylor. 


Gage 
height. 

Dis- 
charge. 

Feet. 

Scrawl- 
fret. 

2.7  ' 

1,760 

2.2  1 

1.111 

1.7  1 

520 

1.1  1 

240 

.8' 

176 

.8  1 

171 
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Daily  gage  height,  in  feet,  of  Colorado  River  at  Austin,  Tej\,  for  1 905. 


Jan.   ,    Feb. 


1 |  1.3 

2 1.25 

3 1.2 

4 |  1.2 

5 1.2 

6 '  1.2 

7 ,  1.2 

8 -  1.2 

9 \  1.2. 

10 1.2 

11 1.2 

12 1.2 

13 \  1.2 

14 1.3 

15 1.3 

16 1.25 

17 \  1.2 

18 i  1.2 

19 1.25 

20 '  1.2 

21 \  1.2 

22 1.2 

23 i  1.2 

2-1 1.2 

25 J  1.2 

26 1.2 

27 1.2 

28 1.15 

29 1.1 

30 1.1 

31 1.1 


1.2 

1.2 

1.2 

1.2 

1.2 

1,2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.6 

1.15 

1.25 

1.15 

1.2 

1.25 

1.3 

1.3 

1.3 

1.4 

1.5 

1.5 

1.4 

1.4 

1.4 

1.3 


Mar. 

1.3 

1.3 

1.25 

1.2 

1.2 

1.2 

1.25 

1.65 

1.6 

1.5 

1.5 

1.6 

1.65 

1.6 

1.6 

1.75 

2.95 

3.3 

6.7 

3.75 

3.65 

3.55 

3.0 

2.6 

2.5 

2.4 

2. 25 

2.15 

2.05 

1.9 

1.9 


Apr. 


1.8 
1.85 
2.95 
5.5 
4.3 
3.5 
5.1 
3.75 
3.05 
2.75 
2.55 
2.5 
2.4 
2.4 
2.3 
2.15 
2.0 
2.0 
1.85 
1.8 
1.8 
1.8 
1.7 
4.25 
9.2 
7.3 
6. 25 
5.75 
7.65 
15.05 


May.  |  June.    July. 


7.9 
6.75 
5.35 
4.55 
4.2    | 
3.85  I 
3.55  j 
3.35  j 
10.5 
7.85 
6.6 
4.95 
3.9 
3.6 
4.75 
7.6 
8.1 
5.6 
3.9 
3.25 
3.0 
2.85 
2.6 
2.55 
4. 75 
4.55 
4.45 
3.7 
3.5 
3.9 
3.35 


2.75  j 

3.7    I 

3.15  I 

2.9 

2.65 

2.5 

2.5 

2,35 

2.2 

2.1 

2.0 

1.9 

1.8 

1.8 

1.8 

2.2 

2.3 

2.26 

1.9 

1.8 

1.7 

1.75 

2.0 

1.9 

3.2 

3.15 

2.85 

2.7 

2.7 

2.5 


Aug.  ,  Sept. 


2.25 

2.05 

1.85 

2.0 

1.8 

1.7 

2.6 

3.3 

4.0 

4.65 

3.95 

3.6    | 

3.25  j 

3.05 

2.7 

2.4 

2.2 

2.05 

1.9 

1.8 

1.7 

1.65 

1.56 

1.45 

1.4 

1.4 

1.3 

1.3 

1.8 

3.6 

5.95 


4.2 

3.2 

2.75 

2.6 

2.45 

2.4 

2.3 

2.16 

1.86 

1.66 

1.9 

1.8 

1.65 

1.5 

1.35 

1.3 

1.2 

1.2 

1.15 

1.05 

1.0 

1.0 

1.0 


.8 
.8 
.9 
.9 
.9 


0.8 

.85 

.8 

.8 
1.0 
1.25 
1.0 

.9 

.8 

.8 

.85 

.95 

.9 

.8 

.8 

.8 
1.7 
2.5 
2,2 
2.05 
2,4 
2.15 
1.9 
1.8 
1.9 
1.8 
1.7 
1.67 
1.5 
1.4 


Oct.       Nov.     Dec. 


1.25 

1.15 

1.1 

1.0 

1.0 

i.o  ! 

1.3    ! 
2.16 
2.95 
2.45  i 

2.2  . 
2.05  [ 
1.96 
1.75  I 
1.55  I 
1.45  i 
1.3 

1.3  j 

1.2  ' 

1.3  I 

2.2  | 
3.35  | 
2.55 
2.05 
1.7 
1.45 

1.3  I 
1.25  | 
1.2  | 
1.2  | 
1. 15  I 


1.0 
1.1 
1.1 
1.1 
1.1 
.95 
1.0 
1.0 

1.25 

1.85 

2.4 

2.9 

2.7 

2.25 

1.95 

1.75 

1.65 

1.4 

1.3 

1.2 

1.2 

1.1 

1.1 

14 

1.1 

1.1 

1.1 

1.1 

1.05 

1.0 


1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

u 

1.0 

o 

Lfi 
LIS 
1.0 
10 
1.0 
LI 
1.S 
1.5 
L6 
L5 
L4 
1.0 
1.6 
1.4 
L2 
1.15 
1.0 
1.1 
1.2 


Station  rating  table  for  Colorodo  Hirer  at  Austin,  Tex.,  from  January  1  to  December  SI, 

1905. 


Gage 
height. 

Discharge. 

Ft  rt. 

Sccond-fai. 

0.80 

175 

.90 

195 

1.00 

220 

1.10 

250 

1.20 

290 

1.30 

340 

1.40 

400 

1.50 

470 

1 .  60 

540 

1.70 

(.20 

1.80 

700 

1      Gage 
,    height. 

Discharge. 
Si  cowl-fcct. 

Gage 
height. 

Discharge.  | 

| 

Gage 
height. 

Discharge. 

I       Fat. 

Fvet. 

Strand-feet. 

Feet. 

Second-Jed. 

1.90 

790 

3.00 

2,260    1 

4.20 

6,170 

i         2.00 

885 

3.10 

2,450    1 

4.40 

5,810 

'         2. 10 

990 

3.20 

2,650    1 

4.60 

6,510 

'         2. 20 

1,105 

3.30 

2,860    , 

4.80 

7,270 

2.30 

1,225 

3.40 

3.070 

5.00 

8,080 

I         'Li0 

1,345 

3.50 

3,290    | 

6.20 

8,920 

i         2. 50 

1,470 

3.110 

3,  .530    , 

5.40 

9,760 

2.60 

1,605 

3.70 

3,780 

5.60 

10,600 

2.70 

1,750 

3.80 

•1.040 

5.80 

11,440 

2.  HO 

1,910 

3.90 

4.310    , 

6.00 

12,280 

2. 90 

2, 080 

4.00 

4,580 

6.20 

13,130 

The  above  table  is  based  on  discharge  measurements  marie  during  1904-5.  It  is  well  defi**^ 
between  gage  heights  0.8  foot  anri  ti  feet.  Above  gage  height  G.l  feet  the  ruting  curve  is  a  tan^^ 
the  difference  being  430  per  tenth. 
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moled  monthly  dixcluirge  of  Colorado  River  at  Austin,  Tiu:,  for  1905. 
[Drainage  area,  37,000  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

[onth. 

Maximum. 

340 

540 

11,020 

.51, 190 

31,620 

3,780 

12,070 

5,170 

1,470 

2,965 

2,080 

540 

51,190 

Minimum. 

250 
270 
290 
620 
1,537 
620 
340 
175 
175 
220 
207 
220 

175 

Mean. 

293 

335 

1,461 

6,557 

8,267 

1,404 

1,949 

775 

4*8 

689 

505 

299 

Second-feet 

per  sauare 

mile. 

Depth  in 
inches. 

18,020 

18,600 

89,830 

390,200 

508,300 

83,540 

119,800 

47, 050 

29,040 

42,360 

30,050 

18,380 

1,396,000 

0.0079 
.0091 
.039 
.177 
.223 
.03* 
.053 
.021 
.013 
.019 
.014 
.0081 

.'052 

0.0091 

.0095 

.045 

.198 

.257 

.042 

.061 

.024 

.014 

.022 

.016 

.0098 

r 

1,918 

.707 

COLORADO  RIVER  AT  COLUMBl'H,  TEX. 

ion  was  established  in  December,  1902,   by  Thomas  U.  Taylor.     It  is 
tie  highway  bridge  east  of  Columbus. 

nel  is  straight  for  200  feet  above  and  600  feet  below  the  bridge,  and  has 
140  feet  at  low  water,  unobstructed  by  piers,  and  a  width  of  450  feet  at 
gh  water,  broken  by  two  pier*.  At  very  high  stages  the  left  bank  over- 
veral  hundred  feet,  but  the  water  passes  under  the  iron  trestle  approach 
je.  The  bed  is  composed  of  gravel  and  sand  and  is  fairly  permanent. 
»  measurements  are  made  from  the  three-span  highway  bridge  at  which 
located. 

marked  on  the  downstream  side  of  the  pier  on  the  west  side  of  the  river, 
i  is  taken  at  50  feet  below  the  top  of  this  pier,  and  the  observer,  W.  E. 
isures  down  from  this  point  with  a  tagged  chain  and  lead  weight.  Bench 
established  as  follows:  (1 )  The  top  of  pier  at  the  west  end  of  the  middle 
bridge;  elevation,  50.00  feet.  (2)  The  east  end  of  the  top  of  the  top 
it  the  south  door  of  the  Columbus  jail;  elevation,  53.22  feet.  (3)  The 
>f  the  top  stone  step  at  the  east  door  of  the  Columbus  court-house;  eleva- 
feet.  (4)  The  top  of  the  rail  over  the  extreme  west  pier  of  the  Southern 
idge  crossing  the  river  above  the  gaging  station;  elevation,  51.13  feet, 
refer  to  the  datum  of  the  gage. 

rement  made  at  this  station  August  5,  1905,  by  T.  V.  Taylor  gave  the 
jsults:  Gage  height,  10.8  feet;  discharge,  3,S20  second-feet, 
ion  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
le  United  States  Geological  Survey: 

:  84,  p  149;  99,  pp  33*2-338;  132,  p  40. 

84,  p  149:  99,  p  333:  132.  p  40. 

monthly;  132,  p  42. 

te:  99,  pp  333-334;  132.  p  41. 

e:  132,  p  42. 


i 
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Daily  gage  height,  in  feet,  of  Colorado  River  at  Columbus,  Tex.,  for  1 905. 


Day. 


1 

2 

3 

4 

5 ... 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

6.45 

6.4 

6.4 

6.4 

6.2 

6.2 

6.2 

6.2 

6.0 

6.0 

6.0 

6.0 

6.0 

7.2 

7.05 

6.4 

6.4 

6.2 

6.2 

6.2 

6.0 

6.0 

6.1 

6.1 

6.0 

6.0 

5.95 

5.85 

5.8 

5.85 

5.8 


Feb. 

5.8 

Mar. 

Apr.     May.  ' 

June. 

July. 

Aug. 

Sept. 

Oct. 
7.3 

Nov. 

he 

6.4 

7.9       30.75 

12.25 

10.5 

7.5 

6.8 

7. 

5.8 

6.3 

8.9       33.0 

12.1 

10.05 

14.15 

6.8 

7.2 

7.7 

(,. 

6.0 

6.2 

14.1       30.7 

11.3 

9.6 

13.5 

7.2 

7.15 

6.9 

(V. 

6.0 

6.2 

11.4       21.15 

11.15 

10.05 

11.85 

7.1 

7.1 

6.9 

tT 

5.8 

6.0 

9.1       17.4 

11.85 

10.25 

10.6 

6.9 

7.05 

6.y 

6.' 

5.8 

6.0 

13.56     15.6 

11.06 

9.65 

9.75 

6.8 

7.0 

6.9 

6J 

6.8 

6.0 

13.2    •  14.3 

10.4 

8.9 

9.06 

6.8 

6.9 

7.15 

6.5 

5.8 

10.5 

11.96     13.25 

9.9 

8.56 

8.56 

6.8 

6.9 

7.0 

6.  J 

6.0 

12.45 

14.0       12.6 

9.6 

11.75 

8.35 

6.8 

6.75 

8.5 

6.5 

6.1 

11.4 

12.35     16.6 

9.65 

14.8 

8.5 

6.9 

6.7 

9.05 

6J 

6.2 

9.55 

11.0    '  24.5 

9.4 

15.0 

8.5 

6.9 

6.6 

8.4 

6.6 

6.2 

8.4 

10.25     21.75 

9.1 

14.0 

8.2 

6.8 

9.05 

7.8 

6.6 

6.4 

7.85 

9.7       17.95 

8.65 

12.85 

8.1 

6.7 

8.7 

7.5 

7.* 

6.4 

7.35 

8.7       16.8 

8.65 

12.2 

8.1 

6.65 

8.15 

8.0 

7.6 

6.2 

9.5 

•  9.05     21.1 

8.5 

11.3 

8.0 

6.6 

8.05 

8.0 

7.1 

6.2 

14.45 

8.75     18.25 

8.5 

10.95 

7.75 

6.6 

7.7 

8.45 

7. 1 

6.0 

10.1 

8.65     17.0 

8.45 

10.4 

7.65 

6.6 

7.6 

8.35 

'    7.1 

5.9 

13.9 

8.S       22.75 

8.95 

9.7 

7.5 

6.6 

7.6 

7.9 

•    7.0 

15.5 

18.5 

8.36     20.2 

9.35 

:    9.2 

7.5 

6.6 

7.3 

7.6 

\2 

12.0 

16.0 

8. 1       16. 05 

9.25 

8.6 

7.28 

6.6 

7.3 

7.45 

\4 

9.75 

15.6 

8.0    :  13.8 

8.9 

8.6 

7.4 

7.25 

7.2 

7.4 

\1 

8.25 

18.75 

7.85     12.1 

9.5 

,    8.5 

7.2 

8.1 

7.2 

7.35 

7.6 

7.5 

14.9 

7.7    1  11.8 

11.75 

8.3 

7.05 

8.06 

7.15 

7.2 

7.3 

6.85 

16.6 

22. 25  j  14. 75 

9.4 

!    8.15 

7.0 

8.15 

7.45 

7.1 

7.2 

6.65 

11.05 

24.  45     13. 25 

8.5 

;  8.i 

6.96 

8.35 

9.85 

7.1 

8.0 

!    6.55 

10.25 

24.25  !  12.3 

10.8 

8.05 

6.9 

7.9 

9.2 

7.15 

7.5 

6.4 

9.65 

21.65  !  12.35 

24. 75 

,    8.0 

6.95 

7.65 

7.9 

7.45 

7.3 

6.4 

9.15 

19.0    |  14.25 

17.0 

,    8.0 

6.85 

7.45 

7.7 

7.1 

6.9 

11.4 

18.35     13.6 

13.25 

7.7 

6.8 

#.5 

7.5 

7.1 

6.9 

9.2 

20.25     12.7 

11.5 

7.6 

6.8 

7.5 

7.3 

7.0 

7.0 

1 

8. 25 

'  12.45 

7.6 

6.8 

7.2 

7.0 

Station  rating  table  fur  Colorado  River  at  Cclvmbu*,  Tex. ,  from  January  J,  1904*  *0 

December  SI,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

I     Gage 
!  height. 

1  Discharge.  ( 

Fret. 

Sivond-fct.t. 

h\*t. 

S(CtHnt-h(t. 

Fat. 

Strand-feet. 

|     Fat. 

1  iSr  ond-jai- ! 

5.40 

510 

7.30 

1.460 

9.40 

2.850 

i      13.50 

!         6,160   | 

5. 50 

550 

7.  10 

1,520 

9.00 

2,990 

|      14.00 

1          6,610   l 

5.60 

590 

7. 50 

1,580 

9.80 

3. 130 

i      14.50 

i          7.090   j 

5.70 

OIK) 

7.00 

;           1,040 

10.00 

3,270 

j  #  15.00 

I          7,590   j 

5.80 

6*0 

7.70 

1.700 

10.  20 

3.410 

1      16.00 

8,660 

5. 90 

730 

7.80 

1,700 

10.40 

3, 570 

1      17.00 

1          9.*» 

6.00 

780 

7.90 

1 ,  820 

10.00 

3.730 

|       18.00 

i       11,140  ! 

6.10 

830 

8.  00 

1 ,  8HI 

10.80 

3, 890 

!      19. 00 

1        12.520   ' 

6.  20 

880 

8.10 

1.940 

11.00 

4.050 

1      20.00 

|        13,970 

0.30 

930 

8.  20 

!           2.010 

1 1 .  20 

1,210 

21. 00 

|        15.470 

6. 40 

980 

8.  30 

2.  080 

11.  10 

4,370 

1       22. 00 

1         17,030 

0.  50 

1,030 

8.  10 

1           2,  150 

11.00 

4 .  "»;jo 

23. 00 

1        18. 700 

0.  00 

1,080 

8.50 

2, 220 

11., so 

4,090 

24. 00 

!        20,420 

0.  70 

1,  130 

8.60 

2,  -m 

12.00 

1.850 

,       25.  (X) 

22,200 

0.80 

1.1H0 

S.70 

2,  300 

12.  20 

5.010 

20. 00 

1        24, 070 

0.  90 

1,230 

S.80 

2,  130 

12.40 

•',170 

I       27.  00 

|        25. 980 

7.00 

1.280 

8.90 

1          2, 500 

12.  00 

5,350 

28. 00 

27, 920 

7.10 

1,3-10 

9. 00 

1          2, 570 

12.  80 

5.  530 

7.  20 

1,400 

9. 20 

'          2,710 

13.00 

5.710 

i 

The  above  table  is  Iwsed  on  discharge  measurements  made  during  1902  1905.     It  is  well  defined 
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Estimated  monthly  discharge  of  Colorado  River  at  Columbus,  Tex.,  for  1905. 
[Drainage  area,  40,000  square  miles.] 


Month. 


January 

February 

March 

April 

Hay 

Jnne 

July 

August 

September 

October 

November 

December 

The  year. 


Discharge  in  second-feet. 


Maximum. 


1,400 

8,110 

12,180 

24,550 

87,900 

21,750 

7,590 

6,745 

2,115 

3,165 

2,605 

2,150 


Minimum. 


37,900 


680 
780 
1,700 
4,690 
2,185 
1,640 
1,180 
1,080 
1,080 
1,230 
1,030 


Mean. 


895 
1,044 
4, 115 
6,775 
11,830 
4,194 
3,303 
2,166 
1,366 
1,622 
1,611 
1,377 


3,358 


Total  in 
acre-feet. 


55,030 
57,980 
253,000 
403,100 
727,400 
249,600 
203,100 
133,200 
81,290 
99,730 
95,860 
84,670 


2,444,000 


Run-off. 


Second-feet 
rsc 
mi 


per  square 
Qile. 


0.022 
.026 
.103 
.169 
.296 
.106 
.083 
.054 
.034 
.041 
.040 
.034 


.084 


Depth  in 
inches. 


0.025 
.027 
.119 
.189 
.341 
.117 
.096 
.062 
.038 
.047 
.045 
.039 


1.14 


SAN  SABA  RIVER  NEAR  SAN  SABA,  TEX. 

San  Saba  River  rises  in  two  springs  near  Fort  McKavett,  in  the  western  part  of 
Menard  County,  Tex.,  and  flows  in  an  easterly  direction  for  over  100  miles  to  its 
junction  with  Colorado  River  (of  Texas).  It  is  fed  by  many  springs  between  Fort 
McKavett  and  Menardville,  the  largest  of  which  is  the  one  that  feeds  or  is  the  source 
of  Clear  Creek. 

A  gaging  station  was  established  on  San  Saba  River  at  the  suspension  bridge,  1 
mile  northwest  of  the  town  of  San  Saba,  Tex.,  December  30, 1904,  by  E.  C.  H.  Bantel. 
The  drainage  area  above  the  town  of  San  Sal>a  is  3,000  square  miles. 

Sixteen  miles  above  the  gaging  station  the  river  issues  from  the  canyon  section  of 
the  river  and  emerges  into  a  very  rich  valley  that  offers  exceptional  advantages  for 
irrigation.     There  are  about  40,000  acres  that  could  be  brought  under  a  supplemental 
irrigation  system,  and  the  water  supply  of  the  San  Saba  River  at  this  point  becomes 
of  the  utmost  importance.     The  low-water  flow  at  the  "Narrows,"   17  miles  above 
the  town  of  San  Saba,  is  about  25  second-feet,  and  any  irrigation  on  an  extensive 
scale  will  have  to  be  done  by  means  of  an  impounding  dam,  which  can  be  constructed 
across  the  river  near  the  ranch  of  Hilliard  Doran,  forming  the  reservoir  in  the  can- 
yon section  of  the  river.     Four  miles  above  the  town  of  Menardville  the  Noyes  ditch 
takes  out  the  larger  supply  of  water  from  the  river  and  diverts  it  into  an  irrigation 
system  that  extends  through  Menardville  and  to  a  point  5  miles  below.     Two  other 
smaller  ditches  below  San  Saba,  the  Maimee  and  the  Kitchen,  divert  practically  all 
the  remainder  of  the  low  flow  into  irrigation  systems.     In  addition  to  the  gravity 
systems  there  are  several  pumping  plants  along  the  stream  from  Fort  McKavett  to 
the  head  of  the  canyons,  about  12  miles  below  Menardville.    Thus  in  dry  times  about 
the  only  water  that  could  be  relied  on  for  a  big  irrigation  system  in  the  San  Saba 
Valley  would  be  the  water  that  could  l>e  stored  by  an  impounding  reservoir.     The 
topography,  the  flood  discharges,  the  excellent  site  for  a  dam,  the  nearness  of  stone, 
the  absence  of  alkali  in  the  water,  and  the  richness  of  the  soil  all  point  to  the  fact 
that  this  valley  offers  one  of  the  best  and  most  feasible  irrigation  problems  in  the 
8Ute  of  Texas. 

The  channel  is  straight  for  150  feet  above  and  1,000  feet  below  the  station.     The 
current  is  swift  at  high  and  sluggish  at  low  stages.     Both  banks  are  high,  but  liable 
to  overflow  at  high  stages.     The  bed  of  the  stream  is  composed  ol  «wA  sxA  ^tow\. 
Nereis  but  one  channel  at  all  stages. 
tan  174- Od 3 
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Discharge  measurements  are  made  from  the  suspension  bridge.  The  initial  po 
for  soundings  is  the  north  face  of  the  south  pier. 

The  elevations  of  the  water  surface  are  determined  by  measuring  down  by  mea 
of  a  tape  from  a  certain  casting  on  the  upstream  face  in  the  flooring  of  the  bridg 
the  zero  elevation  being  40.00  feet  below  the  same.  Bench  marks  were  establish 
as  follows:  (1)  A  large  wire  nail  driven  into  a  tree  50  feet  from  the  south  end  of  th 
bridge;  elevation,  37.63  feet.  (2)  A  wire  nail  driven  into  a  water  elm  70  feet  froo 
the  north  end  of  the  bridge,  on  the  east  side  of  the  road;  elevation,  37.16  feet 
(3)  A  wire  nail  driven  into  a  live  oak  tree  200  feet  from  the  south  end  of  the  bridjs 
and  50  feet  from  the  edge  of  the  stream;  elevation,  37.16  feet.  Elevations  refer  to 
the  datum  of  the  gage. 

A  measurement  made  at  this  station  August  18,  1905,  by  T.  U.  Taylor,  gave  the 
following  results:  Gage  height,  7.2  feet;  discharge,  27  second-feet. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in 
Water-Supply  Paper  No.  132,  United  States  Geological  Survey,  pp.  43-44. 

Daily  gage  height,  in  feet,  of  San  Saba  River  near  San  Saba,  Tex.,  for  1905. 


Day. 


10. 

11. 

12.. 
13.. 
14. 
15.. 
16.. 
17. 
18. 
19.. 
20.. 
21 . . 
22.. 
23.. 
21. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

0* 

1 
Nov.    ft* 

!    _ 

7.9' 

7.9 

1 

i      7'9 

7.8 

9.8 

7.8 

7.4 

7.3 

« 

M 

7.6,     7.T 

7.9 

7.9 

|      7.9 

9.4 

8.8 

7.8 

7.4 

7.2 

7.2 

7.2 

7.6'     •■« 

7.9 

7.8 

7.9 

8.4 

8.1 

7.7 

7.4 

8.1 

7.5 

7,2 

7.6       '■' 

7.9 

7.8 

7.8 

8.2 

.  8.1 

7.7 

7.3 

7.6 

7.3 

7,2 

'■6i :-: 

7.9 

7.8 

7.8 

8.0 

8.4 

7.6 

7.3 

7.4 

7.2 

7.2, 

7.6 '    '•« 

7.9 

7.8 

7.8 

8.0 

8.0 

7.6 

8.2 

7.4 

7.2 

7.2 

;.6 1  ■■•; 

7.9 

7.8 

7.8 

7.9 

7.8 

7.6 

8.4 

7.4 

7.2 

.7.7 

7.7  j     '•' 

7.9 

8.0 

7.8 

7.8 

13.7 

7.5 

8.1 

7.3 

7.2 

7.6 

7.7  ,     '■' 

7.9 

7.9 

7.8 

7.8 

11.15 

7.5 

9.7 

7.3 

7.2 

7.6 

7.7  1     '• 

7.9 

7.9 

7.8 

7.8 

8.9 

7.5 

8.2 

7.2 

7.2 

7.6 

7.9  j     : 

7.9 

7.8 

7.9 

7.8 

8.2 

7.5 

8.0 

7.2 

7.2 

7.6 

7.*:   ' 

7.8 

7.8 

7.7 

7.8 

8.0 

7.4 

7.8 

7.3 

7.2 

7.6 

7.7  1     ' 

7.9 

7.9 

7.8 

8.0 

8.0 

7.7 

7.3 

7.2 

7.6 

7.6  1 

7.8 

7.8 

7.8 

7.8 

7.9 

7.6 

7.6 

7.8 

7.2 

7.6 

7> 

7.8 

8.0 

7.8 

7.8 

7.8 

7.6 

7.5 

7.3 

7.2 

7.6 

7.« 

7.9 

7.9 

8.3 

7.8 

7.9 

7.5 

7.5 

7.3 

7.2 

7.6 

7.6 

7.9 

7.9 

8.0 

7.8 

8. 05 

7.4 

7.5 

7.2 

7.2 

7.4 

7-* 

7.9 

7.9 

7.9 

7.  7 

8.0 

7.4 

7.5 

7.2 

7.2 

7.4 

7-* 

7.9 

10.0 

8.1 

7.6 

7.9 

7.4 

7.5 

7.2 

7.3 

19.6 

7-«* 

7.9 

10.9 

7.9 

7.6 

7.9 

7.4 

7.5 

7.2 

7.* 

8.2 

7.* 

7.9 

8.9 

7.9 

7.6 

7.9 

7.4 

7.6 

7.2 

7.3 

7.7 

I.* 

7.9 

7.9 

7.9 

7.6 

7.9 

7.4 

7.6 

7.2 

7.2 

7.8 

l.O 

7.9 

8.0 

7.8 

7.K 

7.8 

7.5 

7.6 

7.2 

7.2 

7.7 

~.o  , 

7.9 

7.9 

7.8 

9.1 

13.  1 

7. 5 

7.5 

7.2 

7.2 

7.7 

1.-7 

7.9 

7.9 

7.8 

8.4 

9.2 

7.4 

7.5 

7. 2 

7.2 

7.7 

7.7' 

7.9 

7.9 

7.9 

8.1 

8.25 

7.5 

7.  1 

7.2 

7.2 

7.7 

7.7* 

7.8 

7.9 

7  8 

8.1 

8.1 

8.7 

7.3 

7.2 

7.2 

7.7 

7.7 

7.9 

7.9 

7.8 

8.0 

8.0 

7.  i 

7.  2 

7.2 

7.2 

7.6 

7.7    > 

7.9 

7.8 

7.8 

7.8 

7.5 

7.3 

7.2 

7.2 

7.6 

7.7    , 

7.9 

....... 

7.8 

13.0 

7.8 

7.4 

7.3 

7.2 

7.2 

7.6 

7.9 



7.8 

7.8 

7.1 

7.2 

7.6 

1 

1 

4ART 

ON8  i 

*PRI* 

rGS   N 

EAR 

AtTSl 

"IX,    1 

LEX. 

These  springs  are  located  about  2  miles  from  Austin  and  are  similar  in  teh*1 
and  in  flow  to  the  Comal,  San  Felipe,  and  San  Marcos.  They  respond  in  inert* 
flow  to  the  rainfall  in  the  Edwards  Plateau,  but  this  response  is  always  delayed 
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pome  months.     About  a  quarter  of  a  mile  from  the  head  of  the  springs  the  Walsh 

spring  was  formerly  active  and  operated  a  small  mill,  but  it  ceased  flowing  several 

years  apo.     In  the  wet  season  of  1900  it  revived  and  continued  flowing  till  the  early 

part  of  1901,  when  it  again  ceased,  continuing  dry  till  the  early  part  of  .1903.     June 

6, 1903,  the  flow  of  the  Walsh  spring  was  8.5  second-feet,  but  it  stopped  flowing  in 

the  latter  part  of  1903  and  has  since  remained  dry. 

Discharge  measurements  of  Bartons  Springs  near  Austin,  Tex.,  1894-1905. 


Date. 


Hydrographer. 


\m C.  C.Babb... 

18tf do 

Manh.1898 T.  V. Taylor. . 

May,1898 do 

August,  1900 ' do 

December,  1900 do 

June,  1902 do 

Augurt,  1902 do 

June.  1903 A.  A.  Cother. 

June,  1904 T.U. Taylor.. 

July, 1905 H.  II.  Fox.... 


Discharge. 


Second-feet. 
17 
25 
20 
30 
69 
33 

19 
69 
43 
65 


GUADALUPE  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Guadalupe  River  rises  in  the  southern-central  part  of  Texas,  flows  southeastward, 
and  empties  into  San  Antonio  Bay.  During  the  summer  of  1902  its  discharge  was  the 
least  in  its  observed  history,  causing  much  loss  above  New  Braunfels,  where  half  a 
dozen  power  plants  were  forced  to  shut  down  or  to  run  on  short  time.  The  flow  at 
thin  time  was  so  low  that  »|>ecial  efforts  were  made  to  obtain  measurements  at  several 
points  along  its  course. 

(iUADAUTE  KIYKK  NEAR  CUKKO,  TEX. 

The  Guadalupe,  while  the  best  water-j>ower  stream  in  Texas,  has  a  drainage 
area  above  Ouero  of  only  5,100  square  miles.  Its  efficiency  is  due  almost  entirely  to 
the  canal  at  New  Braunfels.  Below  New  Braunfels  the  largest  tributary  is  San 
Marcos  River. 

Thin  station  was  established  by  Thomas  U.  Taylor  Decern  l>er  26,  1902.  The 
°Hginal  location  was  at  the  dam  at  Carl  Buchel's  power  house,  3  miles  north  of 
Cuero,  Tex.  As  it  proved  inq>ossible  to  measure  flood  discharges  at  this  point,  a 
now  station  was  established  in  July,  1903,  at  the  bridge  of  the  San  Antonio  and 
Aransas  Pass  Railroad  3  miles  west  of  Cuero. 

The  channel  is  straight  and  has  a  width  of  125  feet  at  low  stages.  The  right  bank 
is  low  and  overflows  for  several  hundred  feet  at  high  stages.  The  section  is  deep 
and  the  flow  is  sluggish.  The  1km  1  is  composed  of  soft  material  and  may  change 
*otue  what. 

bischarge  measurements  are  made  from  the  highway  bridge,  200  feet  l>elow  the 
railway  bridge,  when  the  gage  is  above  8  feet,  but  at  lower  stages  the  discharge  is 
toeagnred  on  the  crest  of  the  Buchel  dam,  3  miles  upstream,  where  the  owners  coop- 
erate by  shutting  off  the  turbines  and  forcing  the  water  over  the  crest  of  the  dam. 
The  crest  of  this  dam  is  140  feet  long  and  4  feet  wide,  and  the  depth  of  the  water  at 
the  upper  edge  of  the  crest  of  the  dam  is  about  1  foot.     The  discharge  at  tluae 
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was  found  to  t>e  407  second -feet.  In  the  usual  weir  formula,  where  Q=c  b  /J,  this 
would  give  a  value  of  2.9  for  C.  The  initial  point  for  soundings  at  the  bridge  i*  the 
east  face  of  the  tubular  pier  under  the  west  end  of  the  highway  bridge. 

A  standard  chain  gage  is  attached  to  the  bridge;  length  of  chain,  46.20  feet.  Dar- 
ing 1905  the  gage  was  read  twice  each  day  by  Robert  Miller,  jr.  Bench  marks  were 
established  an  follows:  (1)  The  top  of  the  tie  in  the  third  panel  from  the  east  end  of 
the  bridge;  elevation,  50.00  feet  (2)  The  seat  of  the  valve,  about  100  feet  from  the 
pump  house,  on  the  line  of  pipe  that  leads  from  the  pump  to  the  water  tank;  eleva- 
tion, 44.85  feet.  (3)  The  top  of  a  vertical  iron  rod  buried  in  the  ground  4  feeteirt 
of  a  mullwrry  tree  near  the  left  end  of  the  bridge;  elevation,  42.18  feet  Elevations 
refer  to  the  datum  of  the  gage. 

A  measurement  made  at  this  station  August  5,  1905,  by  T.  U.  Taylor,  gave  the 
following  results:  Gage  height,  6.3  feet;  discharge,  754  second-feet 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Pai>ers  of  the  United  States  Geological  Survey: 

Description:  84.  p  156;  99,  p  337;  132,  pp  45-16. 
Discharge:  66,  p  62;  99.  p  338;  132,  p  46. 
•   Discharge,  monthly:  99,  p  340;  132,  p  49. 
Gage  height*:  99,  pp  338-339;  132^  p  47. 
Rating  table:  99,  p  3*9;  132,  p  48. 

Iktihj  gage  bright,  hifirt,  <>f  Gundalujw.  Hirer  near  Cuero,  Tex. ,  for  1905. 


Day.  !  Jan.      Feb.      Mar.      Apr.  \  May.    June.    July.     Aug.     Sept.  '   Oct.   '  Nov.  ,  Dec. 


1 '  10.3 

2 1  7.4 

3 1  6.85 

I I  6.55 

5 j  6.45 

6 |  6.5 

7 ;  6.5 

8 '  6.5 

9 \  6.5 

10 6.5 

11 ;  6.6 

12 ;  6.72 

13 7.  15 

11 !  7.95 

15 !  7.5 

16 '  7.0 

17 !■  6.55 

18 '  6.5 

19 ;  6.5 

20 6.5 

21 6.5    ; 

22 6.5    ; 

23 !  6.45 

24 6.4     ; 

25 i....'  6.37 

26 6.3 

27 6.3 

28 6.25 

29 6.2 

30 6.2 

31 6.25 


6.48 
6.43 
6. 35 
6.3 
6.3 
6.3 
6. 35 
6.5 
7.S 
8.13 
7.9 
6. 75 
6.  55 
6.  66 
9.  15 
15.8 
14.6 
12. 25 
10.85 
11.85 
10. 55 
11.65 
14. 2 
10. 25 


7.5 
7. 62 
7.92 


7.05  , 

7.0  ! 

7.1  ! 
7.52  | 
9.85  ' 

11.25  J 
9.52  ; 
8.92  ' 
8.58  ; 
8.38  j 
8.  1    ! 

8.H5  ; 
8.93 ; 

8.35  | 

7.95 ; 

7.88  ! 
7.83  I 
7.73 
7. 55 
7.45 
7.3 
7.38 
7.42 

23.25 

21.9 

23.25 

24.3    . 

23.45  ; 

24.9 

24.05  ; 


15.4 
20.1 
21.65 
22.75 
18.35 
12.85 
11.95 
11.35 
10.98 
10.45  ( 
9.9    ; 
9.55  ; 
9.58  i 
10.55 
17. 93 
18.45  , 
20.9 
15.52 
9.98 
9. 1     ■ 
8.85  ' 
8.67  ' 
8.55  ' 
8.47  : 
8.3 

8.37 ; 

8. 17  ; 
8.25  | 
8.37  ; 
8.3  j 
8.37  I 


8.42 

8. 65 

8.8 

8.75 

7.95 

7.85 

7.75 

7. 7 

7. 62 

7.6 

7. 5 

7.4 

7.27 

7.25 

7.25 

7.17 
7.2 
7.05 
7.05 
6.9 
7.67 
8. 15 
8.1 
7.  1 
7. 75 
9.35 
12.65 
14.87 
11.9 


8.17 
7.45 
7.3 
7.27 
7.35 
8.15 
8.0 
7.9 
7.?2 
11.7 
15.8 
13. 15 
9. 9 
8. 55 
7. 45 
7.0 
7.05 
6.  *5 
6.  85 
6.  77 
6.  57 
6.  47 
6.4 
6. 52 
6. 52 
6.  52 
6.  17 
6.  12 
6.4 
6.3 
6.27 


6.3 

6.27 

6.25 

6.3 

6.25 

6.17 

6.37 

6.42 

6.45 

6.42 

6.45 

6.42 

6.4    "l 

6.4    ! 

6.42  I 

6.45  ! 

6.45 ; 

6.42  : 
6.42  ; 
6.  45  ; 
6.72  ' 
6.  15  ! 
6.30  i 
6.55  I 
6.35  i 
6. 15  i 
6. 3 


6.22 
6.27  ' 


6.4 

6.45 

6.5 

6.6 

6.65 

6.4 

6.25 

6.2 

6.17 

6.2 

6.27 

6.3 

6.3 

6.27 

6.15 

6.0 

5.9    I 

6.  as ! 

6. 0  | 

6.1  ; 

6.2  ! 
6.25  ; 
6.15  ; 

6. 2 
6. 25 
6. 25 
6.27 

6. 3 
6.25 
6.1 


6.15 

6.05 

6.5 

6.35 

6.5 

6.3 

6.2 

6.27 

6.15 

6.27 

6.1 

6.17 

5.95 

6.0 

5.9 

6.0 

6.1 

6.2 

6.15 

6.06 

6.15 

6.05 

6.15 

6.1 

6. 15 

6.05 

6.1 

6.17 

6.1 

6.25 

6. 15 


6.1 
6.15 
6.15 
6.26 
6.22 
6. 15 
6.17 
6.25 
6.6 
11.8 
10.9 
8.65 
7.4 
7.22 
7.0 
6.85 
6.55 
6.55 
6  5 
6.5 
6.4 
6.47 
6.65 
6.85 
6.3 
6.2 
6.25 
6.3 
6.35 
6.3 


u 

6.15 

6.1 

6,13 

6.17 

6.* 

6-25 

6.  % 

6.3S 

6.3 

6.28 

6.25 

6.2 

6.23 

6.5 

6.5 

6.53 
6.55 
6-* 


& 


55 


*'\ 

6- 
6,     ' 
6.     ' 
6.^ 
6.^ 

6.1 
6.1^ 


GUADALUPE   RIVER    BASIN. 
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rating  table  for  Guadalupe  River  near  Cuero,  Tex.,  from  January  1  Ut  December 

31,  19<)5. 


height. 

Discharge. 

Gage 
1  height 

'     Feet. 

Dtecharge. 

1     (iage 
j  height. 

'      J-Yet. 

Discharge. 
Second-feet. 

Gage 
heiglit. 

Discharge. 
Srcond-fect. 

Feet. 

Second-feet. 

Second-feet. 

Feet. 

6.00 

580 

8.00 

1,280 

10.00 

1,980 

14.00 

3,400 

6.10 

615 

1        8.10 

1,315 

10.20 

2,050 

14.20 

3,480 

6.20 

650 

i        8.20 

1,350 

10.40 

2,120 

14.40 

3,560 

6.90 

685 

8.30 

1,385 

10.60 

2,190 

14.60 

3,640 

6.40 

720 

8.40 

1,420 

10.80 

2,260    | 

14.80 

3,720 

6.50 

756 

8.50 

1.455 

11.00 

2,330 

15.00 

3,800 

6.60 

790 

8.60 

1,490 

11.20 

2,400 

15.50 

4,000 

6.70 

825 

I        8.70 

1,525 

11.40 

2,470 

16.  CO 

4.200 

6.80 

860 

8.80 

1,560 

11.60 

2,540 

16.50 

4,400 

6.90 

895 

8.90 

1,595 

11.80 

2,610 

17.00 

4,650 

7.00 

930 

9.00 

1,630 

12.00 

2,680 

17.50 

4,900 

7.10 

965 

9.10 

1,665 

12.20 

2,750 

18.00 

5,150 

7.20 

1,000    ' 

9.20 

1,700 

12.40 

2.820 

18.50 

5,440 

7.30 

1,035 

J        9.30 

1,735 

12.60 

2,890 

19.00 

5,740 

7.40 

1,070 

9.40 

1,770 

12.80 

2,960 

20.00 

6,340 

7.50 

1,105 

9.50 

1,805 

13.00 

3,030 

21.00 

7,040 

7.60 

1,140 

9.60 

1,840 

13.20 

3,100 

22.00 

7,840 

.  7.70 

1,175 

9.70 

1,875 

13.40 

3.170 

23.00 

8,680 

7.80 

1,210 

9.80 

1,910 

13.60 

3,240 

24.00 

9,680 

7.90 

1,245 

9.90 

1,945 

13.80 

3,320 

25.00 

10,690 

above  table  is  based  on  one  discharge  measurement  made  during  1905  and  measurements  prior 
I.    It  is  well  defined.    The  above  table  was  used  for  1903. 

Estimated  monthly  discharge  of  Guadalupe  River  near  Chiero,  Tex,,  for  1905. 
[Drainage  area.  5,100  square  miles.] 


Month. 


ry 

ary 

t 

aber 

t 

iber 

iber 

The  year. 


mum. 

Mean. 

650 

H40 

6*5 

1,094 

fiK5 

1,530 

Discharge  in  second-feet. 


2, 0K5 

3,7X0 

4.120 

10,580 

H,  155 

3.748 

4.120 

H32 

808 

755 

2.610 

790 


Run-off. 


10,580 


930 
1.340 
895 
674 
6T2 
545 
5-15 
615 
615  | 

5-15  ; 


3.192 

2,997  j 

1.378 

1,207 

70s 

666 

631 

881   \ 

684 

1.318 


Total  in 
acre-feet. 


51,650 
60,780  j 
94,080 
189,900  ] 
1H4.300 
82,000  j 
74,220 
43,530  I 
39,630 
38,980  ! 
52, 600 
42,060 

953,700 


Second-feet  - 

per  square 

mile. 


0.165  ' 
.  215 
.300 
.  626 
.588 
.270 
.237 
.139 
.131  ! 
.124 
.  173 
.134 

.258  I 


Depth  in 
inches. 


0.190 
.224 
.346 
.698 
.  678 
.301 
.  273 
.160 
.146 
.143 
.193 
.154 


3.51 


COMAL   KIVEU  AT   NEW   H.HAl  XFKL.S,  TEX. 

nal  River  has  been  fully  described  in  Water-Supply  Papers,  Nos.  71  and  105. 
rarce  is  in  the  numerous  big  springs  that  issue  from  the  foothills  west  of  New 
nfels,  Tex.  The  joint  discharge  of  these  forms  Comal  River  at  the  junction  of 
d  Springs  Creek  and  Comal  Creek.  The  water  from  the  head  springs  naturally 
down  Comal  Springs  ('reek,  but  a  gravel  dam  deflect*  part  of  this  flow  into  the 
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I^anda  mill  race.  These  waters  again  join  about  4  miles  above  the  highway  bri< 
north  of  the  court-house,  forming  Comal  River.  The  following  table  shows  the  re* 
of  current-meter  measurements  on  Comal  River  at  various  times: 

Discharge  measurement*  of  Comal  Riwr  at  New  Braunfels,  Tex.,  1895-1906. 


Date. 

Hydmgrapher. 

Discharge. 

Remark*. 

1H95 

C.  (\  Babb 

Second-feet. 
328 
320 
310 
374 
343 
333 
412 
375 
390 

At  highway  bridge. 
Do. 

1898 

T.  U.  Tavlor 

1899 

do , 

In  park. 
Do. 

1900 

do 

1901 

do 

Do. 

1902 

do 

Do. 

1903 

do 

In  park  (recent  rains). 
In  park. 

1904 

do 

1905 

do 

Do. 

1 

SAN  ANTONIO  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

San  Antonio  River  rises  about  3  miles  north  of  the  mission  of  San  Fernando,  tl 
geographic  center  of  the  city  of  San  Antonio.  The  underground  source  of  Sa 
Antonio  River  and  of  the  artesian  wells  in  the  vicinity  is  the  same.  The  flow  of  tl 
headwaters  is  extremely  variable,  as  is  seen  from  the  record  at  San  Antonio. 

SAN  ANTONIO  RIVER  AT  SAN  ANTONIO,  TEX. 

Alwmt  1885  San  Antonio  River  at  San  Antonio  l>egan  to  fail,  and  by  the  latter  pa 
of  1897  the  flow  alx>ve  the  city  had  entirely  ceased.  San  Pedro  Creek  rises  in  Si 
Pedro  Park  and  has  maintained  a  flow  of  9  second-feet  for  several  years.  This  joii 
San  Antonio  River  just  below  the  city  and  above  the  Hot  Wells,  where  many  oft! 
measurements  are  made.  This  river  lias  gone  through  the  same  experience  as  mai 
of  the  big  springs.  There  is  no  doubt  that  the  river  and  the  artesian  wells  have  tl 
same  underground  source,  but  the  river  regained  its  former  efficiency  in  1900  short 
after  the  celebrated  flood  (Water  Supply  Paper  No.  105);  in  two  years,  however,  tl 
discharge  has  dropj>ed  to  a  third  of  the  discharge  in  1900.  The  following  tali 
shows  the  discharge  measurements  that  have  been  made  on  this  stream: 

DisrJtnnff  metiHurfinent*  of  Sun  Antonio  Hirer  (it  Son  Antonio,  Tex.,  1895-1905. 


December,  1895.. 
Noveml>cr,  18%.. 
December,  1897 . . 
December,  1897.. 

March,  1*98 

March,  189S 

June,  1899 

June,  1899 

SeptemlHT,  1900  . 
September.  1900  . 
October,  1901  .... 

March.  1901 

June,  1901 

September,  1905  . 


Hydrotfmphcr. 


Discharge.  |         Remarks. 


C.  ('.  Babb... 

do 

T.  V.  Taylor . 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


»  co  ml -feet. 

40 

Tpper  canal. 

41 

Do. 

° 

Lower  canal. 

11 

Hot  Wells. 

o 

Lower  canal. 

9 

Hot  Wells. 

0 

Iiowcr  canal. 

10 

Hot  Wells. 

10:i 

Lower  canal. 

i*r. 

Hot  Wells. 

•n 

Do. 

<>."> 

Do. 

i,i 

Do. 

117 

Do. 
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NUECES  RIVER  DRAINAGE  BASIN. 


DESCRIPTION  OP  BASIN. 


The  two  main  forks  of  Nueces  River  rise  in  Edwards  County,  Tex.,  and  flows  south- 
*nrd  through  the  rugged  mountains  of  the  Edwards  Plateau,  uniting  about  14  miles 
fcrora  Uvalde  and  about  6  miles  above  the  crossing  of  the  Southern  Pacific  Railroad. 
Qq  their  way  through  the  mountains  both  branches  are  fed  by  springs  and  carry 
perpetually  running  water  from  their  sources,  about  12  miles  south  of  Rock  Springs 
•fco  their  junction  at  the  foot  of  the  Edwards  Plateau.  At  about  the  junction  of  the 
t>ianches  the  usual  flow  sinks  into  gravel  l)eds,  occasionally  reappearing  in  big,  clear 
prate  at  points  where  the  gravel  has  been  washed  off  from  the  solid  bed-rock  bottom, 
^ow  or  five  miles  below  the  Southern  Pacific  Railroad  bridge  flowing  water  again 
.  appears,  the  stream  along  its  low  land  course  being  fed  by  numerous  springs. 

UEONA  RIVER  AT  UVAU>E,  TEX. 

The  flow  of  Leona  River  at  Uvalde  is  variable  and  the  river  has  often  stopped  flow- 
ing altogether  near  Uvalde.    It  was  dry  in  1885,  but  soon  revived  and  continued 
:    flowing  till  1893,  when  it  again  ceased  for  a  time.     Its  history  at  the  brickyard  cross- 
ing, 1J  miles  below  the  town  on  the  road  to  Pea  real  1,  is  given  in  the  following  table: 

Discharge  measurements  of  Leona  River  at  Uvalde,  Tex. ,  1885-1905, 


Date. 

Hydrographer. 

Discharge. 

Remark*. 

1885 

Second-feet. 

Flowed. 

law 

Did  not  flow. 

December,  1895.... 
June,  1899 

C.  C.  Babb 

11 

T.  U.  Taylor 

Do. 

September,  1900 

do 

5 
22 
13 

March,  1904 

do 

August,  1906 

do 

RIO  GRANDE  DRAINAGE  BASIN. 

DKSORIPTION  OF  BASIX. 

The  source  of  the  Rio  Grande  is  in  the  snow  masses  of  the  high  peaks  of  the 
continental  divide  in  Hinsdale  and  Mineral  counties  in  southwestern  Colorado.  The 
main  stream  flows  in  an  easterly  direction  for  about  75  miles,  receiving  numerous 
tributaries  from  the  mountainous  region  through  which  it  passes.  At  Del  Norte  the 
stream  channel  leaves  a  narrow  canyon-like  valley  and  enters  the  San  Luis  Valley. 
From  Del  Norte  the  general  course  is  southeasterly  for  about  75  miles  to  a  point  20 
miles  east  of  Antonito,  where  it  crosses  the  Coloradcr-New  Mexico  State  line.  Four 
miles  above  the  State  line  the  Rio  Grande  enters  a  canyon,  locally  known  as  the 
Hio  Grande  Canyon,  and  continues  through  it  to  a  short  distance  below  Embudo, 
&  Mex.,  where  the  canyon  walls  retreat  rapidly,  especially  on  the  west  side,  giving 
Toomfora  border  of  irregular  hills  between  the  higher  mesa  walls  and  the  Hood 
plain  adjacent  to  the  river.  This  is  the  beginning  of  Espanola  Valley,  about  3  or 
4  miles  in  width,  which  extend*  to  White  Rock  Canyon,  about  25  miles  below,  and 
through  which  the  Rio  Grande  flows  for  30  miles.  Again  the  canyon  walls  recede, 
and  the  river  enters  Albuquerque  Valley,  which  averages  from  1  to  3  miles  in  width 
and  continuesdown  to  about  Socorro,  N.  Mex.  Throughout  its  course  in  New  Mexico 
the  general  direction  of  the  Ricr  Grande  is  southward  to  El  Paso;  thence  it  is  south- 
easterly to  the  Gulf  of  Mexico. 
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From  the  high  mountains  which  surround  this  basin  come  a  large  number  of  sma] 
streams,  some  of  which  unite  into  creeks  of  considerable  size,  while  others  sink  an 
gradually  disappear  into  the  coarse  soil  of  the  valley  bottom.  Below  Del  Norte  fei 
streams  of  importance  enter  the  river  with  the  exception  of  the  Chama  in  Xe* 
Mexico  and  the  Pecos  in  Texas,  as  nearly  all  those  which  issue  from  the  mountain* 
lose  their  water,  except  in  flood  periods,  in  the  sandy  plains  before  they  reach  the 
main  channel.     Rio  Conchos  is  the  principal  tributary  from  the  Mexican  side. 

The  limited  data  on  precipitation  collected  by  the  United  States  Weather  Bureau 
show  the  mean  annual  rainfall  to  be  25  inches  in  the  mountainous  portion  of  the 
drainage.  This  diminishes  to  10  inches  in  the  foothills  and  lower  portions  of  the 
drainage. 

The  determination  of  the  amount  of  water  in  the  Rio  Grande  is  of  importance, 
both  on  account  of  its  use  in  irrigation  and  from  its  bearing  upon  interstate  and 
international  distribution  of  water.  Most  of  the  New  Mexico  and  Texas  station? 
down  to  Eagle  Pass  are  maintained  by  the  United  States  section  of  the  International 
(Water)  Boundary  Commission.  The  data  are  collected  by  W.  W.  Follett,  consult- 
ing engineer  for  the  Commission,  and  have  been  furnished  through  the  courtesy  of 
Gen.  Anson  Mills,  Commissioner.  On  account  of  the  shifting  character  of  the  river 
beds  at  the  International  (Water)  Boundary  stations,  no  rating  tables  have  been 
prepared.  The  estimated  monthly  discharges  are  from  daily  discharges  computed 
by  Mr.  Follett  directly  from  the  discharge  measurements. 

The  five  stations  from'  Laredo  down  (Laredo,  Roma,  Brownsville,  Salado  near 
Guerrero,  and  San  Juan  at  Santa  Rosalie  Ranch)  are  maintained  by  the  Mexican 
section  of  the  Commission. 

RIO  GRANDE   NEAR  DEL  NORTK,  COIX>. 

Measurements  and  observations  were  first  begun  in  the  vicinity  of  Del  Norte  in 
1889  by  George  T.  Quinby.  The  object  of  the  measurements  was  to  obtain  the  flo* 
of  the  river  before  water  was  diverted  for  the  agricultural  region  of  San  Luis  Valley, 
and  by  a  comparison  of  this  with  the^gures  obtained  at  Embudo  to  acquire  data  a: 
to  the  effect  of  the  numerous  ditches  taking  out  water  between  the  two  points.  Tlu 
river  25  miles  above  Del  Norte  flows  out  of  the  canyon  at  Wagon  Wheel  Gap 
Little  water,  however,  is  diverted  until  the  edge  of  the  San  Luis  Valley  is  reache«l 
the  largest  canal  heading  near  the  town  of  Del  Norte.  During  freshets  the  rive: 
divides  into  a  number  of  channels,  making  it  difficult  to  obtain  measurements  nea 
town.  In  order  to  avoid  the  expense  of  establishing  a  station  during  time  of  liiarl 
water  the  first  measurements — those  about  June  1— were  made  from  several  bridgei 
crossing  the  numerous  branches.  The  results  were  not  wholly  satisfactory,  and  Jum 
25  a  station  was  established  above  the  branches.  I-ater  a  locality  about  2  mile* 
farther  up  was  chosen.     Records  are  continuous  for  a  j>eriod  of  sixteen  years. 

The  station  is  about  2  miles  west  of  Del  Norte,  above  the  main  canal  taking  watt* 
from  the  Rio  'Jrandc,  and  is  above  all  the  irrigating  ditches  of  importance. 

The  stream  course,  which  is  of  uniform  section,  is  straight  for  100  yards  hot1 
above  and  below  the  cable.  The  l>ed  is  e<  imposed  of  small  towlders  and  cobblcstonv 
and  hitherto  has  been  considered  permanent.  However,  the  high  water  of  Jun 
1905,  altered  the  section  considerably  along  the  right  side.  The  present  section  w" 
probably  be  permanent  for  a  long  period  of  years  and  can  change  only  during  extre1 
high  water.  The  left  bank  is  low  and  of  gradual  sloj>e,  and  is  composed  of  cobt J 
stones  and  gravel  with  a  fringe  of  small  cotton  wood  trees,  and  overflows  at  high  wat 
The  right  tank  is  6  feet  above  low  water,  of  about  45°  slope,  ami  is  composed 
bowlders,  cobblestones,  and  gravel.  The  extreme  high  water  of  1905  overflow' 
this  bank  and  extended  over  the  entire  bottom  land  to  the  right  for  a  distance 
half  a  mile.  There  is  but  one  channel  at  all  stages,  and  it  is  about  75  feet  wide  a 
of  very  regular  section.  Gage  heights  range  from  1  to  5  feet  save  at  extreme  hij 
water.  The  current  is  swift  at  low  water,  and  exceptionally  so  during  high  wate 
Very  accurate  results  mav  be  secured  at  this  station. 
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Discharge  measurements  were  first  made  from  a  flatboat  controlled  by  a  cable 
across  the  river.     They  are  now  made  by  means  of  a  cable,  car,  tagged  wire,  and 
etay  wire.     The  initial  point  for  soundings  is  on  the  right  bank  of  river,  and  is  indi- 
cated by  a  tag  on  the  tagged  wire,  22  feet  from  the  tree  to  which  the  cable  is  anchored. 
Several  inclined  gages  have  been  used  from  time  to  time.     The  datum  of  each  has 
been  the  same,  and  the  location  practically  so.     The  lower  part  of  the  present  gage 
ia  an  inclined  rod  at  the  cable,  and  the  upper  part  a  vertical  post,  on  the  right  bank. 
Daring  1905  the  gage  was  read  once  each  day  by  Richard  I).  Adams.     The  bench 
mark  is  a  United  States  Geological  Survey  iron  bench  mark  post  set  in  the  ground 
25  feet  south  of  the  gage;  elevation,  8.25  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of 
the  United  States  Geological  Survey  (Ann=Annual  Report;  Bnll= Bulletin; 
W8= Water-Supply  Paper) :     - 

Description:  Ann  14,  ii,  pp  110-111;  18,  iv,  p246;  Bull  131,  pp  41-42;  140,  p  170;  WS  16,  p  127;  28,  pl20; 
37,  pp  277-278;  50.  p  347;  66,  p  65;  84,  pp  194-195;  99,  pp  41XM01;  132,  p  52. 

Discharge:  Ann  18,  iv,  p  246;  Bull  131,  p  91;  140,  p  170;  WS  16,  p  127:  28,  p  129;  37,  p  278;  50,  p347;  66, 
p65;  84,  p  196;  99,  p  401;  132,  p  53. 

Discharge,  monthly:  Ann  11,  ii,  p  98;  12,  ii,  pp  349,  360;  13,  iii,  p94;  14.  ii.  p  11;  18,  iv.  p247-248: 19,  iv, 
p383;  20,  iv.  pp  358,  360-364;  21  iv,  p  256;  22,  iv,  p  347;  W8  75,  p  153;  84.  p  196;  99,  p  402;  132,  p  54. 

Discharge,  yearly:  Ann  18,  iii,  p  99:  20,  iv,  p  57. 

Gage  heights:  Bull  131,  pp  42-43;  140,  p  170:  WS  11,  p  64;  16,  p  127;  28,  p  126;  37,  p  278;  50,  p  347;  66,  p 
»;  M,  pp  196-196;  99,  p  401;  132,  p  53. 

Hydrographs:  Ann  12,  ii.  p  250;  18,  iv,  p  249;  19,  iv,  p  384;  20,  iv,  p  365;  21,  iv.  p  256;  22,  iv,  p  348. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  359. 

Rating  tables:  Ann  18,  iv,  p  247;  19,  iv,  p  383;  WS  28,  p  130;  39,  p  450;  52,  p  519;  66,  p  173;  84,  p  196; 
»,  *  402;  132.  p  54. 

Discharge  measurements  of  Rio  Grande  near  Del  Norte,  Colo.,  in  1 905. 


Date. 


Hydrographer. 


April 20 R.  I.Meeker. 

June28 J do 

July25 | do 

September  18 .  J do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage     1 
height.  , 

Fret. 

Dis- 
charge. 

Feet. 

Sriuare 
feet. 

Fret  per 
isecond. 

Sermid- 
ftti. 

132 

184 

3.46 

2.08  | 

638 

156 

550 

6. 23 

3.90  ' 

3, 428 

137 

224 

3.32 

1.70 

744 

122 

130 

2. 15 

1.00  1 

280 

Daily  gage  height,  in  feet,  of  Rio  Grande  near  Del  Norte,  Colo.,  for  1905. 


Day. 


8... 

9... 

10... 

il- 
ia... 

13. 
14.. 

IS.. 
16.. 
17.. 

1*.. 


Apr.       May.    |  June.  |  July.       Aug.   I   Sept.   I    Oct.    |    Nov.    I    Dec. 

I  I 


1.5 

3.8 

6. 25 

3.2 

1.95  j 

1.2    1 

1.9 

1.4r> 

3.9 

6.7 

3. 05 

1.9 

1.2 

1.6 

1.5 

3.2 

0.  9 

2.9 

1.9 

1.2 

1.5 

1.45 

2.9 

7.0 

2. 75 

1.8 

1.25  1 

1.5 

1.45 

2.8 

7.05 

2.55 

1.85 

1.25 

1.4 

l..r5 

2.6 

6.1 

2.  35 

1.9 

1.3 

1.4 

1.7 

2.7 

0.2 

2.3 

1.9 

1.25  i 

1.35 

1.8 

2.9 

6.45 

2.  25 

1.85 

1.2 

1.3 

2. 5 

3.4 

6.4 

2.  2 

1.75 

1.2     1 

1.25 

2.  •"> 

3.  25 

0.3 

2. 15 

1.6     1 

1.25, 

1.25 

2.1 

2.8 

0. 0 

2.1     ' 

1.7 

1.2    i 

1.2 

2.0 

2.9 

5. 9 

2.0 

1.75  I 

1.15 

1.2 

1.95 

3.1 

5.7 

2.0     ' 

1.6 

1.1 

2.0 

3.1 

5.  7 

1.95 

1.55  1 

1.1     1 

1.2 

2.1 

3.7 

5.  05 

1.95 

1.45 

1.1 

1.2 

2.  15 

4.2 

5.o"> 

1.8    ! 

1.4    | 

1.16  1 

1.2 

2.  15 

4.9 

5.2     1 

1.85 

1.35 

1.0 

1.2 

2.1 

5.1 

5. 0     • 

1.85  I 

i.a  ' 

\.o   \ 

VK> 

1.1  , 

1.0 

1.1 

1.0 

1.1  1 

1.0 

1.1 

1.0 

1.1 

1.0 

1.1, 

1.0 

1.1 

1.0 

1.1  i 

1.0 

1.1 

1.0 

1.1  ! 

1.0 

1.1 

1.0 

1.0 

1.0 

1.0  | 
1.0 

1.0 
1.0 

1.0  ! 

1.0 

1.0  ' 

1.0 

1.0  1 

1.0. 

vvA 

\.v> 
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Daily  gage  freight,  in  feet,  of  Rio  Grande,  near  Del  Norte,  Colo,  t  for  1905 — Continued. 


Day. 


19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Apr. 


2.3 

2.1 

2.5 

2.15 

2.2 

2.1 

2.1 

2.1 

2.4 

2.6 

3.0 

3.25 


May. 


5.6 
5.7 
5.5 
5.8 
6.2 
6.0 
6.6 
6.0 
5.9 
6.0 
4.6 
4.9 
5.6 


June. 

4.8 

4.7 

4.6 

4.2 

4.1 

4.0 

3.85 

3.75 

3.45 

3.9 

3.65 

3.6 


July. 


1.9 

1.9 

1.95 

2.0 

1.9 

1.8 

1.7 

1.65 

1.6 

1.7 

1.8 

2. 15 

2.0 


Aug. 


1.25 

1.25 

1.2 

1.15 

1.16 

1.2 

1.3 

1.25 

1.25 

1.2 

1.25 

1.3 

1.25 


Sept. 


1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.1 

1.2 

1.15 

1.1 

1.05 

2.27 


Oct. 


1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.15 

1.15 


Nov.       Dec. 


1.0  I 
1.0 

,.•1 

1.0 
1.0  I 
1.0  I 

::l 
::i 

1.0  | 
1.0 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


Station  rating  table  for  Rio  Grande  near  Del  Norte,  Colo.,  from  April  1  to  June  5,  1905. 


Gage 
height. 

Discharge,  i 

Gage 
height. 

Discharge. 

Feet. 

Secmul-fcet) 

Fett. 

Second-feet. 

1.40 

290    | 

2.60 

1, 135 

1.50 

345    i 

2.70 

1,225 

1.60 

405    1 

2.80 

1,315 

1.70 

465    | 
535    j 

2.90 

1,410 

1.80 

3.00 

1,510 

1.90 

605    | 

3.10 

1,610 

2.00 

676    i 

3.20 

1,710 

2.10 

745     J 

3.30 

1,810 

2.20 

815    | 

3.40 

1,920 

2.30 

890    ! 

3.50 

2,040 

2.40 

970    ' 

3.60 

2,160 

2. 50 

1,050    | 

3.70 

2,280 

height. 

Feet. 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 


Discharge. 

|  height 

Discharge. 

Second-feet. 

1 

Feet. 

Second-feet. 

2,400 

5.00 

4.010 

2,530 

5.20 

4,330 

2,640 

5.40 

4,650 

2,760 

5.60 

4,990 

2,890 

5.80 

5,410 

3,030 

6.00 

5,890 

3,170 

6.20 

6,450 

3,310 

6.40 

7,100 

3,450 

|        6.60 

7,850 

3.590 

6.80 

8,730 

3,730 

7.00 

9,760 

3,870 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  measure- 
ments made  previous  to  the  high  water  of  June,  1905.  It  is  not  well  defined.  Below  gage  height  5.5 
feet  it  is  the  same  as  the  1904  table. 

Station  rating  table  for  Rio  Grande  near  Del  Norte,  Colo.,  from  June  6  to  December  St,  1905. 


Gage 
height. 

Fed. 

"1.00 
1.10 
1 .  20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.H0 
1.90 
2.00 
2.10 


Discharge. 

Scomtlfrcl. 

290  I 

330  I 

!             3S0  '! 

440  I 

1              500  I1 

;    m .! 

630 

700  . 

i             7*0  , 

I              KGO  'I 

I              950  '! 

i        i.aso  " 


Gage 
height. 

FM. 
2. 20 
2. 30 
2.  40 
2.50 
2.60 
2.70 
2.80 
2. 90 
3.00 
3.10 
3.20 
3.30 


Discharge. 

Stamrfft  ct. 
1.150 
1,200 
1,370 
1,480 
1,000 
1,720 
1,850 
1,980     , 
2,110 
2, 250     ' 
2, 390     \ 
2,530     i 


Gage  ' 
height. 

Feet. 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4. 1U 
4.20 
4. 30 
4.40 
4.  50 


'I 


Discharge. 

$*nmtl-fcrt.'\ 
2.670    1 1 
2,820    i, 
2.970 
3.120     '' 
3.280 
3,440      i 
3.600 
3,  760 
3,930 
4,100 
4.270     „ 
4.450     i 


Gage 
height. 


Fleet. 
4.60 
4.70 
4.80 
4.90 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 
6.40 


!  Discharge. ' 

j 1 

\Second-feet.\ 
4,630    | 
4,820    | 
|  5,010    j 

I  5,200    ! 

I  5.400    I 

I  5,810    | 

I        '6,230    I 

6,670 
|  7.110 

|  7.550 

I  8,030 

!  8,510 


I 


The 
urcme 


"0.8 -220;  0.9-255. 
le  is  applicable  only  for  open-channel  conditions. 


al>ove  tal 

lit*  made  during  the  latter  part  of  1905. 


t  is  based  on  three  discharge  m^ 
Estimates  based  on  this  table  are  only  approximate  * 
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Estimated  monthly  discharge  of  Rio  (jrande  near  Del  Norte,  Colo.,  for  1905. 
[Drainage  area,  1,400  square  mile*.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

760 

3,411 

6,090 

1,091 

578 

376 

430 

296 

290 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

1 

1,760 
7,460 
10,030 

318 

1,135 
2.746 

45,220 
209,700 
362,400 
67,080 
35,540 
22,370 
26,440 
17,610 
17,830 

804,200 

0.543 
2.44 
4.35 
.779 
.413 
.269 
.307 
.211 
.207 

0.606 

2.81 

, 

4.85 

2,390                  630 

.898 

ust 

905 
1,227 
860 
330 
290 

356 
290 
356 
220 
290 

.476 

ember 

►ber 

.300 
.354 

ember 

.236 

ember 

.239 

The  period 

' 

RIO  GRANDE  NEAR  I.OBATOS,  COLO. 

'his  station  was  established  June  28,  1899,  by  A.  L.  Fellows,  and  is  13  miles  east 
Vntonio,  the  nearest  railroad  station.  It  is  located  at  the  State  highway  bridge 
i  point  near  the  Colorado-New  Mexico  State  line,  about  10  miles  east  of  Lobatos 
t-office  and  in  T.  33  N.4,  R.  1 1  E.  The  record  of  flow  at  this  station  is  of  impor- 
ce  to  the  proposed  Government  irrigation  project  near  Engle,  N.  Mex.,  and  also 
n  the  fact  that  it  gives  the  discharge  of  the  river  at  the  Colorado  State  line,  so  that 
deludes  practically  all  of  the  Colorado  drainage. 

'he  cross  section  above  and  below  the  station  ia  fairly  uniform  and  the  channel 
ular,  being  straight  above  and  below  for  a  considerable  distance.  The  stream 
tunel  is  a  gash  cut  through  the  solid  lava  to  a  general  depth  of  40  feet  at  the 
dge.  The  stream  floor  is  fairly  smooth,  but  is  littered  with  angular  fragments 
lava  that  catch  and  hold  a  loose,  shallow  deposit  of  sand  during  low  water,  which 
•vails  during  the  greater  portion  of  the  year.  The  right  bank  is  a  perpendicuar 
a  cliff.  The  left  bank,  composed  of  loose  fragments  of  lava  at  the  water's  edge, 
pea  gradually  up  to  the  lava  cliff.  The  channel  can  not  overflow  either  bank  at 
is  section.  At  low  stages  there  are  usually  two  channels;  during  high  water  there 
hut  one.  Gage  heights  range  from  1  to  10  feet.  At  low  water  the  current  is  very 
lggish;  at  high  water  very  swift.  The  center  pier  obstructs  the  current  very  little 
iring  high  water. 

Diacharge  measurements  at  high  water  are  made  from  the  downstream  side  of  the 
itlge,  a  double  span  steel  structure  with  cylinder  piers  at  the  center  <»f  the  stream 
ul  300  feet  in  length. 

The  initial  point  for  soundings  is  at  the  right  end  of  the  bridge,  downstream  side, 
t  low  water  discharge  measurements  are  made  by  wading  either  above  or  below 
ie  bridge. 

The  gage  is  a  scale  on  the  right  side  of  the  downstream  pier  of  the  bridge.  During 
W5  the  gage  was  read  twice  each  day  by  Roman  Mondragon.  The  bench  mark  is 
chiseled  point  marked  "  R.  M."  on  the  face  of  the  lava  bluff  at  the  west  end  of  the 
>ridge;  elevation,  7.42  feet  above  the  datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  0/ 
the  United  States  Geological  Survey  ( Ann = Annual  Report;  WS= Water-Supply 
Paper) : 

Description:  WS  37,  p  279;  50,  pp  348-349;  66,  p  65;  84,  pp  192-193;  99,  p  395;  132,  p  55. 

Discharge:  WS  37,  p  279;  50,  p  349;  66,  p  65;  84,  p  193;  99,  p  395;  132,  p  55. 

Discharge,  monthly:  Ann  21,  iv,  p  257:  22  iv,  p  349;  WS  75,  p  153;  84,  p  194;  99.  p  397;  132,  p  57. 

Gage  heights:  WS  37,  p  280;  50,  p  349;  66,  p  66;  84,  p  193;  99,  p  396;  132,  p  56.. 

Hydrographs:  Ann  21,  iv,  p  257;  22,  iv,  p  349. 

Rating  tahlcH:  WS  39,  p  450:  52,  p  519;  66,  p  173;  84,  p  193;  99,  p  396;  132,  p  56. 

Diwharge  measurement*. of  Rio  (iramle  near  Lobatos,  Colo.,  in  1905. 


Date. 


April  21 

June  23 

July  26" 

September  22 . 


Hydrographer. 


,  I.  Meeker. 

..do 

..do 

..do 


Width. 


Feet. 

i    >m 

249 

I        207 
I        200 


Area  of 
section. 

Mean 
velocity. 

Sq./Cft. 

Feeiyer 
second. 

433 

1.85 

1,029 

3.23 

188 

.36 

166 

.28 

Gage    I     Db- 
heignt.  I  chaise. 


Feet. 
2.45 
4.26 
1.12 
1.00 


See.-fat. 

m 

S.MJ 
67 
46 


a  Made  by  wading. 
Daily  gage  height,  in  feet,  of  Rio  (iramle  near  Lobatos,  Colo.,  for  1905. 


Day. 


Jan.      Feb. 


I 

1 J  2.6 

2 ,  2.6 

3 J  2.6 

4 2.6 

5 1  2.6 

6 '  2.6 

7 '  2.6 

8 '  2.6 

9 '  2.6 

10 '  2.6 

11 ,  2.6 

12 (  2.6 

13 '  2.6 

II 2.6 

15 '  2.6 

16 '  2.6 

17 '  2.6 

IS 2.6 

19 ,  2.6 

21) '2.6 

21 2.6 

22 2.6 

23 2.6 

24 2.6 

25 '  2.6 

26 2.6 

27 2.6 

28 2.6 

29 2.6 

30 2. 6 

31 '  2.6 


2. 75 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.85 


Mar.     Apr. 


-I 


3.00 

3. 15 

3.2 

3.2 

3.2 

3. 15 

2.1 

2.3 

2.5 

2.5 

2.5 

2.6 

2.6 

2. 5 

2.4 

2.45 

2.45 

2. 45 

2.4 

2.4 
2.3 
2. 2 
2.1 
2.0 
2.0 
2.  0 
2.1 
2.0 
2.0 
2.0 


2.0 

2.0 

2.0 

2.0 

1.95 

1.9 

1.9 

1.9 

1.95 

2.05 

2.1 

2.4 

2.4 

2.4 

2.3 

2.2 

2.  '25 

2.3 

2.4 

2. 5 
2.5 
2. 55 

2. 6 
2.  6 
2.  6 
2.  6 
2.6 
2.  7 
3.0 
3.3 


May. 

8.6 

4.4 

4.65 

4.55 

4.25 

3.65 

3.46 

3.3 

3.4 

3. 55 

3.7 

3.5 

3.4 

3.6 

3.6 

4.1 

4.7 

5  1 

5.9 

6.6 

7.0 

7.2 

7.7 

7.95 

8.0 

8.4 

8.15 

8.0 

7.  7 

7.1 


June.    July, 


6.25 

6.5 

7.05 

7.85 

8.25 

8.75 

8.85 

9.05 

8.85 

8.6 

8.45 

8.1 

7.6 

6.8 

6.7 

6.4 

6.3 

6.05 

5.8 

5. 15 

4.9 

4.6 

4.0 

3. 65 

3.55 

3.5 

3. 5 

3.3 

3.2 

3.0 


Aug. 


2.9 

2.7 

2.55 

2.2 

2.1 

2.0 

1.85 

1.7 

1.6 

1.6 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 


1.25 

1.35 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.65 

1.6 

1.6 

1.6 

1.6 

1.45 

1.4 

1.35 

1.3 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 


Sept. 


1.2 
.1.1 
1.15 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


Oct.  I  Nov.    Dec 


1.0 

l.o! 

1.0 

1.5 ; 

1.5  : 

1.4  I 

1.5  1 
1.5, 
1.4 
1.4  I 

1.8 1 

1.3  1 
1.2  , 
1.2 
1.2  I 
1.1 
1.1  , 
1.1  j 
1.1 

1.1 ! 

1.1  j 

1.1 
1.1  I 

1.1  I 

1.2  j 

1.8, 

1.3  | 
1.3 
1.3  ! 


1.3 

1.9 

1.3 

1.9 

1.3 

1.9 

1.4 

1.9 

1.9 

1.4 

L9 

1.4 

1.9 

1.5 

1.9 

1.6 

1.9 

1.5 

10 

1.6 

2.0 

1.6 

2.0 

1.6 

2.05 

1.6 

*   2.2 

1.6 

2.2 

1.6 

2.2 

1.6 

2.2 

1.6 

2.2 

1.6 

2.2 

1.6 

2.2 

1.6 

2.2 

1.6 

2.2 

1.6 

2.2 

1.7 
1.7 
1.7 
1.7 
1.9 
1.6 
1.85 


I 


.2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
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RIO  GRANDE  NEAR  SAN  ILDEFONSO,  N.  M. 

tation  was  established  February  3,  1895,  by  A.  P.  Davis,  and  is  located  at 
rer  and  Rio  Grande  Railroad  bridge,  9  miles  below  Espanola  and  2  miles 
Ildefonso.  The  station  has  been  called  by  the  following  names:  Rio  Grande, 
i,  and  Water  Tank.  The  data  at  this  station  are  of  especial  interest  in  con- 
vith  irrigation  projects,  owing  to  the  fact  that  Mexican  settlers  of  this  valley 
considerable  volume  of  water  for  their  cultivated  lands.  The  method  of 
on  of  water  to  land  by  these  people  is  very  wasteful.  In  recent  years  a  num- 
iportant  modern  irrigation  systems  have  been  planned  and  built  in  the  val- 
e  vicinity  of  Albuquerque,  40  miles  below. 

lannel  is  straight  for  150  feet  above  and  500  feet  below  the  cable.  The  bed 
"earn  at  the  cable  is  about  200  feet  in  width,  and  is  composed  of  lava  howl- 
h  a  shifting  deposit  of  sand  and  silt,  which  scours  out  and  changes  during 
h  water  and  accumulates  immediately  on  its  recession.  At  low  water  ordi- 
e  channel  finds  a  narrow  passage  through  this  deposit.  The  right  bank  is 
composed  of  lava  bowlders  with  a  silt  deposit.  It  overflows  at  high  water, 
bank  is  scattered  with  lava  bowlders  and  is  the  steep  side  of  a  mountain 
vered  with  scattered  cedars.  There  is  but  one  channel  at  all  stages.  Gage 
ange  from  1.5  to  12  feet.  During  high  water  it  is  difficult  to  secure  accurate 
nents  from  the  bridge  on  account  of  the  high  velocity  of  the  current  and 
h  surface.  In  addition  to  this,  the  Denver  and  Rio  Grande  Railroad  bridge 
cross  the  river  at  a  right  angle  to  the  direction  of  the  current, 
cable  section  the  water  l>oils  considerably  at  low  water.  At  high  water  at 
iions  the  velocity  is  close  to  20  feet  per  second. 

rge  measurements  are  made  from  a  cable  with  car  and  tag  line  150  feet  above 
2je,  to  which  the  gage  is  attached.  At  very  high  water  measurements  must 
from  the  railroad  bridge.  The  initial  point  for  soundings  at  the  cable  is  at 
>f  the  cable  on  the  left  Hide  of  the  stream,  where  the  cable  is  fastened  to  two 
lar  trees. 

iginal  gage  at  this  station  was  located  on  the  left  bank,  180  feet  above  the 
The  inclined  portion  read  from  1  to  10  feet  and  the  vertical  portion  from  10 
;.  It  was  found  that  this  gage  was  not  well  located,  and  March  30,  1904,  a 
od  was  established  on  the  downstream  side  of  the  north  pier  of  the  bridge, 
n  being  2.019  feet  higher  than  that  of  the  original  gage.  During  the  flood 
nber,  1904,  this  rod  wan  cut  off  from  the  water  by  the  filling  in  of  the  chan- 
tober  29,  1904,  a  standard  chain  gage  was  established  on  the  downstream 
board  of  the  bridge,  at  the  same  datum  as  the  new  rod  gage;  length  of  c.iain, 
t.  During  1905  the  gage  was  read  twice  each  day  by  Joseph  Gomez.  The 
ark  is  a  United  States  Geological  Survey  tablet,  set  in  the  top  of  a  granite 
5  feet  square  and  2  feet  high,  located  in  a  clump  of  cedars  on  the  right  bank 
rer,  al>out  75  feet  from  the  went  end  of  the  north  pier  of  the  railroad  bridge; 
,  11.37  feet  above  the  datum  of  the  new  gage. 

lation  in  regard  to  this  station  is  contained  in  the  following  publications  of 
ed  States  Geological  Survey  (Ann  =  Annual  Report;  Bull  =  Bulletin;  WS= 
lpply  Paper): 

ion:  Ann  18,  iv.  pp 252-253;  Bull  140.  pp  175-176;  \VS  16,  p  130.  28,  p  120;  37,  pp  281-282;  50  pp 
,  p  67;  84,  pp  186-187;  99,  p  3*7 ,  132,  pp  57-58. 

;e:  Ann  11,  ii,  p  107;  Ann  1\  iv,  p  253:  Bull  110.  p  176;  WS  16,  p  130;  28,  p  129;  37,  p  282;  50,  p 
7;  84,  pp  187-188:  99.  pp  3*7-&s9;  132,  p  59. 

re,  monthly:  Ann  18.  iv,  p  251:  19,  iv.  p  386;  20,  iv,  pp  358,  370;  21,  iv,  p259;  22,  iv,  p  351;  Bull 
WS  7ft,  p  154;  84.  p  189;  99.  p  390;  132,  p  62. 
?e,  yearly :  Ann  20,  iv,  p  58. 

ights:  Bull  140,  p  176;  WS  11.  p  66;  16,  p  130;  28.  p  127;  37,  p  282;  50,  p  351;  66,  p  68;  84,  p  188; 
390;  132,.p  60. 

aphs:  Ann  18.  iv.  p  255;  19.  iv,  p  3*7;  21,  iv,  p  260:  22,  iv.  p  351. 
and  run-off  relation  :  Ann  2u.  iv,  p  359. 
ables:  Ann  18,  iv,  p  253;  19.  iv,  p  386;  Bull  140,  p  176;  WS  28,  p  130;  39,  p  451\  G6,^  YW»\mx 
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Discharge  measurements  of  Rio  Grande  near  San  Ildefonso,  N.  Mex.,  in  1905. 


Date. 


Hydrographer. 


April  26 R.  I.  Mocker. 

June  9 do 

June  30 do 

July  28 ' do 

July  21) do 

September  21 do 


Width. 


Daily  gage  height,  in  feet,  of  Rio  Grande  near  San  lldefonso,  N.  Mex.,  for  1905. 


Day. 

i               | 
I  Jan.  | 

1 

Feb. 
2.4 

Mar. 
3.88 

Apr. 
3.62 

May. 

7.85 

June. 

July. 

Aug. 
3.25 

1 
Sept.  ' 

• \ 

1.6 

Oct. 
2.1 

Nov.  ,  I>t 

1 

1 

1            , 

..;  2.3i 

9.3 

4.05 

1.9 

2 

..'    2.36 

2.45 

4.38 

3.72 

8.45 

9.1 

3.85 

2.65 

1.6 

1.9 

1.9 

3 

..'    2.36 

2.55 

4.33 

3.77 

8.95 

9.2 

3.65 

3.1 

1.6 

1.9, 

1.9  j 

4 

..'    2.26 

2.8 

4.48 

3.72 

8.75 

9.5 

3.5 

2.8 

1.6 

1.8 

2.0 

5  

J    2.26  ' 

2.55 
2.55 

4.08 
4.78 

3.57 
3.62 

7.6 
7.4 

10.2 
10.5 

3.25 
3.05 

2.7 
2.8 

1.9  ' 
2.0 

1.8 
1.8 

2.0 

6 

..'    2.26 

2.0 

- 

2.26 

2.4 
2.45 

4.88 
4.93 

3.77 
4.22 

7.3 
6.65 

10.45 
10.7 

2.85 
2.65 

3.0 
2.9 

1.9 
1.8 

1.8 
1.8 

•>  •> 

8 

..'    2.36 

2.0 

9 

..      2.36 

2.45 

4.58 

4.42 

7.6 

11.1 

2.5 

2.6 

1.8 

1.8  , 

1.9 

10 

..,    2.46 

2.4 

4.38 

4.87 

7.45 

10.4 

2.45 

2.4 

1.8 

1.8 

1.9  | 

11 

..      2.36 

2.49 

4.38 

4.96 

6.8 

10.05 

2.25 

2.6 

1.8  ' 

1.8 

1.9 

12 

..      2.46 

2.49 

4.43 

4.96 

7.05 

9.65 

2.2 

2.5 

1.7  | 

1.8 

2.2 

13 

..      2.36 

2. 24 

4.08 

5.16 

7.2 

9.4 

2.05 

2.4 

1.7; 

1.7, 

1.8 

2.2 

14 

. .      2. 16 

2.19 

4.18 

5.06 

7.4 

9.05 

2.0 

2.3 

1.8 

2.2 

15 

2.06 

2.24 
2.54 

4.73 
4.63 

4.91 
4.86 

8.2 
8.8 

8.45 

8. 15 

2.0 
1.9 

2.2 
2.0 

i-7; 

1.7  | 

1.7 
1.7 

•>  •> 

16 

..      2.31 

2.2*        : 

j- 

2.31 

2.49 
2.44 

4.58 
4.48 

4.96 
5.06 

9.65 
10.5 

7. 7 
7.5 

1.85 
1.8 

1.9 
1.8 

1.7  1 
1.6  ! 

17 , 

1.7 

2.2        ". 

18 

. .      2. 46 

2.2         '1 

19  

. .      2. 3f» 

2.44 
2. 49 

4.08 
4.03 

5.36 
5.46 

11.1 
11.6 

7. 15 
6.8,5 

1.8 
1.85 

1.6 
1.5 

1.6  1 
1.6  | 

1.7 
1.7 

.)   o              0 

20 

..      2.36 

2.2         2 

21 

. .      2. 3.) 

2. 54 
2.54 

4.17 
4.17 

5.31 
6.01 

11.5 
11.45 

6.45 
6.3 

2.1 
2.2 

1.3 
1.0 

1.6  j 
1.6  1 

1.7 
1.7 

2.2 

22 

. .      2.  1 

3.0         2. 

23 

..      2.3.) 

2. 59 
2. 79 

4.02 
3.92 

6.01 
6.31 

11.5 
11.75 

5. 95 
5. 7 

2.2 
2.1 

.6 
.6 

1.6  ! 
1.6  1 

1.9 
1.9  ' 

3.0         2. 

24 

..      2.3.5 

2.5         2- 

25 

..      2.4 

3.04 
3.49 

3.82 
3. 87 

5.36 
5.41 

11.8 
11.5 

5. 45 
5. 15 

2.2 
2.2 

2.0 
1.8 

1.8  1 
2.0  i 

1.9 
1.9 

2.4         2 

26 

..      2.35 

2.4         2. 

.,- 

2  3 

3.61 
3.69 

4.12 
4.17 

5.61 
6. 26 

1 1 .  25 
10.9 

1.9 
4.75 

2.05 
2. 2 

1.8 
1.7 

2.1  ! 
1.9  1 

1.9 
1.9 

2.3         1 

2S 

..      2.3 

2.3         1' 

29 

. .      2. 35 

3.  77 

6.  SI 

10.6 

4.45 

2.1 

1.6 

1.8] 

1.9, 

2.4         1. 

30 

. .      2.  1 

3.67 

7.31 

10.5 

4.25 

2. 75 

1.6 

1.8  ' 

1.9 

2.3          1- 

31 

2.4 

3.57 

9.4 

3.15 

1.6 

1 

1 

1.9  ' 

1 

_   -  - 

_ 

_    

1 

! 

1 
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Statitm  rating  table  for  Rio  Grande  near  &an  Tldefonso,  N.  M ex.,  from  January  1  to  December 

31, 1905. 


Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

1     Gage 
|  height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 
Second-feet. 

Feet. 

Second-feet. 

Feet. 

0.60 

40 

2.10 

560 

3.60 

1,790 

6.20 

5,480 

0.70 

50 

2.20 

620 

3.70 

1,900 

6.40 

5,850 

0.80 

70 

2.30 

680 

3.80 

2,010 

6.60 

6,230 

0.00 

90 

|        2.40 

750 

3.90 

2,120 

6.80 

6,630 

1.00 

120 

|        2.50 

820 

4.00 

2,230 

7.00 

7,030 

1.10 

150 

2.60 

890 

4.20 

2,470 

7.50 

8,100 

1.20 

180 

2.70 

960 

4.40 

2,710 

8.00 

9,230 

1.30 

210 

2.80 

1,040 

4.60 

2,960 

8.50 

10,440 

1.40 

250 

2.90 

1,120 

4.80 

3,220 

9.00 

11,690 

1.50 

290 

3.00 

1,200 

5.00 

3,500 

'        9.50 

12,990 

1.60 

330 

3.10 

1,290    . 

5.20 

3,800 

1      10.00 

14,310 

1.70 

370 

3.20 

1,380 

;        5.40 

4,110 

10.50 

15,670 

1.80 

410 

1        3.30 

1,480 

1        5.60 

4,430 

11.00 

17,100 

1.90 

460 

,        3.40 

1,580 

5.80 

4,770 

11.50 

18,600 

2.00 

510 

i        3.50 

i 

1,680 

6.00 

5,120 

1 

The  above  table  is  based  on  six  discharge  measurements  made  during  1905  and  three  high-water  meaa 
nrementa  made  in  1903.    It  is  not  well  defined. 


Estimated  monthly  discharge  of  Rio  Grande  near  San  lldefonso,  N.  M ex.,  for  1905. 
[  Drainage  area,  14,050  square  miles.] 


Month. 

January 

February 

March \ 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


I         Discharge  in  second-feet. 
Maximum.    Minimum.  '    Mean. 


Total  in 
ucre-foct. 


792 
1,889 
3, 472 
7,682 
19, 500 
17,400 
2,290 
1,430 

560 

560 
1,200 

680 

19,500 


540 

614 

1,757 

1,757 

6.330 

2,530  | 

410 

40 

m  I 

370  | 
160  I 
460  | 

40 


707 

929 

2,571 

3,679 

12, 770 

9,625 

874 
629 
389 
422 
63H 
617 

2?S21 


43, 

51, 
158. 
218, 
785, 
572, 
53, 
38, 
23. 
25, 
37. 
37. 


Run-off. 


Second-feet  I 

per  square  I 

mile. 


0.050 
.066 
.183 
.262 
.909 
.0X5 
.062 
.015 
.028 
.030 
.045 
.011 


Depth  in 
inches. 


0.058 
.069 
.211 
.292 

1.05 
.  764 
.072 
.052 
.031 
.035 
.050 
.CV>1 

2. 74 


HIO  GRANDE   NEAR  SAX   MAltClAL,  X.  MEX. 

August  8,  1889,  a  station  was  established  near  San  Marcial  and  a  measurement  was  made? 
which  gave  a  discharge  of  19  second-feet.  Soor  after  this  date,  however,  the  river  gage 
w»s  destroyed  and  the  locality  was  abandoned  until  January  29,  1895,  when  the  station  was 
reestablished  by  A.  P.  Davis  at  the  bridge  of  the  Atchison,  Topekaand  Santa  Fe  Railway, 
1  mile  south  of  San  Marcial,  N.  Mex. 

The  channel  Is  sandy  and  shifting.  A  numl>er  of  bridge  piers  interfere  with  the  current 
to  a  certain  extent,  but  not  with  the  observed  gage  heights.    They  sometimes  affect  the 
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discharge  measurements.    There  is  no  overflow  channel  beyond  the  bridge.     The  sectioo 
gives  gravity  flow. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.     The  initial 
point  for  soundings  is  the  face  of  the  bridge  abutment  on  the  left  bank  of  the  stream. 

The  inclined  gage  established  January  29,  1895,  was  carried  away  in  1896  and  a  wire  gage 
was  put  in  its  place.  This  gage  has  since  been  abandoned,  and  the  gage  heights  are  dot 
measured  with  a  graduated  rod  from  the  deck  of  the  bridge,  but  using  the  old  gage  datum. 
The  top  of  the  ties  on  the  bridge  is  at  elevation  19.00  feet  on  the  gage.  The  range  between 
high  and  low  water  is  about  8  feet.  Bench  marks  were  established  as  follows*  (1)  The  top 
of  the  capstone  on  which  the  bridge  truss  rests;  elevation,  15.00  feet.  (2)  The  top  of  the 
extension  of  the  pier  to  which  the  old  vertical  gage  was  fastened ;  elevation,  13.00  feet. 
Elevations  refer  to  the  datum  of  the  gage. 

The  observations  during  1905  have  been  made  under  the  direction  of  the  United  State 
section  of  the  International  (Water)  Boundary  Commission.  The  various  hydrogr&phen 
at  this  station  have  also  acted  as  gage  readers. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  Bull = Bulletin;  WS=Wat«w 
Supply  Paper): 

Cross  section:  Ann  18,  iv,  p  S57. 

Description:  Ann  18,  iv.  pp  254-255;  Bull  131,  p  46;  140,  p  177;  WS  10,  p  131;  28,  p  120;  37,  p  282:  50.  pp 

351-352;  66.  p  68;  84,  pp  183-184;  99,  pp  382-383;  132,  pp  62-63. 
Discharge:  Ann  11,  ii,  p  107;  18,  iv,  p  256;  Bull  131,  p  46;  140,  p  177;  WS  16,  p  131;  28,  p  129;  37.  pSJ; 

50,  p  352;  66.  pp  68-69;  84,  pp  184-185;  99,  pp  383  385;  132,  pp  63-<W,  127. 
Discharge,  mean  dally:  WS  132,  p  66. 
Discharge,  monthly:  Ann  18.  iv.  p  257;  19,  iv,  p  388;  20,  iv,  pp  358,  371;  21,  iv,  p  261;  22,  iv,  352;  WS  75, 

p  155;  84.  p  186;  99,  p  386;  132.  p  67. 
Discharge,  yearly:  Ann  20,  iv,  p  58. 
Gage  heights:  Bull  140,  p  178;  WS  11,  p  66;  16.  p  131;  28,  p  128;  37,  p  283;  50,  p  352;  66,  p  69;  84,  p  1*5;  »'. 

p  386;  132.  p  65. 
Jlydrographs:  Ann  19.  iv.  p  389;  20,  iv,  p  371;  21,  iv,  p  261;  22,  iv.  p  352. 
Rainfall  and  run-off  relation:  Ann  20.  iv,  p  359. 
Hating  tables:  Ann  18,  iv,  p. 256;  19.  iv,  p  387-388:  WS  28,  p  131. 

Discharge  measurements  of  Rio  Grande  near  San  \{  atrial,  S.  Mex.,  in  J005. 


Date. 


Hydrographer. 


January  3 L.  W.  Broyles. 

January  6 do , 

January  9 do 

January  12 do 

January  15 d<> 

January  IS do 

January  21 do 

January  24 do 

January  27 do 

January  31 do 

February  3 do 

February  6 «... ' do 

February  9 do 

February  12 do 

February  15 do 

February  18 . .  .do . 

February  21 do 

February  24 do 

Februa  ry  28 do 

March  3 do 


Area  of 
section. 

Mean 
velocity. . 

Gage 
height. 

Square 
feet. 
259 

Feet  per  ' 

second    , 

2.04  , 

Feet. 
7.8 

325 

2.10  , 

8.0 

238 

2.39 

7.9 

297 

3.10 

8.1 

203 

3.38  i 

8.0 

184 

2.95  | 

7.9 

193 

3.37  1 

8.0 

176 
211 
197 
237 

184 
309 
258 
237 
2S4 
243 
240 
tiOO 
720 


I 


3.05 
2.80 
3.43 
3.50 
3. 59 
3.30 
2.98 
2.83 
2.93 
3.28 
3.01 
3.47 
4.01 


7.9 
8.0 


8.1 
8.0 
8.1 
8.0 
8.1 
8.0 
8.5 
8.6 


Dis- 
charge. 

i  Second- 
feet. 
52* 


686 

543 
651 
536 
390 
675 
S» 
661 

1.019 
76$ 
671 
S3I 
796 
740 

2,287 


o  Ice  in  river. 
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tea&urementH  of  Rio  Grande  near  JSan  Marcial,  N.  Mex.,  in  J 906 — Continued. 


Tlydrographer. 


. .    L.  \V.  BroylpH  . 

do 

..! do 

do 

do 

do 

.J do 

do 

do 

do 

do 

do 

do 

do 

..' do 

do 

do 

do 

do 

do 

do 

do 

do 

..' do 

do 

do 

do 

do 

do 

do 

do 

..' do 

do 

do 

do 

do 

..\ do 

..' do 

do 

do 

do 

..; do 

..; do 

do 

do 

do 

do 

::'::::;::::::::: 

do 

..' do 

do 

di» 

..| do 

\74—Ot> 4 


Area  of 
section. 

Mean 
velocity. 

(lage 
height. 

Dis- 
charge. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

929 

5.46 

9.0 

5,073 

979 

4.70 

8.9 

4,598 

697 

6.88 

9.2 

4,795 

664 

5.04 

8.6 

3,344 

554 

5.64 

8.4 

3*125 

833 

4.57 

9.3 

3,808 

717 

3.79 

8.8 

2,721 

731 

4.07 

9.0 

2,972 

630 

3.49 

8.6 

2,198 

652 

4.18 

8.7 

2,724 

852 

3.91 

9.2 

3,331 

589 

3.07 

8.5 

1,808 

584 

3.34 

8.7 

1,950 

972 

4.02 

9.6 

3,911 

1,026 

3.90 

9.6 

4,006 

954 

4.03 

9.1 

3,840 

997 

4.30 

9.4 

.    4,288 

1,769 

5.50 

10.2 

9,726 

1,571 

4.68 

10.2 

7,356 

1,558 

5.03 

10.7 

7,829 

2,318 

5.03 

11.4 

11,650 

1,833 

5.98 

10.7 

10,955 

1,868 

5.92 

10.0 

11,058 

1,597 

5.44 

10.3 

8,694 

1,656 

6.37 

10.2 

10,543 

1,684 

6.15 

10.3 

10,361 

2,063 

6.18 

10.9 

12,758 

2. 474 

0.51 

11.6 

16,097 

2,621 

6.72 

12.5 

17,607 

4,093 

6.55 

12.8 

26  810 

4,294 

5.62 

12.7 

24, 142 

4.642 

5. 51 

13.2 

25,577 

2,847 

7.12 

13.1 

20,264 

3. 154 

6.33 

11.9 

19,973 

3, 298 

5. 09 

11.6 

16,780 

2. 821 

5.34 

12.  7 

15,071 

3,341 

5.  74 

12.5 

19, 162 

2,  660 

4.40 

10.9 

11.702 

2,744 

5.00 

9.7 

13. 726 

1.976 

4. 55 

9.4 

9,000 

1.340 

4.74 

8.7 

6.34.5 

9N3 

4. 34 

8.4 

4.271 

882 

3. 97 

8.2 

3. 505 

722 

3.66 

8.0 

2.641 

5'*7 

3.03 

7.6 

1.598 

35! 

3.  IS 

7.4 

1,143 

385 

2.04 

784 

209 

2. 23 

6.8 

466 

176 

1.56 

6.6 

274 

141 

1.33 

6.4 

188 

117 

1.51 

6.2 

177 

108 

1.46 

6.3 

158 

97 

0.84 

6.3 

81 

35 

1.91 

5.9 

67 
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Dinchirge.  measurement*  of  Rio  Grande  near  San  Martial,  N.  Mtx.,  in  1905 — Contii 


Date. 


Hydrographer. 


August  3 j  L.  W.  llmylei 

August  6 do 

August  9 do 

August  12 i do 

August  1 5 i do 


August  IK ! do 

August  21 do 

August  24 do . : 

Septcml>er  7. . . I do 

September  9. . . ' do 

September  11.. do 

Septcml>cr  25.  J do 

September  27. . ' do 

September  29.  J do 

(>etober.r) D.  II.  West. 

Octo!>ertt ' do 

October  8 | do 

October  11 do 

October  14 do 

October  17 do 

October  20 do 

October  2* do 

October  26 do 

October  28 1 do 

October  31 do 

November  3  . . . ' do 

NovcmlKT  9 . . . do 

Noveml>er  11 . ., do 

November  14  .J do 

November  17 do 

November  20  .  J do 

November  23  .J do 

November  25  . . ! do 

Novo 


inber  2S do 

I 


November  30 
December  3.. 
December  6 I do 


do 

(Jeo.  W.  Kinu. 


December  9... 
December  12.. 
December  15.. 
December  is.. 
December  21 . . 
December  24.. 
Dei-ember  '27 .. 
December  30.. 


...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 
...do.. 


Area  of 
section. 

Mean 
velocity. 

1      Ga?*           l 
1   height.      ihi 

Square 
jett. 

Feet  per 
second. 

Feet.           ft 

334 

2.56 

7.4    ' 

338 

1.78 

7.1 

334 

296 

1.91 
2.29 

7.3    , 

6.9 

207 
131 

2.15 
1.10 

6.5 

6.3 

80 

1.20 

6.0 

13 

0.46 

5.6 

117 

2.74 

7.3 

79 

1.90 

6.7 

61 

1.52 

6. 5 

47 

1.11 

5.0 

144 

1.60 

6.7 

90 

1.81 

6.3 

92 

1.71 

5.9 

97 

1.56 

5.9 

74 

1.69 

5.8 

63 

1.32 

5.6    i 

70 

1.39 

5.7 

65 

1.23 

5. 7 

68 

1.24 

5.7 

73 

1.30 

5. 8 

i             ** 

1.50 

5.9 

!             88 

1.67 

5.9 

101 

1.71 

6.2 

!      « 

1.86 

6.2 

255 

2.90 

7.1 

204 

3.27 

7.05  | 

232 

2.51 

7.0 

210 

2.28 

6.8 

196 

2.45 

6.8 

241  \ 

2.52 

7.0 

548 

2.96 

7.6 

201 

2.68 

6.9 

446 

3.42 

7.7 

317 

2.57 

7.3    . 

249 

2.14 

7.2 

228 

2.60 

7.2 

220 

2.74 

7.2 

347 

2.22 

7.5 

27."» 

2.26 

7.3 

315 

2.05 

7.4 

127 

1.81 

6.9 

93 

1.90 

6.5 

105 

1.77 

6.5    | 
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Daily  gage  height,  in  feet,  of  Rio  Grande  near  San  Martial,  N.  M  ex.,  for  1905. 


y- 


Jan. 

7.7 
7.7 

7.8  | 
7.35 

8.0  J 
7.05  , 
7.H    I 

7.9  ! 
7.9  I 
8.05  ! 
8. 15 

8.1  I 
8.1     I 
8.05 
8.0 
S.0 
8.05 
7.9 
7.9 
7.8 
8.0 
8.0 
7.95 
7.9 
7.9 
7.9    . 
7.9 
7.9     i 
7.95  :. 
8.0     ,. 
8.0      . 


Feb. 

8.0 

7.9 

7.9 

8.0 

8.0 

8.05 

8.65 

8.45 

8.15 

7.95 

7.9 

8.0 

7.8 

7.65 

8.0 

7.9 

8.0 

8.0 

8.1 

8.25 

8.15 

8.05 

7.95 

8.0    ? 

8.8     ! 

8.6 

8.45 

8.55 


Mar.     Apr. 


8.8 
8.75 
8.65 
9.1 
0.05 
»8.95 
8.9 
8.95 
9.25 
9.25 
8.85 
8.6 
8.8 
8.75 
8.6 
8.65 
8.95 
9.2 
9. 15 
9.15 
8.8 
8.7 
8.75 
9.0 
8.9 
8. 75 
8.6 
8.6 
8.7 
8.8 
8.7 


8.85 
8.9 
9.1 
8.85 
8.65 
8.5 
8.4 
8.5 
8.75 
9.05 
9.45 
9.65 
9.95 
9.65 
9. 55 
9.7 
9.2 
9.1 
9. 15 
9.3 
9.4 
9.5 
9.7 
10.3 
11.0 
10.45 
10. 15 
9.95 
10.0 
10.2 


May. 


10. 35 

10.5 

10.65 

11.25 

11.5 

11.45 

10.7 

10. 15 

9.9 

10.1 

10.3 

10. 45 

10.1 

10.3 

10. 25 

10.65 

10.85 

11.1 

11.45 

1   11.85 

|  12.35 

,  12.75 

j  12.95 

|  13.05 

!  12.65 

I  13.15 

I  13.2 

13. 2 

13. 15 

13.0 

13.0 


June. 

12.6 
12.2 
11.95 
11.5 
11.45 
11.55 
11.9 
12.3 
12.7 
12.55 
12.5 
12.35 
11.9 
11.3 
11.0 
10.4 
10.05 
9.7 
9.3 
9.4 
9.35 
9.0 
8.8 
8.7 
8.55 
8.35 
8.2 
8.2 
8.1 
8.0 


July. 

Aug. 

Sept. 

8.05 

6.75 

7.75 

6.9 

7.6 

7.15 

7.5 

7.15 

7.45 

7.0 

7.4 

7. 15 

6.8 

7.35 

7.0 

7.3 

7.3 

7.05 

6.7 

7.2 

7.4 

6.7 

i.05 

7.2 

6.85 

6.9 

7.0 

6.5 

6.8 

6/95 

6.1 

6.8 

6.8 

5.4 

6.7 

6.75 

5.3 

6.6 

6.55 

6.6 

6.45 

6.5 

6.4 

6.4 

6.3 

6.3 

6.2 

6.2 

6.1 

6.2 

6.0 

6.1 

5.85 



6.2 

5.7 

1 

6.35 

5.6 

Oct.      Nov.      Dec. 


6.2 

6.4 

6.25 

6.1 

6.1 

6.0 

5.9 


I 


7.  .55 
7.3    | 
6.2    | 
6.7 
6.55  | 


6.4 

6.15 

6.1 

6.0 

5.95 

5.95 

5.9 

5.8 

5.7 

5.6 

5.6 

5.7 


a.  to 

5.7 

5.7 

5.7 

5.7 

5.7 

5.7 

5.8 

5.8 

5.75 

5.8 

5.9 

5.9 

5.95 

6.05 

6.05 

6.15 


6.1 

6.1 

6.2 

6.35 

6.45 

6.5 

6.65 

6.9 

7.05 

6.75 

7.05 

7.0 

6.9 

6.95 

6.9 

6.8 

6.8 

6.8 

6.8 

6.8 

6.8 

6.9 

7.0 

8.65 

7. 75 

7.6 

7.3 

6.95 

6.95 

7.7 


I 


7.4 

7.3 

7.2 

7.2 

7.15 

7.25 

7.25 

7.15 

7.3 

7.3 

7.2 

7.3 

7.3 

7.45 

7.5 

7.4 

7.3 

Z,4 

7.4 

7.4 

7.25 

7.2 

6.9 

6.5 

6.4 

6.5 

6.5 

6.5 

6.5 

6.5 


-No  flow  August  25  to  September  5  and  September  15-24 
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Daily  (Uncharge  in  second-feet  of  Rio  Grande  near  San  Marcial,  N.  M ex.,  for  7905. 


I>ay. 


Jan.   i 


J 

....'       370 

2 

i       400 

4 

....     «530 
650 

5 

....        685 

6 

«625 

7 

470 

s 

. . . .  i     570 

9 

'    « ."570 

10 

...        K20 

11 >  1.005 

12 

1 
....     "920 

13 

1      920 

14 

. . . . !       800 

15 

1    «690 

16 

690 

17 

. . . .  i       760 

IS 

!    a  .TO 

19. ..... 

i 

545 

21) 

'       440 

•)  I                        •    «  aah 

•>■» 

. . . . '      650 

23 

;     590 

26 

....j    "535 
. . . .  i       550 

. . . . '     :»7o 

27 

2S 

....,    "590 
'       590 

29 

630 

.30 

675 

Feb. 

Mar 
4,001? 

Apr. 
2,010 

J  M.y. 
i    7,*W 

June. 
19,  MO 

J0J7. 

2,771) 

Aug.  j 

Sept. 

Orl. 

ISO 

m 

« 

0 

7m 

a,  too 

2.070 

7,6*1 

19,«10 

1,990 

405 

0 

170  { 

•  ww 

■3,1TO 

"H,2L0 

a7,79U 

aiH,«^n 

■:."" 

■  645  1 

0 

165  | 

tup 

5,630 

2,360 

io,kio 

it, no 

1,375 

M> 

0 

ISO  j 

<ao 

•Mso 

2,  120 

,TUt^MI 

L0f3J5o 

iTaeo 

.-.7"  1 

0 

4  160 

a  970 

4.  MO 

"  i. -in 

j   12,131 

'J  H  1.1*0 

*lrUi 

•  64* 

1N0 

"IV* 

2,71V) 

I  >6fU 

1 ,730 

■10408} 

15,810 

1,046 

570^ 

■99Q 

150 

2,130 

■■1  l.-ll 

1 .  MO 

'  lOt010 

15,440 

006 

ANO  j 

150 

-125 

«1,1M0 

4.M30 

*  S.0MII 

'Hi.. -.id 

■»i.^,<i7n 

"TKi 

<*  ran  | 

"150 

105 

rati 

■4,  oan 

2,731 

,    oHfcjn 

15, (W) 

Hi 

070  L 

III 

85 

670 

3,950 

;i,«u 

■  MW1 

i7P;iwi 

-TO 

m  1 

«05 

"85 

"770    tCt,340 

*4>rt*> 

!  |0\r.3D 

i|K,460 

t4jgf 

1  710  1 

59 

as 

«K| 

3.MKI 

4,090 

•  UUKO 

10,370 

405 

020  | 

Oi 

u 

290 

3,1m 

4,000 

,  u*,too 

13,570 

370 

590  , 

5 

»05 

"670 

•1M40 

■I  .I.^KI 

<*io,ioa 

d!2,170 

«275 

•  470  | 

0 

H 

•TOO    3,a70 

4,200 

1  iijm 

11,8*0 

m 

360  ' 

0 

85 

7*1 

3,540 

. ; .  -  n  n  i 

9\2tsm 

12,800 
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'Motor  inoiruroinonts. 
Estimated  monthly  discharge  of  Rio  Grande  mar  San  Marcial,  N.  M ex.,  for  1905. 


Month. 


Discharge  in  second-feet.         j  .. 

Maximum.!  Minimum.      Mean.    !  «?rp-fefl* 


January. .  . 
February . . 

March 

.Vj)ril 

May 

Juno 

July 

August 

September. 
October.... 
November. 
December. . 

The  v( 


005  j 
220  I 
620  I 
160  I 
070 


710 

470 

ISO 

,720 

.530 


370 

290 

2,200 

1,730 

7,500 

2,640 

65 

0 

0 

80 

160 

160 

0 


636 

1,150 

3,544 

4,695 

15,649 

12,004 

582 

327 

89 

120 

713 

659 


3,339 


63, 
217, 
279. 
962. 
714. 

35. 

20. 


2,422.01 
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RIO  GRANDE   NEAR  EL  PASO,   TEX. 

Hi  is  station  was  located  at  the  pumping  house  of  the  smelter  company,  3  miles  north  of 

Paso,  Tex.     The  bed  of  the  stream  here  is  composed  of  mud,  constantly  shifting  and 
uiging.     May  1,  1897,  the  station  was  placed  under  the  charge  of  W.  W.  Follett,  con- 
ting  engineer,  International  (Water)  Boundary  Commission,  and  by  him  removed  1  mile 
•ther  up  the  river  to  Courchesne's  limekiln. 
The  left  bank  of  the  river  is  formed  by  the  loose  rock  fill  of  the  Atchison,  Topeka  and  Santa 

Railway  embankment  and  will  not  overflow.  The  right  bank  is  not  so  good,  being  made 
iHind  and  subject  to  overflow.  The  bottom  of  the  river  here  has  also  proved  unstable, scour- 
;  on  a  rise  and  filling  on  a  fall  of  the  river.  During  the  spring  flood  of  1905  the  right 
ink  began  to  erode  and  receded  at>out  60  or  80  feet.  This  has  left  a  bad  low-water  section, 
nere  is  a  large  shifting  bar  about  mid  stream.  It  is  still  the  best  site  for  a  station  in  the 
cinity  of  El  Paso,  however,  as  the  entire  bed  is  constantly  shifting  for  many  miles  above 
id  below.  On  account  of  the  shifting  bed  the  only  accurate  method  of  estimating  the 
tily  discharge  is  by  taking  a  large  number  of  measurements.  In  extreme  high  water  the 
ottom  overflows  slightly  for  a  width  of  200  feet  beyond  the  right  cable  support. 

Discharge  measurements  are  made  by  means  of  a  cable  of  410  feet  span,  car,  tagged  wire, 
odguy  wire.     The  initial  point  for  soundings  is  the  cable  support  on  the  left  bank. 

River  heights  were  measured  at  the  masonry  pump-foundation  pier.  The  pier  was  torn 
own  in  October,  1902,  so  an  inclined  wooden  gage  was  established  some  GO  feet  upstream, 
"his  i3  a  timber  bolted  to  steel  bars  set  with  cement  in  holes  drilled  in  solid  rock.  The 
age  between  high  and  low  water  is  about  11  feet.  The  bench  mark  Is  a  one-half  inch  iron 
olt  set  in  solid  rock  at  the  head  of  the  gage;  elevation,  13.00  feet  above  the  datum  of  the 
«ge. 

The  observations  at  this  station  during  1905  have  been  made  under  the  direction  of  the 
Jnited  States  section  of  the  International  (Water)  Boundary  Commission.  The  hydrog- 
apher  is  W.  L.  Follett  and  the  gage  reader  is  Valmore  Courchesne. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
Jnited  States  Geological  Survey  (Ann= Annual  Report:  Bull=Bulletin;  WS=Water- 
iupply  Paper) : 

Cross  section:  Ann  IS,  iv,  p  258. 

Description:  Ann  14,  iv,  p  114;  18.  iv,  pp  257-259;  Bull  131,  p  4(1;  140.  p  178;  W8  10,  p  132;  38,  p  120;  37, 
>P  283-284;  50,  p  352;  (56,  p  70;  84,  p  181;  99.  pp  378-379;  132,  pp  (»7-<*. 

Discharge:  Ann  18,  iv,  p  259;  Bull  140,  p  179;  \VS  10.  pp  132-133;  28,  p  120;  37,  p  284;  50,  p  353;  Wi,  p  70; 
a.pp  181-182;  99,  pp  379-381;  132,  pp  f.8-09. 

Discharge,  mean  daily:  WS  132,  p  70. 

Discharge,  monthly:  Ann  11,  ii.  p  99;  12.  ii,  pp  350,300;  13,  iii,  p  91;  14,  iv,  pp  114-115;  19.  iv.  p  390;  20 
iv,  pp  35S.  372;  21,  iv.  p  2ti2;  22,  iv.  p  353;  WS  75.  p  155;  M,  p  183;  99.  p  382;  132.  p  71. 

Discharge,  yearly:  Ann  11,  ii,  p  54;  13.  iii.  p  99:  20,  iv.  p  58. 

G*K*  heights:  Bull  131,  p  47;  140.  p  179;  WS  11.  p  07;  Hi,  p  133;  2*.  p  128;  37,  p  2x4;  50.  p  353;  00.  p  70; 
M,  p  182;  99,  pp  381-382;   132,  p  09. 

Hydrographs:  Ann  12,  ii.  p  280;  14.  ii.  p  114;  19.  iv,  p  390;  21,  iv,  p  203;  22,  iv.  p  353;  WS  75,  p  150. 

Rating  tables:  Ann  19,  iv,  p  389;  Bull  131,  p  47. 

Sediment  observations:  Ann  11,  ii,  p  57. 
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STREAM    MEASUREMENTS    IN   1905,  PART   X. 


Date. 


Discharge  measurements  of  Rio  Graiule  near  El  Paso,  Tex.,  in  1905. 

Area  of       Mean     i     (lag*    i    1>l> 


Hydrographer. 


n     i     (lace    I 
Hoction.    velocity. '  height,    chin 


January  3 ,  Valmore  Courchesne. 

January  8 ' do 

January  11 do 

January  14 do 

January  18 do 

January  21 do 

January  24 do 

January  28 ' do 

January  31 ' do 

February  3 do 

February  7 do 

February  10 ' do 

February  12 ' do 

February  15 do 

February  19 do 

February  21 do 

February  25 ' do 

February  28 ' do 

March  3 ' do 

March  8 ' do 

March  12 ' do 

March  15 do 

March  18 do 

March  21 do 

March  24 do 

March  31 do 

April  3 do 

April  6 ' do , 

April  9 ' do 

April  14 ';....  do 

April  17 do 

April  20 ' do : 

April  24 do 

April  29 do 

May  2 do , 

May  G do 

May  9 do 

May  12 do 

May  lfi do 

May  20 do 

May  23 do 

May  25 do 

May  28 a do 

Ma  y  30  « do 

J  une  2  " do 

June  6 do 

June  9 do 

June  12 , do 

June  15 , do 

June  is ! do 

June  21 ] do 

June  2a I do 

June  27 1 do 


« Includes  overflow  sections. 


1  Square 
feet. 

Feet  per 
sertmd. 

Srcoi 
FeeL       /"' 

224 

1.64 

6.4 

228 

1.68 

6.3 

316 

2.42 

7.2 

396 

2.57 

7.6  ;    i. 

314 

2.45 

7.2   ' 

267 

2.34 

7.0 

225 

2.05 

6.4    ' 

226 

2.38 

6.7   | 

210 

2.18 

6.5 

222 

2.20 

66 

223 

2.20 

6.6 

268 

2.49 

7.0 

404 

2.52 

7.6          1 

274 

2.14 

«.8 

293 

2.46 

7.2 

464 

2.71 

8.0   '       1 

360 

2.45 

7.4 

438 

3.11 

8.15         1 

1            588 

4.36 

9.2   1       - 

1            861 

4.21 

9.9          ! 

1        1,126 

4.36 

10.8          ' 

670 

5.14 

9.8  i      : 

1           582 

4.78 

9.8 

!            801 

3.96 

10.3 

690 

3.34 

9.7, 

1            629 

2.69 

9.3 

808 

2.55 

9.9 

'            737 

3.01 

9.9 

516 

2.76 

8.9 

798 

3.67 

10. 35 

804 

4.23 

10.6    • 

757 

3.92 

10.3 

1            820 

4.39 

10.9    , 

1,295 

5.42 

12.75 

912 

5.67 

11.4    i 

1,253 

5.18 

12.5 

1,633 

5.97 

13.5 

1,063 

5.50 

11.5 

1,385 

4.40 

12.0    ; 

1.201 

5.05 

12.3 

1,715 

5.67 

13.9 

1,870 

5.27 

14.6 

3. 722 

4.51 

15.6 

4.094 

4.62 

15.9 

3.806 

5.44 

16.1 

2.930 

5.46 

14.35 

2.738 

6.43 

14.8    ' 

3,549 

6.67 

14.9 

3.007 

6.54 

14.9 

2,517 

6.73 

13.85 

1,102 

6.29 

12.4 

1,151 

4.97 

n.i  ; 

1.0S0 

4.23 

10.5    i 
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-ge  measurements  of  Rio  Grande  near  El  Paso,  Tex.,  in  1905 — Continued. 


Hydrographer. 


Area  of 
section. 

|  Square 
I     feet. 


Moan 
velocity. 


Feet  per 
second. 


Valmore  Courchesne 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

L.  Follett 

W.  W.  Follett 

....do 

....do 

....do 

....do 

W.  L.  Follett 

....do 


W 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
..do. 
.do. 
.do. 
.do. 
.da. 
.do. 
.do. 
.do. 
.do. 
.do., 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


031 

3.30 

937 

2.55 

669 

2.07 

502 

2.04 

363 

1.91 

299 

1.58 

239 

1.74 

216 

1.79 

263 

1.65 

223 

1.84 

174 

1.50 

149 

1.33 

369 

1.97 

307 

1.86 

481 

2.04 

270 

1.81 

197 

1.M 

156 

1.28 

123 

1.19 

97 

1.02 

75 

0.75 

52 

0.67 

34 

0.91 

35 

0.91 

33 

0.82 

113 

1.24 

88 

1.27 

68 

1.13 

32 

1.47 

20 

0. 95 

16 

1.00 

92 

1.66 

113 

1.76 

85 

1.53 

45  j 
38 
28  ' 
23 

30 

34  | 

35  I 
58 
S3  ' 

148 
216 
217 
208 
222 
569 
772 
659 


1.31 
1.16 
0. 86 
1.00 
1.  15 
1.30 
1.  15 
1.03 
1.26 
1.37 
1.36 
1.83 
1.58 
1.49 
1.51 
2.51 
2.06 
2.05 


(tttge 
height. 


Feet. 
9.5 
8.9 
8.1 
7.6 
7.4 
7.1 
6.8 


6.8 
6.5 
6.3 
7.3 
7.0 
7.7 
6.8 
6.4 
6.2 
6.0 
5.8 
5.6 
5.4 
5.4 
5.4 
5.3 
6.2 
5.9 
5.7 


5:2 
6.2 
6.45 
6.0 

5.8 
5. 6 

5.4 

5.3 

5.35 

5.4 

5.4 


5.65 
5.85  \ 
6.2     ! 
6.75  I 
6.7     I 
6.6 
6.6 
8.05 
8.35  j 
8.2     I 


Dis- 
charge. 

Second- 
fret. 

3,398 

2,388 

1,383 

1,024 

694 

471 

415 

386 

435 

410 

261 

198 

726 

572 

979 

488 

300 

199 

146 

99 

56 

35 

31 

32 

27 

140 

112 

77 

47 

19 

16 

153 

199 

130 

90 

59 

44 

24 

23 

31 

39 

39 

36 

73 

114 

202 

395 

342 

309 

335 

1,426 

1,588 

1,349 
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Discharge  measurements  of  Rio  Grand*,  near  El  Paso,  Tex.,  in  1905 — Continued. 


Date. 


Hydrographer. 


December  6 '  W.  L.  Follott. 

December  9 do 

December  12 ... ' do 

December  15 do 

December  18 do 

December  21 do 

Decern  ber  24 . . . do 

December  27 ... ' do 


December  30 ...  \ do . 

I 


Area  of 
section. 

Mean  1 
velocity. 

Gage 
height. 

Dis- 
charge. 

Square 
feet. 

Feet  per  l 
second.   \ 

Feet. 

Sicovd- 

426 

1.62  , 

7.25 

691 

374 

1.45 

6.9 

541 

37.5 

1.59' 

7.0 

X, 

352 

1.63  i 

7.0 

K5 

335 

1.73 

7.0 

M 

334 

1.65 

6.95 

sa 

304 

1.49 

6.9 

,        w 

300 

1.62 

6.9 

1       « 

201 

1.38 

6.3 

,           2» 

Daily  gage  height,  in  feet,  of  Rio  Gramle  near  El  Paso,  Tex.,  for  1905. 


Day. 


8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

21 

25 

26 

27 

28 

29 

30 

31 


Tan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July.  | 

Aug. 

|  Sept. 

1..   .    - 

Oct. 

1  Nov. 

1 

Dw. 

6.4 

6.5 

9.05 

9.6 

11.55 

16. 05 

9.35 

6.5 

1 

I    5.45 

1     6.65 

5.5 

7.75 

6.4 

6.  .55 

9.2 

9.9 

11.4 

16.1 

9.15  | 

6.4 

i    5.4 

6.4 

5.6 

7.65 

6.4 

6.55 

9. 15 

9.8.5 

11.6 

15.95 

8.9    i 

6.35 

5.4 

6.25 

5.6 

S.2 

6.3 

6.5 

9.4 

9.&5 

11.7 

15.4 

8.7    1 

6.3 

1     5.4 

6.1 

5.65 

7.9 

6.25 

6.5 

9.7 

9.7 

12. 15 

14.9.5 

8.6  : 

6.3 

i     54 

6.0 

5  7 

7.55 

6.25 

6.5 

9.6 

9.9 

12.45 

14.25 

8.45  | 

6.4 

,     5.4 

6.0 

5.7 

7.2» 

6.3 

6.6 

9.95 

9.« 

12.9 

13.85 

8.2    | 

7.3 

I     5.4 

5.9 

5.85 

7.1 

6.3 

6.6 

9.95 

9. 25 

13. 3 

13.85 

8.05  1 

7.15 

i     5.4 

5.8 

6.0 

7.0 

6.3 

6.7 

10.1 

8.9 

13.5 

14.75 

7.85 

6.95 

1    5.4 

5.8 

6.05  , 

6.9 

6.85 

7.25 

10.8 

8.85 

12.9 

14.5 

7.65 

7.05 

1    5.3 

5.65 

6.2 

6.8 

7.2 

8.(15 

10.8 

9.0 

11.75 

14.5 

7.6    ' 

7.0 

5.3 

5.6 

6.3 

6.S5 

7.2 

7.65 

10.8 

9.2 

11.5 

14.9 

7.6    | 

7.65 

,     5.9 

5.6 

6.35 

7.0 

8.05 

7.3 

10.4 

9. 75 

11.65 

14.75 

7.45  j 

7.4 

5.95 

5.55 

6.65  i 

7.05 

7.7 

7.0 

10.05 

10. 35 

12.05 

14.9 

7.3    1 

6.95 

.     5.9 

5.5 

6.7 

7.05 

7.5 

6.8 

9.9 

10.8 

12.2 

14.85 

7.2    ' 

6.8 

5.9 

5.45 

6.7 

7.0 

7.1 

6  8 

9.9 

10. 85 

12.05 

14.85 

7.1 

6.65 

5.8 

5.4 

6.7 

7.0 

7.3 

6.7 

9.9 

10.6 

11.9 

14.35 

7.0    | 

6.5 

5.7 

5.4 

6.7 

7.1 

7.2 

6. 45 

9.7 

10.6 

12.05 

13.9 

6.9     i 

6.4 

5.6 

5.4 

6.7    , 

7.0 

7.0 

7.2 

9.7 

10.  ,55 

12.2 

13.35 

6.8     1 

6.3 

5.55 

5.4 

6.6 

7.15 

7.0 

8.05 

10.1 

10.35 

12.33 

12.8 

6. 75 

6.2 

5.5 

5.3 

6.6 

7.(6 

6. 95 

7.95 

10.3 

10.3 

12.7 

12.4 

6.7     ( 

6.2 

5.4 

5.3 

6.6 

7.0 

6.7 

7.6 

10.3 

10.3 

13.3 

12.0 

6.7     i 

6.05 

5.35 

5.3 

6.55 

6.ft» 

6.6 

7.75 

10.05 

10.7 

13.9 

11.8.5 

6.9     j 

6.0 

5.25 

5.3 

6.55 

6.85 

6.4 

7.65 

9. 75 

11.0 

11.3 

11.4 

6.9.5  , 

6.0 

5.2 

5.4 

6.6 

6.9 

6.4 

7.45 

9. 55 

11.35 

14. 65 

11.1 

6.8     1 

5. 95 

5.2 

5.4 

6.8 

6.95 

6. 55 

7.5 

9. 55 

.2.15 

15.0 

10.7 

6.(15  ! 

5.8 

5.2 

5.4 

6.9 

6.9 

6.  75 

7.65 

9. 75 

13.0 

15. 3 

10.5 

<>.  6     i 

5.8 

5.2 

5.4 

7.8 

6.8 

6.7 

8. 05 

9.6 

13.1 

15. 55 

10.  15 

6. 7     ' 

5.  75 

5.8 

5.4 

8.25  , 

6.55 

6.6 

9.4.5 

12.9 

15. 7.5 

9.9 

6.  S      ; 

5.6 

6.25 

5.4 

8.75 

6.3 

6. 5 

9.3 

12.  1.5 

15. 9 

9. 6     , 

6.55  | 

.5.  55 

6.05 

5.45 

8.3  : 

6.3 

6. 5 



9.3 

15.9 

! 

6.S     | 

5.5 

5.5 

| 

6.2 

1 

' 

1 

! 

1 
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Daily  discharge,  in  second-feet,  of  Rio  Grande  near  El  Paso,  Tex. ,  for  1905. 


Day. 


Jan.      Feb.     Mar.     Apr. 


4U5 
385 

"365 
340 
330 
340 
370 

o385 
385 
G20 

o765 
765 
1,290 
•  1.075 
950 
890 
830 

a770 
630 
625 

a  605 
540 
515 

a  460 
460 
500 
555 

a  540 
500 
460 

o4fi0 


460 

475 

a  475 

460 

460 

460 

a  490 

490 

550 

«820 

1.290 

1,050 

860 

095 

o585 

585 

550 

460 

a  720 

1,290 

«1,220 

1,000 

1,100 

1,035 

a910 

975 

070 


300  j  2, 
1. 
1. 


!  2, 


May. 


June. 


380  20,270 
170  O20.720 
410  20, 320 
530  18,840 
070  17,620 
430  ol5,6.30 
800  '  14, 190 
14. 190 
ol7,410 
18,300 
20,190 
o23,680 
23,050 
23,620 
680  '?23.270 
200  !  23.270 
20,100 
117,250 
13,620 
9,970 
o7,310 
6,820 
6,640 
6,090 
o5,?20 
4,950 
o4.560 
4, 150 
3,860 
a3,5l() 


I 


July. 

3,150 
2,810 
o2,390 
2.130 

:  2,000 

1,820 
o  1,510 
i   1,350 

1,200 

1,060 
970 
910 

•»  735 
620 
545 

o470 
450 
430 

o415  \ 
400 
385 
o385 
485 
510 

o435 
385 
360 

"380 
410 
285 

o  200 


Aug. 

260 
230 

o  215 
200 
200 
250 

«725 
645 
545 

a  595 
570 

o950 
810 
565 

a  490 
415 
345 

a  300 
250 
200 

o200 
160 
145 

a  145 
130 
100 

olOO 
85 


Sept. 

40 
o35  | 

35  j 

30 
o30 

30  l 

30  '■ 
o35 

30  ; 

30  j 
o25 

olio  ; 

115 
ollO 

no  : 

90 

o75  I 
60 
50 

"45 
35 
30 

a  20 
15 
•15 

ol5 

15 

110 

a  165  ; 

140 


Oct.      Nov.  I    Dec. 


2*0 
ol95 

170 

145 
a  130 

130 

110 

a  90 
90 
65 

a  60 
60 
50 

045 
35 
25 

a  25 
25 
25 

«  2ft 
25 
25 

«  30 
40 
40 

o40 
40 
40 

a  40 
40 
40 


o35 

60 

60 

«75 

85 

85 

a  115 

150 

165 

o200 

235 

255 

360 

380 

a#* 

370 

355 

a  340 

I       310 

!      310 

»310 

;w5 

315 

o335 

485 

j      560 

al,240 

1,530 

1,870 

ol,560 


1,035 

965 

o  1,350 

1,140 
895 

o690 
625 
585 

o  540 
500 
525 

o595 
620 
620 

o570 
575 
630 

o580 
655 

605 

o580 
530 
455 

o455 
480 
475 

«450 
365 
280 

o280 
245 


o  Meter  measurements. 
Estimated  monthly  dineharge  of  Rio  (Iraiulf  near  El  Paso,  Tex.,  for  190n. 


Month. 

■nuary 

■bruary 

nrrh 

>ril 

*y 

ine 

"» 

UgUBt 

'ptember 

ctober 

ovember 

'Member 

The  year 


Discharge,  in  Ncconcl-feot. 


Maximum.    Minimum.      Mean. 


290 

.300 

910  j 

700 

920 

6xo 

150 
950 

Km 

230  ! 


23,  two  . 


330 

too 

1 ,  690 

1.370 

5. 170 

3.510 

260 

15 

15 

«l 

245 


584 

7X0 

3,065 

3. 326 

8,  S79 

14.304 

9.56 

322 

56 

69 

428 

610 


Total  in 
ar  re-feet. 


35.  920 

43, 309 

18S.4S9 

197.911 

545, 9.50 

851, 147 

.58, 800 

19. 7K5 

3.322 

4.225 

2.'),  4.58 

37, 478 


782         2,011,791 
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STREAM    MEASUREMENTS    IN    1906,    PART    X. 


RIO  GRANDE  ABOVE  PRESIDIO,  TEX. 

This  station  was  established  April  4,  1900,  by  the  International  (Water)  Boundan 
mission.  It  was  9  miles  above  Presidio  and  above  the  mouth  of  Rio  Conchos,  one 
principal  tributaries  of  the  Rio  Grande,  and  about  200  miles  below  El  Paso.  The « 
was  in  a  straight  stretch  of  the  river,  but  in  the  bight  of  a  long  bend.  In  1903  th 
began  to  erode  a  cut-off  across  this  bend  and  the  spring  flood  of  1905  deepened  this  <• 
to  such  an  extent  that  more  water  passed  through  it  than  through  the  station,  and 
came  necessary  to  abandon  its  location.  In  September,  1905,  the  station  was  im 
miles  farther  upstream  and  rebuilt.  Its  location  is  far  enough  above  the  mouth 
Conchos  to  be  free. from  the  effects  of  backwater  from  that  stream. 

The  river  is  nearly  straight  for  one-fourth  mile  above  and  below  the  new  location, 
banks  overflow  slightly  in  extreme  flood,  but  no  large  amount  of  water  passes  outs 
measured  section.  The  bed  is  shifting  sand.  The  banks  are  fairly  solid,  but  woulc 
if  a  heavy  current  should  strike  them. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  gu 
The  initial  point  for  soundings  is  the  cable  support  on  the  left  bank. 

The  gage  is  an  inclined  scantling  fastened  to  posts  sunk  in  the  ground.  The  bot 
the  river  was  gage  height  1.5  feet  September  21,  1905,  and  marks  showed  high  watt 
9.5  feet.  The  bench  mark  is  the  top  of  a  mesquite  post  level  with  the  ground  back 
left  guy-cable  deadman;  elevation,  9.35  feet  above  the  datum  of  the  gage. 

The  observations  during  1905  were  made  under  the  direction  of  the  United  Sta 
tion  of  the  International  (Water)  Boundary  Commission.  The  hydrographer  was 
Hague,  and  the  gage  reader  was  Preciliano  Spencer. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Pap 

Description:  WS  30,  p  356;  66,  p  72;  84,  p  177;  99,  p  373;  132,  p  71. 

Discharge:  WS  50,  p  355;  66,  pp  72-73;  84,  p  178;  09,  pp  373-375;  132,  p  72. 

Discharge,  mean  dally:  WS  132,  p  74. 

Discharge,  monthly:  Ann  22,  iv,  p  354;  WS  75,  p  157;  84,  p  179;  99,  p  376;  132,  p  75. 

Gage  heights:  WS  50.  p  355;  66,  p  73;  84.  p  178;  99,  pp  375-376;  132,  p  73. 

Discharge  measurements  of  Rio  Grand*  above  Presidio,  Tex.,  in  1905. 


Date. 


Hydrographer. 


J  as.  P.  Hague. 


Januarys 

January  6 : do. 

January  9 1 do 

January  12 ' do 

January  15.  . . . do 

January  18.  ...: do 

January  21.  ...! do 

January  24 ' do 

January  27 ' do 

January  30 ' do 


February  2 do . 

February  5 do. 

February  8 do. 

February  11... do. 

February-  14. . .' do. 

February  17. ..! do. 

February  20 . . .  I do . 

June  17« do. 

June  21a J do. 

a  Channel  only.    Bottoms  overflowed. 

ition.     

t  Conchos  River. 


Area  of  ' 
section.  ' 

Mean 
velocity. 

Gage 
height. 

Square   1 
feet.      1 

Feet  per 
second. 

Feet. 

158  ! 

2.04 

3.55 

145 

2.03 

3.4 

143  , 

1.96 

3.4 

140  | 

1.91 

3.3 

167  i 

2.07 

3.6 

213  i 

2.98 

4.2 

205 

2.70 

3.95 

ISO 

2.52 

3.8 

171  | 

2.29 

3.7 

163  1 

2.28 

3.55 

169  | 

2.09 

3.55 

171  J 

2.35% 

3.7 

155  | 

2.06 

3.5 

159 

2.13 

3.5+ 

163 

2.12 

3.55 

200 

2.71 

3.9 

101  , 

2.37 

3.6 

1,489 

4.10 

8.8 

1,353  | 

3.61 

8.6 

The  channel  was  carrying  leas  than  50  percent  of  the  t 


charge  at  the  station.    The  actual  discharge  was  computed  from  daily  gage  heights,  the  flow 
Presido  station,  and  oX  C      *       *%* 
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scharge  measurements  of  Rio  Grande  above  Presidio,  Tex.,  in  1905 — Continued. 


Hydrographer. 


do 

do. 

' do. 

do. 

do. 

! do 

do 

> do 

do 

do 

do 

do 

n 

do 

5 

do 

8 

do 

10 

do 

13 

do 

16 

do 

19 

do 

22 

do 

25 

do 

27 

do 

30 

do 

t>er2... 

do 

t*r5.   . 

do 

t*r  7. . . 

do 

:>er  10. . 
^crl3.. 
Derm.. 
ter is.. 
*r  21 . . 
*r  26  e . 
kt29.. 
2 

do 

do 

do 

do 

do 

do 

do 

do 

do 

8 

11 

do 

do 

14 

do 

17 

do 

20 

do 

23 

do 

29 

do 

>er  l...1 do 

»er  5 

do 

icr8... 

do 

►or  1 1 . . 
•or  14... 

do 

do 

Arm  of 
section. 

^  Mean 
velocity. 

Gagu 
height. 

Dis- 
charge. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
fret. 

1,322 

3.34 

8.5 

4,411 

1,301 

3.33 

8.5 

4,331 

1,260 

2.97 

8.2 

3,771 

1,097 

2.43 

7.0 

2,668 

917 

1.93 

6.2 

1,774 

671 

2.13 

5.0 

1,452 

422 

2.91 

4.2 

1,226 

526 

3.48 

5.6 

1.830 

633 

3.61 

6.05 

2,285 

507 

3.58 

5.5 

1,814 

456 

3.37 

5.2 

1,537 

295 

3.16 

3.65 

932 

290 

3.14 

3.6 

912 

338 

2.67 

3.7 

903 

333 

2.79 

3.7 

929 

232 

2.02 

2.6 

469 

235 

2.36 

2.7 

555 

223 

1.87 

2.6 

416 

259 

2.12 

3.0 

549 

•    265 

2.13 

3.0 

565 

260 

2.03 

2.8 

528 

225 

1.89 

2.4 

426 

201 

1.61 

2.15 

323 

213 

1.59 

2.2 

339 

127 

1.57 

1.8 

200 

171 

1.77 

2.3 

302 

419 

4.09 

'      5.4 

1.712 

282 

2.20 

3. 15 

620 

277 

2.13 

3.0 

590 

70 

1.51 

1.5 

106 

80 

1.69 

1.5 

135 

71 

1.56 

1.5 

HI 

75 

1.57 

3.0 

118 

65 

1.66 

2.9 

108 

63 

1.52 

2. 75 

% 

54 

1.44 

2.7 

78 

03 

1.41 

2.7 

89 

66 

1.39 

2.7 

92 

53 

1.38 

2.7 

73 

56 

1.30 

2. 7 

73 

62 

1.29 

2.7 

80 

58 

1.31 

2. 7 

76 

45 

1.16 

2.6 

52 

46 

1.11 

2.6 

51 

.'« 

1.09 

2.5 

36 

48 

1.23 

2.65 

59 

136 

1.66 

3.4 

226 

164 

1.59 

3.5 

260 

mcl  only.  Bottoms  overflowed.  The  channel  was  carrying  loss  than  50  per  cent  of  the  total  dia- 
1  thufOfUinn,  The  actual  dischargi*  was  computed  from  daily  gage  heights,  the  flow  of  lower 
station,  and  ol ToiicIkw  Uiver 

lie)  onlw     Bottom    (iveTflciwrtl.    Overflow  itjwJ  at  &fi  feet  on  gage 

nrt  moved  H  mile*  further  tip  IlioOrtmdi<  mill  new  gage  established  16  miles  above  mouth  of 
Tht!1  new  gu^c  lnjlglil.*  rtn<  tint  iom  pa  rubles  with  uhl. 

—No  measurements  wore  made  during  March,  April,  and  May.  \ 
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Discharge  measurements  of  the  Rio  Grande  above  Presidio,  Tex.,  in  1906 — Continued. 


Date. 


'    Ilydrographer. 


November  17.. .   Jan.  P.  Hague. 

November  20.. .; do 

November  23. do 

Novemlxr  26. do 

November  29 do 

December  3 do 

December  6 do 

December  9 do 

December  12..  J do 

December  16 ... ' do 

December  19... do 

December  22 do 

December  24 ■ do 

December  28... ' do , 

December  31 do 


I 


Area  of 
section. 

Mean    | 
velocity.  | 

Gage    i 
height.  ' 

Di5- 
charp1. 

Square 
feet. 

Feet  per 
second,  i 

Feet. 

Second- 
feet. 

135 

1.72  | 

3.4 

Z 

109 

1.31  | 

3.1 

1 

101 

1.29  | 

3.0 

i; 

98 

1.31  i 

3.0 

i. 

90 

1.29  | 

2.9    | 

i 

213 

2.07 

3.8 

4 

320 

2.54  ' 

4.4    1 

s 

291 

2.50  ! 

4.3 

; 

328 

2.67  1 

4.4 

h 

227 

2.52  ! 

4.0    | 

5 

204 

2.34 

3.8 

4 

251 

2.31  , 

4.2 

5 

228 

2.49  ' 

4.15 

b 

216 

2.55  | 

4.15  1 

S 

192 

2.57 

4.0 

4 

Daily  gage  height,  in  feet,  of  Rio  Grande  abotr  Presidio,  Tex.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.  1 

Pec 

3.7 
3.7 
3.55 

3.45 
3.55 
3.5 

4.05  ' 
4.35, 
4.75 

6.25 
6.0 
5. 75 

7.8 

7.85 

8.0 

7.85 
8.0 
8.1 

8.15 

7.9 

7.6 

3.3 

3.95 

2.85 

1.7    ' 

i.65 ; 

2.0    ' 

2.8 
2.75 
2.7 

2.6    | 
'  2.6    1 

r 

2 

3- 

3 

3.1 

4 

3.5 
3.4 
3.4 

.O.I 

3.5 
3.65 
3.7 
3.65 

4.5    1 
5.8 
6.3 
6.6 

5.% 
6.3 
6.45 
6.25 

8.0 
7.9 
8.1 
8.1 

8.2 
8.25 
8.5 
8.6 

6.8 
6.6 
6.45 

3.25 
3.6 
2.9 
2.85 

2.1     1 
2.45  ' 
1.7 
5.95 

2.7 
2.7 
2.7 
2.7 

2.5  | 
2.55 
2.6 

2.6  : 

4: 

5 

4 

0 

4 

3.4 

4. 

8 

3.4 

3. 55 

7.45 

6.2 

8.1 

8.75 

6.  15 

2.7 

4.15 

2.7 

2.65 

4. 

9 

3.4 

3. 5 

7.25 

6.1 

7.9 

8.8 

5. 75 

2.85 

5.6 

2.7 

3.55 

4. 

10              .... 

3.4 

3.  .55 
3. 55 

7.4 

7.8 

6. 25 

5. 85 

7. 75 

7.  a"> 

8.85 
8.9 

5. 3 
4.95 

2  05 
2. 55 

3.15 
2.8 

2.7 
2.7 

3.5 

3.4    . 

4 

11 

a.  4 

4. 

12 

3.  3 

3.4 

7.9 

5. 5 

7. 7 

8.85 

4.7 

2.6 

3.05 

2.7 

3.6    - 

4. 

13 

3.3 

3. 5 

8.0 

5.3 

8.0 

9.05 

4.5 

2.9 

2.95 

2.7 

3.55! 

4. 

14 

3. 3 

3.6 

8.  15 

5.0 

8.0 

9.05 

4. 15 

2.6 

2.25 

2.7 

3.45  1 

4- 

15                      .    - 

3.6 

3. 55 

3.M 

8.2 
8.0 

4.9 
5. 15 

8.1 
8.05 

8.8 
8.  75 

7.65 
5.8 

2.6 
2.9 

1.7 
1.55 

2.7 
2.7 

3.75  | 
3.65  ' 

4. 

16 

3. 

17 

3. 95 

3. 9 

8.2 

5.6 

8.2 

8.8 

6.7 

3.9 

1.65 

2.7 

3.45 

3. 

18 

4. 25 
4. 15 

4.0 
3. 75 

7. 95 

7. 85 

6. 15 
0.9 

8.15 

8.2 

8.5 
8.  75 

4.  75 
6.  45 

3. 35 

2.  95 

1.5 
2.15 

2.7 
2.7 

3.5    J 
3.4    , 

3. 

19 

3 

20 

4.0 

3. 6 

7.8 

7.65 

8. 25 

8.7 

8.  05 

3.1 

1.65 

2.7 

3.15 

4 

21 

3.05 

3.7 

7. 55 

7.6 

7.65 

8.  65 

5.  2 

2.8 

1.5 

2.7 

3.1 

4 

22 

3. 9 

3.6 

7.3 

7.  75 

7.8 

8.8 

4.0 

2.7 

1.4    , 

2.7 

4 

23 

3.8 

3. 55 

7.45 

7.7 

7.65 

8. 65 

4.85 

2. 6 

1.2 

2.7 

3.0  ; 

4 

24 

3. 8 

3.4 

7.65 

7.  45 

7.5 

8.  55 

5. 5 

2.  35 

1.2 

2.7 

3.0 

4 

25 

3.  75 

4.  25 

7.65 

7.4 

7. 5 

8.5 

6. 55 

2  25 

1.2 

2.6 

3.0 

4 

26 

3.7 

4. 25 

7. 55 

7.4 

7. 5 

8.  45 

4.  45 

2.0 

«  3.0 

2.6 

3.0 

4 

27 

3.  75 

4. 15 

7.2 

7. 75 

7. 55 

7.  95 

3. 05 

2. 15 

3.0 

2.6 

3.0   ' 

4 

28 

3.6 

4.1 

6.7 

7. 85 

7.6 

7.  7 

3.65 

1.8 

2.9 

2.6 

3.0 

4 

29 

3.6 

6.4 

8.0 

7.5 

7. 55 

3.6 

1.9 

2. 9 

2.6 

2.95 

4 

30 

3. 55 

6.35 

7.85 

7.6 

7.8 

3.6 

2.  35 

2.8 

2.6 

2.9 

4 

31 

3.5 

6.3 

7. 75 

3.6 

1.S5 



2.6 



4 

a  Septeml>cr  26  thin  station  was  moved  8  miles  farther  up  the  Rio  (irundc  and  a  new  gage  was  esti 
11  shed.    The  new  gage  heights  are  not  comparable  with  the  old. 
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Daily  discharge,  in  second-feet,  of  Rio  Grande  above  Presidio,  Tex.,  for  1906. 


Day. 


9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
M. . 
20.. 

a.. 

22.. 
23.. 
24.. 
25.. 
».. 
27.. 
».. 

a.. 
».. 

31.. 


Jan. 

Feb.    Mar.o 

Apr.  6 

May.  <" 

June* 

July.' 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

355 

I 
330         580  •  1,580 

2.750 

5,850 

16,400 

740 

180 

100 

/50 

225 

355 

/355 

650 

1,470 

2,850 

6,200 

5,400 

/1,000 

/170 

/95 

50 

296 

/325 

340 

800 

1,370 

3,100 

6,500  \  4,200 

575 

240 

85 

50 

/440 

315 

340 

700 

1,510 

3,200 

6,900  |  3,600 

745 

260 

80 

35 

755 

295 

/385 

1,310 

1,730 

3,200 

7,480  ,/2,970 

/890 

/330 

/80 

/40 

815 

/295 

400 

1,580     1,8.50 

3,500 

8,860  i  2,730 

595 

180 

80 

50 

/815 

290 

380 

1,760     1,730 

3,600 

9,640  1  2,580 

575 

/2,260 

85 

50 

855 

285 

/340 

2,310  1  1,700 

3,700 

10,620  j/2,280 

/510 

1,070 

/90 

/60 

730 

/280 

325 

2,180  !  1,640 

3,600 

11,200  '  1,880 

595 

1,910 

90 

270 

/730 

280 

34.", 

2,270 

1,730 

3,550 

11,780     1,610 

/535 

/620 

90 

255 

670 

280 

/350 

2,810 

1,510 

3,550 

12,360   /1,420 

460 

.550 

/00 

/225 

735 

/265 

315 

2,960 

1,340 

3,700 

12^540  i  1,350 

445 

600 

85 

295 

/835 

265 

335 

3,110 

1,240 

4,100 

13,700     1,300 

/515 

/575 

80 

280 

645 

265 

'360 

3,330     1,090 

4,200 

13,700   /1.210 

415 

350 

/75 

/245 

570 

/305 

345 

3,430  .  1,040 

4,400 

12,600     4,200 

415 

170 

75 

335 

610 

345 

480 

3,110  |  1,160 

4,450 

12,400  i  2,030 

/515 

120 

75 

305 

/535 

515 

/540 

3,430     1,390 

4,700 

/12,600  /3,150 

915 

165 

/75 

/245 

480 

/660 

590 

3,030  '  1,670 

4,750 

11,400  '  1,370 

700 

/135 

75 

260 

505 

615 

460 

2,880  i  2, 120 

4,900 

12,300   /2,850 

/545 

320 

75 

230 

/480 

570 

/380 

2,810  1  2,640 

5,050 

12,100  :  5,000 

600 

160 

/80 

/160 

570 

/555 

430 

2,430  '  2,610 

4,550 

/11,900   /1,540 

530 

/HO 

80 

145 

595 

525 

380 

2,220     2,710 

4,800 

12,500     1,070 

/500 

110 

75 

145 

/580 

470 

355     2,320     2,680 

4,750 

11,900     1,410 

475 

100 

/75 

/130 

580 

/470 

315     2,580  j  2,500  |  4,700 

fll, 500  /1,M0 

410 

110 

75 

130 

/565 

430 

680  J  2,580  j  2,470  '  4,800 

10,800  '  3,000 

/365 

120 

60 

130 

560 

300 

680     2,430     2,470     4,900 

10,100     1,250 

245 

/120 

55 

/130 

585 

/430 

640     2,150  j  2,710     5,050 

/7,600       /930 

M25 

120 

55 

130 

610 

375 

620     1,820     2,789     5,200 

6,100         930 

210 

110 

50 

130 

/550 

375 

i  1,640  j  2,890  j  5,200 

5,500         910 

245 

/no 

/50 

/120 

530 

/370 

'  1,610  '  2,7H0     5,400 

6,000  j    /910 

/390 

100 

50 

115 

510 

355 

1,580 

5,650 



910 

230 

50 

/485 

•  Discharge  computed  from  former  measurements  and  checked  by  discharge  of  the  lower  Presidio 
station. 

6  Discharge  computed  from  measurements  of  June  and  July,  1903. 

f  Water  flowing  across  bottoms  during  the.  whole  month.  Discharge  computed  from  those  of  the 
lower  Presidio  station,  due  allowance  being  marie  for  flow  of  Rio  Conchos. 

*  Over  50  per  cent  of  the  water  passing  this  station  during  June  was  outside  of  channel.  Discharges 
obtained  by  combining  gage  heights  with  flow  at  the  lower  Presidio  station  and  of  the  Conchos. 

'  Discharge  for  gage  heights  aoove  5.5  feet  when  water  leaves  main  channel  al>ovc  station  and  flows 
•cross  bottom  was  obtained  by  combining  gage  height  with  flow  at  the  lower  Presidio  station  and  of  the 
Ponchos. 

f  Meter  measurements. 
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Estimated  monthly  discharge  of  Rio  Grande  above  PreMio,  Tex.,  for  100b. 


Month. 


Discharge  in  second-feet. 
Maximum.   Minimum.  I    Mean. 


January 

February ' 

March . 

April j 

May , 

June 

July 

August 

Soptemlier 

Octolier I 

November 

December * ' 

The  year i 


660 

265 

384 

GHO 

315  1 

421 

3,430 

AHO 

2.205 

2.  MOO 

1,040  , 

1.037 

5,650 

2,750 

4,253 

13.700 

5,500  ' 

10, 154 

6.400 

010  | 

2,329 

1,000 

210  i 

523 

2,260 

100  1 

382 

100 

5D1 

75 

335 

35 

160 

«r« 

225 

'm 

35 


1.M2 


RIO  CONCHOS  NEAR  (MINAdA,  MEXICO. 
Discharge  measurements  of  Rio  Conchas  2  miles  above  nunith,  near  Ojinaga,  M* 


Date. 

Hydrographer. 

1(105. 
Juno  18 

Jan.  1*.  Hague 

June  22 

do 

July  4 

do 

Area  of  >     Mean 


Gage 


section,    velocity.  \  height 

Square   i  Feet  per 

fret.      ,   second,   j  Feet. 

1.77  i  2..1 


B7, 


472 


I 


1.26 

.97  ' 


2.2 
1.5 


Note.  -Above  measurements  made  to  determine  the  inflow  l>ctween  the  upper  and  lowe 
stations. 

RIO  GRANDE  BELOW  PRESIDIO,  TEX. 

This  station  was  established  April  8,  1900,  by  the  International  (Water)  Bound 
mission.  It  is  (>  miles  Im'Iow  Presidio;  also  lielow  the  month  of  Rio  Conchos  and  ji 
miles  lielow  El  Paso.  It  is  at  the  west  end  of  the  canyon  section  of  the  Rio  Gran 
discharge  at  this  station  minus  the  discharge  at  the  station  above  Presidio,  Te: 
discharge  of  Rio  Conchos,  except  at  rare  intervals,  when  some  rain  water  enters 
Grande  from  the  north. 

The  river  is  fairly  straight  at  the  station  and  for  one-fourth  mile  above  and  l>el< 
right  bank  is  a  rocky  bluff.  The  left  bank  is  an  alluvial  deposit  and  overflow- 
feet  hark  from  the  river,  where  gravel  hills  are  found.  The  l>ed  is  shifting  sni 
affected  by  a  drainage  line  called  Alamos  Creek,  which  reaches  the  river  onc-foi 
lielow  the  station.  This  is  subject  to  torrential  floods,  which  bring  large  quantities 
tiers  and  gravel  into  the  Rio  Grande,  forming  a  temporary  dam.  This  remains, 
backwater  onto  the  gage,  until  a  flood  in  the  river  scours  it  out. 

Discharge  measurements  are  made  by  means  of  a  cable,  car.  tagged  wire,  and  £ 
The  tagged  wire  is  extended  across  the  bottom  on  the  Texas  side  to  the  foot  of  tl 
hills.  The  initial  point  for  soundings  is  the  tagged- wire  support  at  the  hills  on 
bank.     A  l>oat  is  provided  for  measuring  flood  flow  across  the  bottom. 

The  gage  is  an  inclined  scantling  liolted  to  posts  sunk  into  the  ground.     Tin 
overflow  gage  at  the  gravel  hills.     This  consists  of  a  vertical  stair  nailed  to  a  tr 
range  lietwcen  low  and  high  water  is  alnnit  '23  feet.     The  highest  recorded  gage 
26.35  feet,  Septemlx»r  11,  1904.     The  extreme  floods  come  from  the  Conchos.     Th< 
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at  13  feet  on  the  gage.  The  bench  mark  is  the  top  of  a  pino  post  wink  in  the 
t  the  foot  of  the  gravel  hills  at  the  left  end  of  the  tagged  wire;  elevation,  13.56 
e  the  datum  of  the  gage. 

serrations  during  1905  were  made  under  the  direction  of  the  United  States  section 
ernational  (Water)  Boundary  Commission.  The  hydrographer  is  James  P.  Hague, 
:age  reader,  Felicitas  Gonzales. 

at  ion  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
itates  Geological   Survey  (Ann  =  Annual  Report;  WS  =  Water-Supply  Papers): 

ion:  W8  50,  p  356;  66,  p  74;  84,  p  175;  99,  p  308;  132,  p  75. 

«>:  WS  50,  p  356;  60.  p  74;  84,  pp  175-176;  99,  pp  369-372;  132,  pp  75-78. 

,*,  mean  dally:  WS  132,  p  79. 

je,  monthly:  Ann  22,  iv,  p  355;  WS  75,  p  158;  WS  84,  p  177;  99,  p  373;    132,  p  7.K 

ghts:  WS  50.  p  356;  66,  p  75;  84,  pp  176-177;  99,  p  372;  132,  p  78. 

•aph:  WS  75,  p  159. 

Discharge  measurement*  of  Rio  Grande,  below  Pre#Ulio,  Tex.,  in  WOii. 


Hydrographer. 


I  J; 

4.  ..... 

7.  ...'.., 

0 

3 

6 

9 .. 

1 

3 

6 

9....  .. 

12 

15 

18 

21...'.. 

I 

\" 


.  P.  Hague . 

dp 

do 

do 

do 

do 

do 

do 

do 

do 

do.. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


A  rca  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

Gaga 
height. 

Dis- 
charge. 

Squnre 
feet. 

Feet. 

Second- 
feet. 

851 

1.62 

6.9 

1,376 

772 

1.40 

G.7 

1,078 

766 

1.43 

6.65 

1,096 

756 

1.42 

6  55 

1,071 

730 

1.33 

6.5 

971 

741 

1.34 

6.55 

995 

878 

1.71 

7.05 

1,502 

859 

1.64 

6.9 

1,407 

751 

1. 57 

6.8 

1,176 

656 

1.49 

6.6 

978 

690 

1.34 

6.45 

925 

656 

1.37 

6.4 

899 

638 

1.33 

6.4 

848 

611 

1.30 

6.35 

795 

595 

1.30 

6.25 

774 

580 

1.25 

6.1 

724 

838 

1.63 

6.9 

1,366 

976 

1.99 

7.5 

1.945 

2,582 

4.86 

11.25 

12,541 

2.568 

4.86 

11.2 

12, 473 

2,320 

4. 58 

10. 45 

10,622 

1.867 

3.  46 

9.3 

6.  -156 

1.680 

2.37 

8.3 

3,980 

1.582 

2. 03 

7.9 

3,219 

1,321 

1.57 

7.5 

2,073 

1.224 

1.37 

7.2 

1.677 

1,346 

1.61 

7. 65 

2.202 

1 .  752 

:,..-,7 

8.  85 

6.249 

2. 2!»4 

4.41 

10. 2 

10. 128 

2,  229 

4. 45 

10.1 

9, 910 

:,«m2 

5. 55 

11.2 

14,715 

2,  70.5 

6.a5 

11.65 

16, 355 

2, 259 

4. 62 

10.3 

10. 432 

1.548 

2.  7S 

8.6 

4,303 

1,540 

2.80 

8.6 

4,305 

1,468 

2. 61 

8.4 

3,836 

1,467 

2.70 

8.5 

3,966 

1,857 

5.02 

10.0 

9,319 
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Dincharge  mea&wretnent*  of  Rio  Graiule  below  Prexidio,  Tex.,  in  1905— Continued. 


Date. 


Hydrographer. 


August  18 '  Jrs.  l\ 

August  21 do 

August  24 ' do. 

August  26 do 

August  28 do. 

August  31 do. 

September  3 do  . 

8epte:nhcr  6 do  . 

September  11 do  , 

September  14 do  . 

September  17 do  . 

September  20 do  . 

September  23 . . do  . 

September  27 do  . 

September  30 .  J do  . 

October  3 ' do. 

October  6 do  . 

October  9 do. 

October  12 do. 

Octolwr  15 do. 

October  18 do. 

October  21 do  . 

October  24 do. 

October  28 ' do. 

October  31 do. 

November  3 do. 

November  7 do  . 

Noveml  er  10 do  . 

November  13 do  . 

November  16 do  . 

November  19 do  . 

November  22 do  . 

November  25 do  . 

November  2* do  . 

Dcceinlnr  2 do. 

December.^ do 

December  8 do  . 

December  10 do. 

December  14 do  . 

December  17 do  . 

December  20 do  . 

December  23 do. 

December  27 do  . 

December  30 do  . 


Hague. 


'  Area  of 

Mean 

Gage        Di 
height,     cha 

!  section. 

velocity. 

1  Square 
1     feet. 

Feet  per 
second. 

Srn 
Feet.         to 

i        2,767 

5.89 
4.72 

11.7          1 

1        1,888 
j        1.783 

10.0 

4.52 

9.7 

J        1,722 

1,568 

.     1,300 

4.74 

9.75 

3.82 

8.9 

2.51 

8.1 

914 

2.68 

7.6 

944 

2.78 

7.6 

1        2,313 

4.82 

10.65 

2,303 

4.70 

10.55 

1        1,780 

4.5^ 

9.8 

'        1,085 

3.81 

8.55  . 

1        2,933 

7.06 

12.3    1       . 

2,407 

5.20 

10.95  , 

1        2,430 

5.34 

11.05 

2.718 

5.72 

11.45 

2.553 

5.38 

11.1 

1.641 

4.05 

8.95 

1,588 

3.59 

8.6 

1,056 

2.88 

7.9 

1         1,126 

2.48 

7.7 

1, 164 

2.06 

7  5 

1,002 

1.85 

7.2 

972 

1.54 

7.0 

954 

1.41 

7.0    , 

866 

1.50 

6.75 

1,489 

3.69 

8.75 

2.265 

4.83 

10.75 

1,547 

4.73 

9.4 

1,420 

4.63 

9.15 

1.489 

4.80 

9.3 

1,377 

3.72 

8.65  , 

1,131 

2.66 

7.9 

1,076 

2.59 

7.65 

1.548 

4.45 

9.2 

1,312 

4.04 

8.6 

1.140 

3. 49 

8.2 

1.016 

3.17 

7.9 

908 

2.82 

7.6 

1 .  438 

4.39 

9.1 

1 . 491 

4.68 

9. 2 

1.610 

4.82 

9.  45 

1.317 

4.  12 

8.6 

1 .  262 

2.91 

8.1 
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Daily  gage  height,  in  feet,  of  Rio  Qrande  below  Presidio,  Tex.,  for  1905. 


Jan.  I  Feb. 


6.9 

6.85 

6.8 

6.8 

6.75 

6.7 

6.7 

6.65 

6.6 

6.6 

6.55 

6.5 

6.5 

6.5 

6.5 

6.5 

6.55 

6.7 

6.85 

7.06 

6.9 

6.9 

6.9 

6.9 

6.8 

6.8 

6.75 

6.7 

6.6 

6.5 

6.45 


6.4 

6.4 

6.4 

6.4 

6.4 

6.4 

6.5 

6.45 

6.35 

6.3 

6.3 

6.25 

6.1 

6.1 

6.1 

6.3 

6.95 

6.85 

7.45 

7.45 

7.5 

7.4 

7.5 

7.2 

7.2 

7.4 

7.5 

7.45 


Mar. 


7.35 

7.3 

7.35 

7.15 

7.4 

7.85 

7.95 

8.1 

8.15. 

8.1 

8.15 

8.25 

8.2 

8.25 

8.4 

8.3 

8.6 

8.6 

8.45 

8.45 

8.35 

8.15 

8.1 

8.05 

8.2 

8.15 

8.15 

8.1     J 

7.9    I 

"I 


Apr. 


7.75 

7.6 

7.6 

7.5 

7.45 

7.65 

7.7 

7.65 

7.65 

7.65 

7.6 

7.45 

7.4 

7.4 

7.4 

7.35 

7.4 

7.7 

7.8 

7.9 

8.1 

8.1 

7.85 

7.8 

7.8 

7.95 

8.0 

8.15 

8.1 

8.15 


May. 


8.15 

8.3 

8.45 

8.3 

8.35 

8.45 

8.5 

8.55 

8.5 

8.65 

8.6 

8.55 

8.6 

8.7 

8.8 

8.8 

8.9 

8.95 

8.95 

9.0 

8.95 

9.0 

9.25 

9.05 

8.9 

8.9 

9.05 

9.2 

9.1 

9.0 

9.15 


June. 

9.3 
9.35 
9.4 
9.6 
9.85 
10.05 
10.35 
10.5 
10.75 
11.15 
11.55 
11.7 
12. 15 
12.6 
12.35 
12.0 
11.35 
11.15 
11.25 
11.3 
11.35 
11.45 
11.25 
11.05 
10.8 
10.5 
9.85 
9.4 
9.3 
9.3 


July. 

9.45 

8.8 

8.4 

8.3 

8.2 

8.15 

7.9 

7.6 

7.65 

7.55 

7.5 

7.3 

7.2 

7.2 

8.8 

7.8 

10.35 

8.45 

9.4 

10.65 

10.2 

9.85 

10.6 

10.6 

11.25 

11.4 

11.55 

11.75 

11.05 

10.55 

10.3 


Aug. 

Sept. 

Oct. 

Nov. 

Dec 

10.3 

7.95 

10.5 

6.9 

7.7 

9.75 

7.85 

11.4 

6.8 

9.3 

9.1 

7.6 

H.2 

6.75 

9.4 

8.8 

7.6 

10.6 

6.7 

8.7 

8.75 

7.75 

10.75 

6.95 

8.55 

8.6 

7.75 

11.3 

7.7 

8.45 

8.55 

9.4 

11.0 

8.8 

8.25 

8.5 

9.55 

9.75 

9.8 

8.15 

8.35 

11.35 

9.05 

10.3 

8.0 

8.5 

11.3 

8.85 

10.7 

7.85 

8.6 

10.75 

8.65 

11.6 

7.8 

8.55 

10.7 

8.6 

10.75 

7.75 

9.05 

10.45 

8.3 

9.3 

7.7 

9.6 

10.45 

8.1 

9.3 

7.6 

10.2 

10.45 

7.9 

9.55 

8.05 

10.0 

10.06 

7.75 

9.2 

8.85 

10.45 

«.75 

7.7 

9.4 

9.15 

11.7 

9.05 

7.7 

9.6 

9.5 

10.9 

8.85 

7.65 

9.2 

10.0 

10.5 

8.55 

7.6 

9.1 

9.5 

10.0 

8.7 

7.5 

8.9 

9.75 

9.65 

9.65 

7.45 

8.55, 

10.0 

9.75 

11.95 

7.35 

8.25 

9.4 

9.8 

13.35 

7.25 

8.2 

9.0 

10.2 

14.45 

7.2 

8.05 

8.75 

9.75 

13.25 

7.15 

7.8 

8.65 

9.5 

10.9 

7.1 

7.75 

8.6 

9.0 

10.3 

7.0 

7.65 

8.45 

8.  ,5 

10.35 

7.0 

7.55 

8.35 

8.35 

11.3 

7.0 

7.7 

8.15 

8.15 

7.0 

8.0 
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C>2  STREAM    MEASUREMENTS    IN   1905,  PART   X. 

Daily  discharge ,  in  second<-feet,  of  Rio  Grande  below  Presidio,  Tex.,  for  1905. 


J)*y. 


Jan. 


Fl'K      Mar,  '  Apr."    Sl*y.«    Jum-. 


1 „.;J     1,360 

2 „..M,33o 

3.. , j     1,250' 

s „ ]*t,i3o, 


I 

!Ml| 

000' 

^OOO1 


*.» I   it\m{ 

i I   1,1211 

8 I*  1,100' 


II! 


1,090 
1,080 


JL ■  »  [,070. 


12 

n 

!*,....„ 

IS 

te 

" JM.000, 

1*1 ►.. 


"I 

990 

ft  970 

070 

97oJ 


m\ 

*8i»j 
0,1O| 

ooo' 

fttfjflj 

™ 

ft770 
72tf 

ft-7'JO; 

NNf] 
1.4O0J 


,|    LjrjUi    i»,i2U 


19.. ...._,     1,300 

30 iM,«0 

*!,...s j    1,110 

22 ~*J     1,410 

23 ". .Ul,410 

24 J     1,300 

an.... 1,230' 

a.. ft  iP imoi 

57 l,t3o' 

2* 1.080 

SO.... ^!Wt^ 

Ml ......  SIS) 

31. ._ MiHt 


1,000 

1,000 

1,870' 
1,000 
1,710, 
1,730, 
l,050i 
2,070 
2,  (MO 


2,050| 

I.ONIJ 

2,0,10 

1,7.10 
2,130 
2,  8  \" 
3,000 
3,250 
3,330 
3,25o| 
.1,330, 

,1,420' 
3,500 

4,110, 
4,1111 

3, Hi) 
3,840 

3,330 

3,250 


3,1410! 

3,420 
3. 330 
3,330 

2.020 

2,700 

2 .fit)  . 


2,6%) 
2,410 

2,230 

?,tW 

2,3jft, 
2,390 
2,290 
2,260 
2,26U 
2,200 
2,0201 
1  .'mi 

lr'.Hii.l 

1f9tt| 
1,000 

j,060 
2,330' 

2,460 
3,4300 
2t*J0 

.'.»' 

2,  r*30 
J  ,401 1 
^,  -HH1 

2.«.:« 

2,740 


2,970, 
3,270; 
3,050 
3,27&j 
3,300 
3,«X! 


6,400 
ft,  580 

r.77il 

7,, no 

8,450 
0,211 
I0,3»J 
10,800 
11.400 

rit<m 
13,4)0 

13,1 


A  tig.     Sppi, 


MO,  430 

8,440 


1.1,410  h»,fl80 

16,440 

16,090 
14,000 


3,800. 
3,940 
3,800 
4,230 
4,000 
3,940 
4,000 
4,3*) 
4,670 

i  !,:>> 

5,140 

V'lo 

5, 140 

.1,310 

6,210 

6,490 

4,tt«l 

4,080^10,770 

r,r*ipt>i    8,470 


July. 

6,830 

ft  4,230 
3,980  ftfi,020 
3,790  4,840 
3,600.    4,300 

'^1,220  &  4,190 
2,360  4,070 
2,500  ft  3.670 

ftj,210  4,070 
2,070'  4,300 
1,810^4.140 
5,000 
\fm\  7,900 
6,060  b]0, 100 


J,  x>  J 


6,100  &  2, 450 


ft  2,650 
12,830|  10,730 
12,340  ft  4.00) 
12,560     7,830 

ft)  2,000  61 1, 930 
12,810  Hi.  130 
13,100  ft  0,160 

*  12,000  12,080 
12,120  ll.tm 
n,.1hiftl4,900 


«,320 

lljim 
ft]6,300 

LJ.M*! 

10,000 

ft  8,010 

7,920 

Sjii 
ft  0,340 

y,7oo 


15,440  ft  8, 160 
15,990     7,fl3OH2,300 


2,970  6.030     0,HIOftl6,7rJo|  ft  6,230 

2,8110  ,1.670  ft  0,160    i3,96tf     4,800 

2,070  .1,310:    0,460    11,060*     4,120 

.......  5,Pti0iT. !  10,000*3,430 


Ott- 


Nov.     Ife 


i 


3,000  nf750   ttm  %m 

15,  W    tp30U'*7,l« 
ftI4,130!ftl,2»    7r4» 

12W   i,27n  itm 


2,&10 

2,810    U,57o(    1,710  *S,  ID 
ft2F870ftU,5aa    *,30QJ   4.W 
13,400  ft  5,0*   4,  HO 
9,280     Rta«l.*-i1SJI 


«  Daily  (1ischarg«'8  oompiitt'd  fn>m  nicasun^nicntM  of  Novcinlvr.  1904.  and  June,  1905. 
ft  Mctor  HH'itMiin'mt'iits. 

EntnuaUd  mo-nthhj  dmehanje  of  Rio  Grande  below  Presidio,  Tex.,  for  1905. 


Month. 


January.. 
February. 
March 


Discharge  in  wcond-feot. 


Maximum.    Minimum. 


April. 
May.. 
June. 


July 

August 

September.. 

October 

November. 
December. . 


1 

500  i 

2 

070  - 

4 

no  ; 

2 

;>7()  i 

C) 

210  1 

10 

040  ' 

16 

750  : 

16 

MH)   ' 

27 

170  , 

15. 

2(K) 

13, 

500 

o.oso 

The  year . 


Mean. 


Total  in 
acre-feeu 


1,154 
1,250 
3,150 
2,401 
4,608 
11,065 
7,510 
7,260 
9,872 
5,574 
5,424 
.1,286 


70,94? 

69,739 
193,686 
143.127 

283,319 


401,  <V 
446,430 
587.445 
342.744 
322,750 
325,081 


5.380  '      3,905,415 
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RIO  GRANDE  NEAR  LuVNGTRY,  TEX. 

ion  was  established  in  April,  1900,  by  the  International  (Water)  Boundary  Com- 

t  is  located  one-half  mile  south  of  Langtry  station,  on  the  southern  Pacific  Rail- 

s  about  440  miles  below  El  Paso,  Tex.,  at  the  east  end  of  the  canyon  section  of 

ande,  and  a  short  distance  to  the  west  of  the  mouth  of  Pecos  River,  one  of  the 

ibutaries  of  the  Rio  Grande. 

r  is  nearly  straight  for  1  mile  above  and  one-half  mile  below  the  station.     The 

ican)  bank  is  a  rock  blufF.     The  left  bank  is  alluvial  deposit  for  200  feet  back  to 

'.     The  bed  of  the  river  is  shifting  sand,  as  is  also  the  left  bank. 

e  measurements  are  made  by  means  of  a  cable  of  490  feet  span,  car,  tagged  wire, 

re.     The  initial  point  for  soundings  is  the  pole  supporting  the  cable  on  the  left 

is  a  vertical  staff,  bolted  to  the  bluff  on  the  right  bank.  It  is  read  from  the  left 
the  aid. of  field  glasses.  The  range  between  high  and  low  water  is  about  36  feet, 
t  recorded  gage  is  36.5  feet,  September  13,  1904.  The  bottom  begins  to  over- 
?e  height  29.5  feet  and  the  overflow  extends  110  feet  back  from  the  cable  pole, 
n  is  densely  wooded.  The  bench  mark  is  a  crass  cut  on  a  large  bowlder  at  the 
*  Texas  side,  in  line  with  tho  cable;  elevation,  40.56  feet  above  the  datum  of  the 

Jons  during  1905  were  made  under  the  direction  of  the  United  States  section  of 
itional  (Water)  Boundary  Commission.  The  hydrographer  was  E.  E.  Winter 
ge  reader  was  W.  H.  Dodd. 

ion  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
tes  Geological  Survey  (Ann= Annual  Report;  WS= Water-Supply  Paper): 

WS  50,  p  357;  66,  p  75;  84,  p  172;  99,  p  365;  132,  p  80. 
V8  50,  p  357;  66,  pp  75-76;  84,  pp  172-173;  99,  pp  365-367;  132,  pp  80-81. 
lean  dally:  WS  132,  p  83. 

lonthly:  Ann  22,  iv,  p  355;  WS  75.  p  160;  84,  p  174;  99,  p  368;  132,  p  83. 
s:  WS  50,  p  358;  66,  p  76;  84.  p  174;  99.  pp  367-368;  132,  p  82. 


Discharge  measurements  of  Rio  Grande  near  Langtry,  Tex.,  in  1905. 

-#__._ _  .. 

Hydrographer. 


K.  Winter. 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 


Area  of 
section. 

Mean 
velocity. 

Square 
feet. 

Feet  per 
second. 

658 

2.36 

642 

2.30 

618 

2.02 

625 

1.03 

585 

1.S8 

028 

2.00 

587 

2. 10 

(K)7 

1.72 

rm 

1.62 

571 

1.59 

531 

2.02 

520 

1.95 

713 

2.71 

840 

2.49 

1,162 

3.28 

1,187 

3.21 

944 

3.00 

968 

3.07 

883 

2.83 

732 

2.46 

Gage 
height. 

Dis- 
charge. 

Feet. 

Second- 
feet. 

1.6 

1,552 

1.55 

1,474 

1.4 

1,248 

1.3 

1,207 

1.1 

1,097 

1.4 

1,296 

1.5 

1,234 

1.3 

1,045 

1.2 

922 

1.2 

909 

1.1 

1,070 

1.0 

1,012 

1.9 

1,932 

2.2 

2,091 

3.1 

3,810 

3.3 

3,810 

3.0 

2,831 

3.0 

2,976 

2.7 

2,496 

2.3 

[         l,*» 
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Discharge  measurements  of  Rio  Grands  near  Langtry,  Tex.y  in  190$-  -Continual. 


Date. 


Hydrographer. 


April  7.... 
April  11 . . . 

April  15 do 

April  20 do 

April  24 do 

April  27 do 

May  2 do 

May  6 do 

May  H* ! do 

May  15 : do 

May  19 do 

May  24 .....do 

May  29 ' do 

June  2 do 

June  8 do 

Juno  12 do 

Juno  16 do 

Juno  20 do 

June  24 do 

June  28 do 

July  3 do 

July  8 do 

July  14 do 

July  19 do 

July  24 do 

July  29 do 

August  4 do 

August  10 do 

August  14 do 

August  19 do 

August  24 do 

August  28 do 

September  2 do 

September  1 ... do 

September  10 . . do 

September  16 . . ' do 

September  22 do 

September  25 . .  • do 

September  28 do 

October  2 do 

October  6 do 

October  10 do 

October  14 do 

October  19 do 

October  23 do 

October  28 do. 

November  2 do 

November  6 do 

November  9 do 

November  13. do 

November  17... do 

November  21.. do 


E.  E.  Winter  . 
....do 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Di 
clui 

V 

Feet  per 
second. 

Feet. 

8(co 
f« 

789 

2.62 

2.0 

774 

2.84 

1.9 

\       ' 

2.94 

1.9 

i 

791 

2.99 

1.7 

1      : 

956 

2.99 

2.4 

1      ' 

889 

2.97 

2.4 

1 

957 

3.14 

2.6 

1 

1,037 

3.59 

2.7 

j 

868 

2.86 

3.4 

1,087 
1,158  j 
1,184  | 
1, 175  | 
1,120  ' 
1,532  | 
2,344  | 
3,167  I 
2,538  | 
2,481  | 
1,718  ! 
1,129  ! 
984  | 
760  i 
1,056  J 
1,403  i 
1,659  j 
1.350  '. 
1,126  | 
1,658  j 

1,7*; 

1,433  j 
1,444 
997 
848 
1,643 
1,355  I 
1,017  | 
1,672 
3,324  ! 
1,093  | 

<•->: 

1.310 

1.035  ; 

980  i 

818  \ 

706 

709 

751 

733 

1.001 

1,302 

1.342 


a  Channel  filled  with  mud  washed  in  by  local  rains 


3.51 
4.11 
3.81 
3.55 
4.25 
5J01 
5.66 
5.96 
5.09 
5.28 
4.38 
4.06 
3.58 
3.25 
3.36 
4.65 
5.16 
4.45 
3.55 
4.67 
4.92 
4.74 
4.75 
3.61 
3.47 
4.52 
3.95 
3.72 
4.78 
7.13 
5.16 
4.88 
4.71 
3.71 
3.52 
3.34 
2.98 
2.62 
1.87 
1.80 
3.13 
3. 52 
3.6-1 


3.3 
3.4 
3.5 
3.4 
3.8 
5.2 
6.8 
8.5 
7.1 
7.3 
5.9 
4.1 
2.8 
2.0 
3.2 
4.8 
6.1 
3.9 
3.2 
5.2 
5!55 
4.4 
4.5 
2.7 
2. 15 
5.65 
4.4 
3.0 
5.65 
10.85 
6.35 
5.0 
4.65 
3.25 
2.5 
2.0 
1.7 
1.6 
1.3 
1.3 
2.7 
4.0 
4.1 
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Discharge  measurements  of  Rio  Grande  near  Langtry,  Tex.,  in  1905 — Continued. 


Date. 


Ilydrographer. 


November  28.. .    E.  E.  Winter . 

November  30.. do 

December 3... J  II.  F.Collins.. 
December  9 ' do 

December  12... do 

December  17... do 

December  20...  I do 

December  25. do 

December  31 . .    do 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Square 
Feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

~    942 

3.74 

2.4 

3,523 

784 

3.70 

2.0 

2,902 

839 

3.87 

2.1 

3,248 

1,047 

3.83 

2.85 

4,008 

931 

3.75 

2.2 

3,493 

817 

3.59 

2.0 

2,937 

1,500 

5.62 

4.2 

8,434 

1,589 

5.85 

4.6 

9,299 

990 

4.19 

2.7 

4,144 

Daily  gage  height,  in  feet,  of  Rio  Grande  near  Langtry,  Tex.,  for  1906. 


Dsy. 


Jan. 


1 

1.7 

2 

1.7 

3 

1.6 

4 

l.b 

S 

1.6 

6 

1.55 

7 

1.5 

8 

IS 

9 

1  5 

10 

1.45 

11 

1.4 

12 

1.4 

13 

14 

1.3 
1.3 

15 

1.3 

16 

1.25 

17 

1.2 

18 

1.2 

19 

1  , 

».... 

1.1 

21:.... 

,. 

»... . 

1.1 

23... 

1.25 

24 

1.7 

25.... 

1.65 

26 

1.6 

27.. 

16 

28.... 

1  5 

29... 

1.5 

30... 

1  45 

31 

1.4 

Feb. 

1.4 

1.25 

1.2 

1.15 

1.05 

1.15 

1.05 

1.1 

1-2 

1.15  | 

1.1 

..i  i 

1.1  | 
1.1 

1.0     , 
1.0 
1.0 

,  ..0    I 
1.0 

1.2  j 
1.4 
2.0 
1.9 
1.85 
1.8     j 
1.8 
1.8     , 


Mar. 

1.9 

1.9 

1.9 

1.95 

2.3 

2.3 

2.3 

2.5 

4.35 

3.05 

2.8 

2.8 

2.0 

2.9 

3.35 

3.1 

3.0 

3.0 

3.0 

3.05 

3.25. 

3.  1     , 

3.0 

2. 9 

2.75  I 


Apr. 

5.4 

2.6    | 

2.4 

2.25  i 

2. 15  I 

2.0    | 

2.0 

2.0 

2.05  i 

2.a5 

1.% 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.7 

1.7 

1." 

1.7 

1.7 

2.35 

2.4 

2.4 

2.4 

2.4 

2. 75 

2.55 

2.4 


May. 

2.45 

2.6 

2.6 

2.6 

2.65 

2.7 

2.7 

2.8 

5.1 

3. 45 

3.2 

3.7 

4.0 

3.95 

3.35 

3. 25 

3.3 

3.3 

3. 35 

3.4 

3.5 

3. 5 

3. 5 

4. 15 

3.7 

3. 5 

3. 5 

3.4 

3.6 

3.  45 

3.5 


June.  |  July.     Aug.     Sept.  '  Oct.      Nov.  I  Dec. 


3.5 

3.85 

3.8 

3.9 

3.9 

4.05 

4.55 

5.25 

5.7 

5.api 

5.8 

6.95 

7.0 

7.7 

8. 15 

8.65 

8.3 


7.3 
7.2 
7. 25 
7. 25 
7.1 
7.0 
6.3 
5. 65 


10.2 
5.35 
4.2 
3.7 
3.65 
3.55 
2.8 
2.8 
2.65 
2.4 
2.25 
2.2 
2.1 
2.0 
1.95 
1.9 
"2. 15 
3.25 
3. 25 
3. 75 
3.9 
4.65 
5.35 
4.85 
7.55 
5.4 
5. 3 

6.  15 
6.4 
6. 15 


5.2 

4.8 

4.1 

3.9 

3. 75 

3.5 

3.45 

3.35 

3.2 

3.2 

3.1 

2.9 

5.95 

5.1 

5.35 

5. 75 

6.3 

5. 55 

6.25 

6.7 

7.05 

5.95 

4.65 

4.35 

5.65 

5. 15 

4.95 

4.5 

4.05 

3.65 

3.3 


2.95 

2.65 

2.55 

2.5 

2.55 

2.15 

2.15 

2.7 

2.9 

6.25 

9.5 

5.4 

5.1 

4.5 

4.4 

4.4 

4.95 

4.8 

3.95 

3.5 

3.05 

2.9 


5.6     I 
8.4     I 

10.4    I 

10. 3 
6.6    I 
5.65 


I 


5.5 

6.75 

7.3 

6.4  ' 
5.4 
4.9    I 
5.7    j 
6.65  I 
5.55  j 
4.6    j 
4.15 
3.75  | 
3.6     ! 
3.15 
2.95  I 
2.85  ! 
2.8 

2.5  I 
2.45  i 
2.25  ' 
2.1 
2.0 

i.ar>  • 
1.9    ; 

1.8 


1.6 
1.6 
1.6 


1.6 

1.6 

1.55 

1.5 

1.45 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

2.0 

4.3 

7.0 

4.55 

4.0 

4.5 

4.6 

4.15 

4.a-» 

3.7 

3.2 

2.8 

2.55 

2.4 

2.4 

2.35 

2.2 

1.95 


1.9 

2.05 

3.2 

3.  ap» 

3.55 

3.4 

3.15 

2.85 

2.55 

2.4 

2.25 

2.2 

2.1 

2.1 

2.0 

2.0 

2. 55 

4.0 

4. 25 

4.2 

4.0 

4.5 

5.25 

4.6 

3.9 

3.6 

3.25 

3.05 

2.85 

2.7 
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Daily  discharge,  in  second-fed,  of  Rio  Grande  near  Langtry,  Tex.,  for  1906. 


Day. 


1, 

2., 

:\. 
4. 
5. 

a, 

>. 

I, 
lit, 
11. 
12. 


Jan. 


Feb.  1  Mar.     Apr. 


1,340 
■I,  NO 

1,5.50 

1,550 

1,550 

*1,470 

1,400 

1,400 
1,400 
1,330 
1,250 

•1,250 

1,220 

14 il,2W 

IS 1,210 

10. .......... J  1,180 

17_..._ 1,150 

18 I  1,160 

10 !*1,100 

».,...„ 1,100 


21 1,100 

32 ..    1,100 

2a a]?20O 

24 ...1  1,600 

25 J  1,430 

2B...__ J  1,370 

27 '  1,370 

28... .„„.... al, 3*1 

20..., J  1,2*0 

30 ..I   ],1W 

31 ...,  1,130 


1,130  I 
>m*i  , 
030 
RTO 
760 
a  880 
820 
850 
010 

010 

m 

1,020 
*1,07U 
t,070 
1,010 
1,010 
>t,0l0 
1,010 
1,010 
1,210 
7,420 
2,090 

i.ono 

1,830 
I.H30 
1,80 


,030 

1,030 

1,930 

1,960 

'  2,100 

'*2,t90 

|  2,280 

,  2,660 

I  6,600 

*3,710 

3,130 

3,(150 

1  3,170 

3,090 

«3, 9 10 

|  3,310 

,  3,020 

2,930 


!  7,7U0 

;  2,100 

"I, 'Ml 

1,890 
1,930 
1  t|tt» 
'*2,07tJ 
I  2,130 
i  2,220 


May. 

2r7UO 
3,000 
3,130 
3,260 
3,400 
13,730 
3,730 
3,930 
6,530 
|  2,280  i2,590 
«2,240  j  2,410 
(  2,220  3,730 
2,240  i  4,660 
2,200  I  4,870 
*2,280  f«3,9B0 


*2,830 
2,960 

|  3,400 
3,140 
i2,9K) 


2,340 
I  2,300 

2,250 
12,309 
-2,300 

2,360 


4,220 

4,300 


Jump. 

4,370 
1 4,860 
4,700 
4,960 
4,960 
5,270 
<U1Q 

*  7,770 
9,420 
0,250 
9,770 

ol3,770 
13,940 
16,250 
t7,730 

■19, 380 
18,040 
12,930 
144000 

•  12.970 


\  2^20 
j  2,5*0 
I  2, WO 
!  2,5CO 
jfl2,5fO 
2, 500 
'  2,500 
I  2,180 


4,670 

4,780  I  13,100 
4,690  |  13,  OUT 
2,*M  4t&ti  |  1.1,050 
*2,R60  o5,810  1013,060 
2./80  4,8NO  |  12,3111 
2,710  4,450  |  11,010 
i2,040  4,480  |  9,  120 
2,900  4,190  |»7,02fl 
2.700  '"4.570  I  14, WO 


2.640  '  4,27t>     20,300 


4,370 


! 


July 

25,700 
6,420 

04,690 
4,260 
4,220 
4,140 
3,520 

*3,520 
3,320 
3,000 
2,800 
2,730 
2,W 

i2,470 
2,420 
2,380 
2,600 
3.620 

o3,640 
4,570 
4.850 
6,240 
7,540 

•r. .  .4-4m 
II. Tim 
7.  U\n 
7,300 
7,620 
'JKPIV4> 
!M70 
NF670 


Aug. 


Sept, 


7,520 

7,050 

|  6,230 

fl6,000 

I  6,600 

5,000 

4,800 

J  4,500 

I  4,100 

14,000 

|  3,800 

3,400 

9,240 

-7,540 

8,050 

8,870 

9,980 

8,480 

•9,880 

10,780 

11,480 

1  9,. 530 

!  7,230 

.i*i,7m 

9,300 

!  8,230 

7.800 

<rt,K6U 

5.UAI 

5,160 

1  4,460 


I    4,000 

•  3,540 
3,420 
3,360 
3,420 
2,940 

•  2,940 
3,600 

a  9, 530 
22,500 

8,150 
'  7.320 
I  5,040 
I  6,380 
I  43,340 

6,900 
1  6,480 
I  5,200 
.     4,530 


Oct,      Not.  ,  1* 


3,850 
13,67X1 

'    3,450 

1  3,450 
• 7,900 

j  16  280 
22,340 

122, 030 

lo,  van 

7,080 


7,830 
tO,  930 
11. W.' 
8,880 
7,240 
0fl,4SO 
7,800 
9,630 
7,580 
■6,090 
6,330 
4,670 
4,420 
«3T7B0 
3,680 
3,630 

3,450 
o3,380 
3,090 
2,S70 
2,730 
42.650 
2,580 
2,430 
2,430 

•2,280 
2.200 
2,2*0 
2,200 


2,103  | 

42,010  j 

1,910 

1,610  , 

1,710  i 
•1,410  ' 

'1,380  | 

man 

■1,330  ! 
1,300 
1,280, 

1,260 

i2,240 
5,480 

I3,V<» 
6,230 

-4,680 
«,0W 
6,380 
5,040 

*4,850 
4,570 
4,170 
3,850 
3.640 
3.5'Jl 
3,520 
<:i  140 
3,210 

n2,s:o 


n  Meter  measurements. 


Estimated  monthly  discharge  of  Rio  Grande  -near  iAingiry,  Tex.,  for  1905. 


Month. 

Dischar 

1 

|Ma\imum. 

•ge  in  second-feet. 
Minimum.  •    Mean. 

1,100  j        1.296 
760  |        1,181 
1,930  j        2,854 
1,890           2.530 
2,410           4.150 
4.370  !       11,572 
2.380  j        5,852 
3.400  j        7,017 
2,940  1         7,327 
2,200  j        4,806 
1,260  |        3,545 
2,760  !        5,227 

760  1        4,780 

i    . 

Total 
acre-f« 

i 
1 . 550 

7< 

February 

'             2, 030 

ft 

March 

0, 000 

171 

April   

i             7, 700 

15< 

6, 530 

25 

29,  300 

6S 

July 

25. 700 

3.5! 

August 

11. 4 SO 

22.500 

43 
43 

11,5X0 

2ft 

13.SXO 

21' 

10.700 

32 

The  year 

29.300 

3,4? 

I 
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IO    GRANDE    BELOW   MOUTH    OF  DEVILS    RIVER,  TEXAS. 

ition  was  established  in  April,  1900,  by  the  International  (Water)  Boundary  Corn- 
It  is  alongside  the  Southern  Pacific  Railroad  track,  about  a  mile  below  the  mouth 

River  and  about  480  miles  below  El  Paso. 

er  is  nearly  straight  for  1  mile  above  and  the  same  distance  below  the  station, 
bank  is  alluvial  deposit,  overflowing  in  extreme  high  water  for  a  distance  of  some 

ack  from  the  river.     The  left  bank  is  a  loose  rock  fill  along  which  runs  the  South- 

c  Railroad.     The  bed  is  rock  for  a  short  distance  from  the  left  bank;  the  rest  is 

ind  and  gravel. 

■ge  measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  guy  wire. 

oje  is  an  inclined  scantling  spiked  to  posts  set  in  the  ground.  The  highest  flood 
showed  watermark  of  36.5  feet  on  gage;  it  occurred  April  6,  1900,  about  two 

'ore  this  gage  was  established.    The  range  between  high  and  low  water  is  about 

The  lxmch  mark  is  a  cross  cut  on  top  of  the  coping  stone  of  a  culvert  near  the 

ration,  36.98  feet- above  the  datum  of  the  gage. 

nervations  during  1905  have  been  made  under  the  direction  of  the  United  States 

!  the  International  (Water)  Boundary  Commission.     The  hydrographer  is  E.  E. 

id  the  gage  reader  is  John  Harrison. 

at  ion  in  regard  to  tnis  station  is  contained  in  the  following  publications  of  the 

tates  Geological  Survey  (Ann — Annual  Report:  WS= Water-Supply  Paper): 

q:  W8  50,  pp  364-365;  66,  p  80;  84,  p  162;  99,  p  345;  132,  p  84. 

WS  50,  p  365:  66,  p  80;  84,  p  162;  99,  pp  345-347;  132,  pp  84-85. 

mean  daily:  WS  132,  p  87. 

monthly:  Ann  22,  iv,  p  357;  WS  75,  p  161;  84,  p  163;  99,  p  348;  132,  p  88. 
its:  WS  50,  p  365;  66.  p  81;  84,  p  161;  99,  pp  347-348;  132,  p  86. 

mrge  measurements  of  Rio  Grande  below  mouth  of  Devils  River,  Texas,  in  1905. 


Hydrographer. 


K.  E.  Winter, 
do 


1       do 

{ ' do 

do 

i do 

do 

\ ; do 

> .do 

13 . . . 

17... 
K . . . ' 
«... 

1 

....do 
....do 
....do 
....do 

do 

..do 

..  I do 

do 

do 

do 

....  do 

do 

do 

do 

' do 

' do 

Area  of 
section. 

Square 
feet. 
1,267 
1,225 
1,185 
1,171 
1,155 
1,218 
1, 175 
1,160 
1,190 
1,150 
1,342 
1,392 
1,566 
1.607 
1,746 
1,887 
1,926 
1,703 
1,602 
1.570 
1.531 
1,468 
1,385 
1,402  I 
1,7%  \ 


Mean 
velocity. 

Feet  per 
second. 

1.99 

1.99 

1.91 

1.87 

1.82 

1.98 

1.89 

1.78 

1.78 

1.74 

1.64 

1.72 

2.23 

2.17 

2.51 

3.56 

3.73 

2.64 

2.29 

2.58 

2.87 

2.84 

2.28 

2.41 


Gage 
height. 


"f 


-o    I 


Feet. 

3.9    I 
3.8 

3.7 ; 

3.6    ! 
3.6 
3.9     I 
3.7 
3.6     I 
3.7 
3.6     ' 
3.6 
3.85  ! 
4.4     , 
4.6     I 
5.3 
6.0    ! 
6.2 

5.6  I 
5.1 

4.7  I 
4.5 
4.4    j 
4.0    ' 
4.25 


Dis- 
charge. 

Second- 
feet. 

2,524 

2,439 

2,264 

2,187 

2,104 

2,411 

2,225 

2,060 

2,123 

2,005 

2,197 

2,401 

3,485 

3,487 

4,378 

6,715 

7,193 

4,494 

3,671 

4,050 

4,400 

4,167 

3,152 

3,382 
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Discharge  measurements  of  Rio  Grande  below  mouth  of  Devils  River,  etc. — Continued 


Date. 


.April  30 E.  E.  Winter. 

May  5 do 

May9 do 

May  13 do 

May  18 do 

May  22 do 

May  26 do 

May  31 do 

June  6 do 

June  10 do 

June  15 do 

June  19 do 

June  23 do 

June  27 do 

June  29 1 do 

July6 ! do 


Hydrographer. 


July  12.... 
July  17 ... . 
July  22 ... . 
July  26.... 
July  31.... 
August  8 . . 
August  12 . 
August  17 . 
August  23. 
August  26 . 
August  31  . 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


September  5 . . . ' do 

September  12..' do 

September  18.. do 

September  24 . . do 

September  27.  J do 

September  30 

October  5 

October  9 

October  13. . . 
Oc  tober  18. . . 
October  21... 
October  26... 
October  31... 
November  5 . 
November  8. 
November  12 
November  15. 
Novcmt>cr  20 
November  24 
November  29 

December  6 

December  1 1 
December  15 
December  19 
December  24 
December  27 


....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

II .  F.Collins. 

....do 

....do 

....do 

....do 

....do 


Area  of 


Square 
feet. 
2,170 
1,741 
1,930 
1,774 
1,977 
2,122 
2,203 
2,260 
2,386 
2,717 
3,101 
3,410 
3,336 
*  3,034 
10,582 
2,321 
2,062 
1,575 
2,223 
2,285 
3,088 
2,610 
2,550 
3,063 
2,700 
2,697 
2,279 
1,736 
2,930 
2,373 
1,769 
3,423 
2.682 
2,568 
2,502 
2,178 
1,715 
1,388 
1,26* 
1,169 
1,258 
1,214 
1,256 
2,8-26 
2,181 
1,905 
1,4-12 
1,879 
1,578 
1,449 
1.426 
2.  300 
1,884 


Mean 
velocity. 

height.  1 

Di 
cha 

Feet  per 
second. 

1  Sm 
Feet.    1     ft 

3.24 

6.7 

3.03 

5.7 

3.15 

5.9 

3.04 

5.7 

3.38 

6.0 

3.11 

5.9 

3.27 

6.2 

3.68 

6.4 

3.44 

6.6 

4.59 

7.5 

5.08 

9.4 

6.12 

9.5 

6.16 

9.0 

5.15 

8.4 

8.05 

21.9 

3.94 

6.7 

3.08 

5.9 

2.44 

4.7 

3.68 

6.5 

4.09 

7.05 

5.12 

8.6 

4.03 

6.»   . 

4.40 

7.0 

5.14 

8.6 

4.69 

7.5 

4.60 

7.3 

4.08 

6.2    ' 

3.03 

5.2    1 

4.46 

8.15  i 

3.91 

6.9    | 

3.40 

5.4    , 

5.84 

9.95 

5.08 

7.95 

4.59 

7.55 

4.41 

7.25 

4.04 

6.5 

3.36 

5.1 

3.19 

4.8 

3.06 

4.4 

2.88 

4.1 

2.35 

4.0 

2.19 

3.95 

2.40 

4.0 

5.54 

8.45 

4.77 

6.8 

4.34 

5.8 

3.81 

4.9    ' 

5.18 

6.3 

4.04 

6.1 

3.83 

5.2 

3.77 

5.3 

5.70 

7.45 

4.79 

6.2 
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y  gage  height,  in  feet,  of  Rio  Grande  below  mouth  of  Devils  River,  Tex.,  for  1905. 


¥- 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

4.2 

3.7 

4.25 

8.0 

6.25 

6.35 

10.7 

7.85 

5.65 

7.2 

4.1 

4.65 

4.0 

3.65 

4.35 

7.1 

5.85 

6.7 

10.7 

7.6 

5.5 

7.75 

4.1 

4.6 

3.95 

3.6 

4.4 

5.5 

5.75 

6.5 

10.1 

7.6 

5.5 

9.0 

4.15 

4.5 

3.9 

3.55 

4.4 

5.05 

5.7 

6.55 

7.25 

7.35 

5.4 

8.45 

4.1 

4.5 

3.9 

3.5 

4.45 

4.85 

5.7 

6.6 

7.15 

7.0 

5.3 

7.65 

4.0 

5.95 

•3.9 

3.55 

4.75 

4.65 

5.8 

6.65 

6.75 

6.95 

5.1 

6.95 

4.05 

6.4 

3.85 

3.65 

4.7 

4.55 

5.85 

6.85 

6.35 

6.9 

5.0 

7.0 

3.9 

.    6.65 

3.85 

3.65 

5.35 

4.5 

5.9 

7.1 

6.3 

7.0 

5.2 

7.7 

3.95 

6.6 

3.8 

3.7 

5.65 

4.5 

5.9 

7.55 

6.2 

7.1 

5.6 

7.25 

3.95 

6.15 

3.8 

3.7 

5.95 

4.5 

7.15 

7.5 

5.8 

7.3 

7.0 

7.<tf 

4.0 

6.15 

3.75 

3.7 

5.0 

4.5 

5.8 

7.55 

5.3 

7.5 

9.7 

7.0 

4.05 

6.05 

3.75 

3.7 

4.9 

4.5 

5.7 

8.1 

6.* 

6.85 

8.35 

6.8 

4.0 

5.55 

i    3.7 

3.7 

5.3 

4.5 

5.7 

8.65 

4.95 

8.95 

7.6 

6.4 

4.1 

5.66 

3.7 

3.65 

5.35 

4.4 

5.95 

9.0 

4.9 

8.65 

7.95 

6.0 

5.55 

5.35 

3.7 

3.65 

6.3 

4.3 

6.1 

9.45 

4.75 

7.55 

7.4 

5.9 

8.3 

5.25 

3.65 

3.65 

6.2 

4.3 

6.05 

9.7 

4.65 

7.75 

7.2 

5.3 

7.1 

5.45 

3.6 

3.6 

5.9 

4.25 

5.95 

9.8 

4.7 

8.55 

6.9 

6.1 

6.6 

5.9 

3.6 

3.6 

5.95 

4.15 

5.95 

9.6 

5.4 

8.25 

6.9 

5.05 

6.7 

5.6 

3.6 

3.6 

5.9 

4.0 

5.9 

9.55 

5.25 

8.3 

6.95 

4.95 

6.75 

5.8 

3.6 

3.6 

5.9 

4.0 

5.9 

9.7 

6.5 

8.75 

6.75 

4.95 

6.75 

7.35 

3.6 

3.65 

6.0 

4.0 

5.9 

9.7 

6.2 

9.1 

5.85 

4.85 

6.65 

7.25 

!    3.6 

4.0 

6.15 

4.25 

5.9 

9.2 

6.5 

8.45 

5.5 

4.75 

6.55 

7.0 

i    3.75 

4.4 

6.05 

4.45 

5.95 

8.8 

6.9 

7.3 

5.5 

4.7 

6.1 

6.65 

3.85 

4.4 

5.85 

7.7 

6. 15 

8.6 

7.0 

6.95 

5.35 

4.6 

5.65 

7.1 

., 3.9 

4.4 

5.65 

5.95 

7.25 

8.6 

7.9 

7.1 

6.65 

4.5 

5.35 

7.15 

3.9 

4.4 

5.55 

5.3 

6.3 

8.55 

7.1 

7.45 

8.75 

4.45 

5.25 

6.6 

3.9 

4.4 

5.45 

4.95 

6.1 

8.4 

7.5 

7.7 

10.2 

4.35 

5.15 

6.15 

!    3.85 

4.4 

5.4 

4.9 

0.05 

10.3 

7.8 

7.35 

10.7 

4.25 

5.0 

5.95 

3.8 

5.35 

5.0 

6.1 

21.1 

8.5 

6.9 

8.7 

4.2 

4.95 

5.75 

3.75 

5.15 

6.7 

6.1 

9. 65 

8.7 

6.35 

7.8 

4.15 

4.8 

5.55 

3.7 

5.05 

0.3 



8.5 

6.1 



4.1 

5.4 
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Daily  discharge,  in  second-feet,  of  Rio  Grande  below  mouth  of  Devils  River,  Tex.,  for  Mi 


Day. 


Jan.      Fob. 


1 j    2,730 

2 2,590 

3 2,550 

4 «2,f»20 

5 2,520 

6 2,820 

7 2,4*0' 

8 2,480 

9 2,440 

10 o2,440 

11 2.3S01 

12 2,  aw1 

13 «2,200 

14 2,20) 

15 2,260 

1« 2,220 

17 2, 1ft) 

18 i«2,lft) 

19 1    2,160 

20 '    2,130 

21 '  a 2, 100 

22 2,100 

23 I     2.250 

24 2,350 

25 i    2,410 

26 i  o2,410 

27 |     2,410 

2H 2.36J) 

29 2,310 

30 2,260 

31 1  a  2, 220 


i  I  ' 

Mar.  I  Apr.     May.  •  June. 


i 


2.220 
2,140 
2,060 

«2,030 
2.000 
2,030 
2,  aw 
2,090 

a  2, 120 
2, 120 
2, 120 
2, 120 

o2,120 

2.  no. 

2,  \m 

2,210 

a  2, 200 

2,200 

2,200 

2.200 

2,240 

a  2,  A90. 

3,490 

3,490 

3,490 

3,490 

3,490 

*3,490 


3,240 
3.3401 
3,370| 

3,aio 

3,360! 
3,740 

a 3, 630 
4,700 
5,300, 
5,900 

.  4,000* 
3.870| 
4,3H0| 

o4,500 
6.9401 
6,870j 
6,310 

o  6, 600 
6,4S0 
6,4H0, 
6, 720 

o7,080 
6,520' 
5.720' 
4,930 

o4,4H)l 
4.2401 
4, 1G01 
4, 0801 
3, 7:10' 

i3,590' 


I 

I 
»,23(> 

i,530 
»,3*>: 


270, 


270j 
600  "8, 
800  9, 
010    10, 

ooo;  12, 

010O12, 
640    12. 


July.  '  Aug. 


29,140,  13.470 
29.140]  12,700 
700 
92o| 


vl 


20.140  12, 

11,890  11, 

11,39)  10. 

o9,390'  10, 

7,910  10, 
7, 740  « 10, 

7,390  11, 

6,130  11, 

5,080  12, 


Sept.      Oct.     Nov.    l*c 


7,  (WO  10,;**) 
0,4*^  12,700 
6.460  18,4V)' 
6,050  15,920 
840'a5,a50lal2,180 


680 


530 
8301 

i:»' 

730 


390,   13.500  a5,500al0, 


I 


390  14,460 
060 
960 


120; 


6IO015, 
60o|  18. 
4601  19. 
5701  20, 
60o'«21, 
6001  22, 
600  22. 
600  20. 
700  al9, 
110  18, 
86)  17, 
46),  10, 
960,015, 
84o!  2! 
960  a80. 
980  21 
760  . . . 


I 


4,350  17, 
4,250  15, 
3.940  12, 
1401  3,730  13, 
720  a  3, 840  015, 
100  5,530  14. 
080  5.170  14, 
100  8.180  16, 
520  7,460  17, 
940  a8,180  15, 
760  9,030012, 
.T»  9.240  11, 
703  12,740  11, 
860  0  9,550*12, 
630  11,220  13, 
100  12,460  12, 
350  15.380  11, 
900  16.210  9, 
...  o  15, 390  09, 


4.950  10.280 
4,750  10,  400 
5,150  12.380 
5,950  all,  030 
9,450  10,440 
330,  20,600  10,290 
790^13.860,  9.700 
150*  11,400  o8,590 
950!  12,450  7.720 
7701  10,800*  7.510 
330  10.200  6,200 
600  9,280  5,770 
770  o9,280  05. 670 
910  9.430  5,230 
8.960  4,980 
7,000  O4.530 
0,240  4.360 
6,240,  4,290 
420  05,920,  4.150 
850  9,870^  4.010 
850  16,340  0  3,940 
560  021.000  3.790 
5601  23,500  3.620 
280  16,020.  3,540 
720«13,14o'  3,450 
000 03,370 


350 
750 
.130 
KM) 


3.3*  4.7.0 
3.2H)  4,V*> 
3,330  4.iX> 
3,190    4.»«i 

o2,950  &6TO 
2,990«10.(fftl 
2,630  I0.2SO 

0  2.680  9.W1 
2,720  7.0T. 
2. 880  T.ONt: 
3,040  «6.2» 

0  3.010    5,19c 

3.210    S.9» 

6,960    5.5S. 

10 15, 210-5.fi** 

11,340  6.1P1 
9,980    7.*^ 

10.189    ft.** 

10,290    7.2^* 
010,290  13.0& 

10.070;  12.6^4 
9,860  11,7"J 
8,900  10.4,-* 

o7.M0«l2.13< 
6,870:  12,S» 
6,.%);  10.4-K 
6.250  «8.8G"' 
5.790    M4-«'» 

0  5,640  :.'£*> 

5.290    6.N.*i« 
I    6,3*1 


o  Meter  measurements. 


Estimated  monthly  discharge,  of  Rio  (iraiule  bdow  mouth  of  Devils  Rwer,  Tex.,  for  /.**'• 


Month. 


January. . 
Fohniary . 
March 


April. 
May . . 
Juno. . 
J  ii 


July 

August 

September. 

October 

November. 
D*ceml>or. . 


Discharge  in  Hevond-feot. 
Maximum.    Minimum.      Mean. 


;:«) 

4«H) 

osn 

«HM)  j 

S60 
350  i 
110  i 
750  ' 
500 
150 
210 
(MiO 


100 ; 

000 1 

240  j 

150  I 

BO, 

040 

730 

000 

750, 

370  ; 

6.30  j 

280 


The  ve 


2. 349 
2.413  > 
4,888  1 
4.790 
6.515 

10,40!) 
12,835 
10, 1 15 
7,722 
6.216 
7.9K4 

7,820 


Total  in 
acre-ft^- 


144. 4.* 

2SS.0*5 
400,^82 
l.OiVfi-"6 
640.0* 
7HP.23 
fi01,*-»>* 
474.** 
369.  *•* 
490.  >** 

5,67».^ 
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RIO  GRANDE  AT  EAGLK  PASS,  TEX. 

)n  was  established  in  April,  1900,  by  the  International  (Water)  Boundary  Com- 
is  a  half  mile  above  the  highway  bridge  between  Eagle  Pass,  Tex.,  and  Ciudad 
z.  Mexico,  and  about  540  miles  below  EI  Paso. 

is  practically  straight  for  1  mile  above  the  station.  Below  it  curves  slowly  to 
•  about  half  a  mile  and  then  swings  as  slowly  to  the  left.  The  right  bank  is 
xsit  with  a  bottom  back  of  it  about  1,500  feet  wide,  which  begins  to  overflow 
;ht  22  feet.  The  left  bank  is  shale  rock  rising  abruptly  from  the  river.  The 
ream  is  shifting  sand.     At  low  water  the  depth  is  considerable  and  the  velocity 


measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  guy  wire, 
oint  for  soundings  is  the  pole  supporting  the  cable  on  the  left  bank, 
up  to  10.5  feet  is  a  vertical  stafF  bolted  to  a  shale  clilf.  Above  10.5  feet,  it  is 
I  spiked  to  posts  sot  in  the  shale.  The  highest  recorded  flood  reached  gage 
feet,  and  occurred  at  midnight,  June  29, 1905.  The  range  between  high  and 
33  feet.  The  l>ench  mark  is  the  top  of  a  nail  driven  into  the  shale  at  the  gage; 
).40  feet  above  the  datum  of  the  gage. 

vations  during  1905  were  made  under  the  direction  of  the  United  States  section 
national  (Water)  Boundary  Commission.  The  hydrographer  is  J.  K.  Wilson, 
*■  reader  Robert  Boubel. 

on  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
as  Geological  Survey  (Ann = Annual  Report;  WrS= Water-Supply  Paper): 

:  \VS  50,  pp  365-366;  66,  p  81;    84,  p  158;  99,  p  341;  1„2,  p  88. 

WS  50.  p  366;  66,  pp  81-82;  84,  pp  158-159;  99,  pp  341-344;  132,  pp  88-91. 

uean  daily:  WS  132,  p  93. 

uonthly:  Ann  22,  li-,  p  357;  WS  75.  p  162;  84,  p  160;  99,  p  345;  132,  p  94. 

s:  WS  50,  p  366;  66,  p  K2;  99,  p  344;  132.  p  92. 

i:  W875.pl  63. 

discharge  measurement*  of  Rio  Grande  at  Eagle  Pats,  Tex.,  in  1905. 


Hydrographer. 


J.  K.  Wilson. 

do 

....do 

....do 

1 do 

I do 

1 do 

> do 

I do 

I do 

I do 

| do 

I do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 

..do 


Area  of 
1  section. 

Mean     • 
velocity.  ( 

Cage 
height. 

Dis- 
charge. 

Square 

fret. 

Feet  per  ' 
second. 

Feet. 

Second- 
feet. 

'        2,609 

1.68  ' 

3.3 

4,373 

'        2,557 

1.58  1 

3.1 

4,048 

2,464 

1.31  , 

3.1 

3,221 

2,498 

1.26 

3.1 

3, 158 

1        2,464 

1.37 

3.0 

3,370 

2.479 

1.38 

2.8 

3.416 

2, 167 

1.32  ' 

2.8 

3,259 

1        2,473 

1.40  ; 

2.95 

3,462 

2,512 

1.33 

3.1 

3,390 

2.530 

1.28 

3.0 

3,229 

2.472 

1.27  ! 

2.7 

3, 131 

2,444 

1.41  ! 

2.9 

3, 452 

2, 499 

1.30  i 

2.8 

3,254 

2,  150 

1.32  | 

2.8 

3,239 

2.484 

1.29  | 

2.8 

3.213 

2,529 

1.59  | 

3.25 

4,024 

2,551 

1.62  ! 

3.2 

4,126 

2,548 

1.63 

3.2 

4, 143 

2,657 

1.69  ' 

3.4 

4,498 

2.047 

2.42  1 

4.1 

7,126 

3. 729 

4.25  1 

5.4 

15,851 

2,931 

2.53  i 

4.0 

7,408 
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Discharge  measurements  of  Rio  Grande  at  Eagle  Pass,  Tex.,  in  1905 — Continued. 


Date. 


March  16 . 
March  19 . 
March  23 . 
March  27 . 
March  31 . 
April  1 . . . 
April  2... 
April  6 . . . 
April  10.. 
April  13 . . . 
April  17 . . 
April  20.. 
April  24 . . 
April  27 . . 
April  30 . . 
May  4.'... 
May  8.... 
May  11... 
May  16... 
MayM... 
May  21 . . . 
May  25 . . . 
May  28 . . . 
May  31 . . . 

June  3 

Juno  7 

June  10... 
June  13... 
June  17. .. 
June  20... 
June  23... 
June  27. .. 
July  10... 
July  14  .  . . 
July  17... 
July  21 .  . . 
July  25 .  . . 
July  28.  .. 
July  31 . . . 
August  4 . 
August  7. 
August  10. 
August  16 . 
August  19 . 

August  23 j do 

August  26 do 

August  29 1 do 

August  31 do 

September  4 do 

September  7 . 
Sep  torn  ber  11 
September  14 
September  19 


Hydrographer. 


Area  of 
section. 


J.  K.Wilson. 

....do 

....do 

....do 

....do 

do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

....do 

....do 

....do 

...do 

do 

do 

....do 

do 

....do 

....do 

do 

....do 

.....do 

....do 

do 

...do 

do 

do 

do 

do 

do 

do 

....do 

do 

do 

do 

do 

do 

do 


....do 

Pedro  Rosales. 

....do 

....do 


Square 
feet. 

3.600 

2,965 

2,982 

2,893 

2,823 

3.695 

4,270 

2,955 

2,611 

2,576 

2,535 

2,483 

3,817 

2,622 

2,974 

2,827 

2,791 

2,767 

3,119 

2,758 

3,038 

3,109 

3,062 

3,093 

3,116 

3,389 

3,573 

3,727 

4,326 

4,255 

4,206 

4,269 

4.533 

3,918 

3.837 

4,183 

3,977 

4,061 

4,401 

3,  S74 

4,052 

3,816 

3,773 

4.011  I 

4.052  | 

3,723  ' 

3.665  i 

3,60; 

3,371 

3, (KM) 

3.916 

3,663 

3,671 


Mean 
velocity. 


«7  I 


Feet  per 
second. 

4.15 

3.00 

3.09 

2.37 

2,38 

3.66 

6.34 

1.96 

1.99 

2.04 

1.98 

1.80 

4.82 

2.43 

2.79 

2.99 

2.93 

2.85 

3.20 

3.02 

3.26 

3.66 

3.97 

3.74 

3.40 

3.36 

4.48 

4.95 

5.54 

5.13 

5.01 

4.58 

2.76 

1.89 

1.88 

2.65 

2.08 

2.91 

3.99 

3.73 

3.52 

3.53 

3.95 

3.99 

4.20 

3.63 

3.71 

2.99 

2.47 

2.14 

3.89 

3.92 

3.45 


Feet. 

5.1 

4.6 

4.7 

4.15 

4.0 

5.5 

6.75 

3.8 

3.6 

3.7 

3.5 

3.35 

6.4 

4.0 

4.25 

4.4 

4.5 

4.5 

4.9 

4.4 

4.5 

5.05 

5.25 

4.8 

5.1 

5.05 

5.95 

6.35 

7.4 

7.2 

7.1 

6.9 

4.8 

4.0 

4.0 

5.0 

4.3 

5.25 

6.7 

6.0 

5.4 

5.6 

5.7 

6.0 

6.0 

5.5 

5.4 

4.8 

4.4 

3.8 

5.9 

5.7 

5.55 


CtlH 

Sro 

H 

i 
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rge  measurements  of  Rio  Grande  at  Eagle  Pass,  Tex.,  in  1905 — Continued. 


ITydrographer. 


Pedro  Rotates.. 

do 

do 

do 

do 

do 

J.  K.  Wilson . . . 
do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Area  of 
section. 


Square 
feet. 

3,251 

2,904 

4,610 

4,980 

3,490 

4,009 

3,939 

2,733 

2,458 

2,377 

2,275 

2,252 

2,436 

2,310 

2,226 

3,254 

2,940 

3,954 

2,548 

2,420 

2,321 

2,510 

2,609 

2,629 

2,371 

2,367 

3,152 

4,011 

2,492 

2,631 


Mean 
velocity. 

Gage 
height. 

Feet  per 
second. 

Feet. 

2.77 

4.55 

2.75 

4.0 

6.69 

7.85 

6.97 

8.3 

4.16 

5.9 

4.53 

6.35 

4.75 

6.3 

2.55 

3.9 

2.17 

3.5 

2.00 

3.3 

1.97 

3.2 

1.99 

3.0 

2.27 

3.3 

2.00 

2.9 

1.85 

2.7 

3.70 

5.0 

4.10 

4.85 

3.73 

4.9 

2.66 

4.2 

2.57 

3.7 

2.33 

3.6 

2.17 

3.3 

2.87 

4.3 

2.39 

3.8 

2.44 

3.7 

2.36 

3.6 

4.07 

4.8 

4.05 

4.95 

3.10 

4.4 

2.40 

3.85 

Dis- 
charge. 


Second- 
feet. 

9,008 

7,991 

30,834 

34,695 

14,515 

18,172 

18,728 

6,973 

5,344 

4,752 

4,484 

4,472 

5,526 

4,622 

4,127 

12,039 

12,041 

14,756 

6,768 

6,216 

5,419 

5,438 

7,498 

6,273 

5,785 

5,584 

12,817 

16,242 

7,718 

6,327 


4 
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Daily  gage  height,  in  feet,  of  Rio  Grande  at  Eagle  Pass,  Tex.,  for  1905. 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 



Mar. 

Apr. 

May. 

Jun<». 

July. 

Aug. 

___ 

Sept. 

Oct. 

Nov.  j 

I)w. 

3.3 

3.0 

3.2 

5.8 

4.  as 

5.0 

14.0 

6.45 

4.45 

5.8 

',o 

3.5 

3.3 

3.0 

3.2 

4.5 

5.05 

13.0 

6.05 

4.25 

5.9 

3.0 

3.4 

3.3 

3.0 

3.1 

4.65 

4.4 

5.1 

11.0 

6.0 

4.4 

6.3 

3.35 ! 

.13 

3.2 

2.8 

3.2 

4.0 

4.35 

5.0 

10.2 

5.95 

4.35 

6.8 

3.3 

3.35 

3.2 

2.8 

3.4 

3.8 

4.5 

4.9 

6.9    , 

5.6 

4.0 

6.2 

3. 15 

3.5 

3.1 

2. 75 

3.4 

3.8 

4.6 

4.95 

6.3 

5.45 

3.9 

5.5 

2.9*.  ; 

4.6 

3.1 

2.7 

3.5 

3.8 

4.45 

5.1 

6.2 

5.35 

3.75 

5.3 

2.  JO 

4.45 

3.1 

2.7 

3.95 

3.8 

4.5 

5.3 

6. 15 

5.4 

3.75 

5.85 

2.85 

4.3 

3.1 

2.9 

4.05 

3.7 

4.6 

5.8 

5.95 

5.45 

4. 15 

6.3 

2..S    i 

4.'.' 

3.1 

2.9 

5.45 

3.G 

5.4 

6.0 

4.S5 

5.65 

4.45 

5.7 

2. " 

3.« 

3.1 

2.9 

4.8 

3.8 

4.6 

5.85 

4.55  i 

5.55 

5.9 

5.1 

2.7 

3.K 

3.1 

2.9 

4.2 

3.85 

4.4 

5.95 

4.4    1 

5.4 

7.2 

4.8    i 

2.85  1 

.175 

3.1 

2.9 

4.0 

3.7 

4.3 

6.35 

4.15  ' 

5.7 

5.65 

4.55  | 

2.9    , 

3.8 

3.1 

2.8 

4.0 

3.7 

4.4 

6.7 

3.95  1 

6.5 

5.8 

4.45 

3.75 

3.7 

3.0 

2.8 

4.2 

3.6 

4.9 

6.95 

3.75  ; 

6.25 

5.95 

4.25 

4.55  1 

.16 

3.0 

2.8 

5.5 

3.55 

4.7 

7.2 

3.55 

5.7 

5.45 

4.1     1 

5.4    | 

3.6 

3.0 

2.8 

4.6 

3.5 

4.4 

7.4  ' 

4.0    ; 

5.9 

5.25 

3.85  : 

4.95 

3.6 

2.9 

2.8    , 

4.6 

3.4 

4.4 

7.4    • 

4.0    i 

6.25 

5.3 

3.65  , 

4.75  1 

3.55 

2.9 

2.8 

4.6 

3.3 

4.3 

7.4 

3.95 

6.0 

5.65 

3.6 

4.9o 

3.45 

2.8 

2.8 

4.5 

3.3 

4.55 

7.2 

4.8 

6. 15 

5.4 

3.55 

4.95 

4.6 

2.8 

2.8 

4.65 

3.35 

4.5 

7.45 

5.0 

6.65 

4.85 

3.7    ' 

4.85. 

4.85 

2.8 

2.8 

4.7 

3.55 

4.7 

7.2 

4.7 

7.0 

4.55 

3.5    ' 

49 

4.8 

2.8 

3.0 

4.65 

3.5 

4.65 

7.1 

5.3 

5.95 

4.3    ' 

3.4    1 

4.65 

4.7 

IS 

3. 15 

4.5 

5.35  j 

5.15 

7.0    , 

4.5 

5.5 

4.2 

3.35  j 

4.35 

4.65 

2.75 

3.4 

4.4 

4.8    l 

5.65 

7.0    i 

4.9 

5.35  i 

4.0    ! 

3.3    1 

4.15 

3.3 

2.7 

3.4 

4.3 

4.55 

6.9 

6.95 

6.7 

5.55 

5.95 

3.2    ! 

4.0    i 

4.ft5 

2.7 

3.3 

4.15 

4.0 

5.35 

6.9    ! 

5.85 

5.8    I 

7.1., ; 

3.2    : 

3.75 

4  65 

2.95 

3.2 

4.2 

4.4 

5.6 

6.45 

5.25 

5. 75 

7.8    ( 

3.15  : 

3.7 

4.35 

3.2 

4.1 

4.05 

5.0 

16.8 

5.65 

5.3.» 

8.1     ; 

3.1     , 

3.6 

4.2 

3.1 

4.05 

4.65 

4.8 

25.4 

6.3 

4.95 

6.3 

3.0 

J.  55 

43 

3.05  ' 

4.0 

4.85 

6.7 

4.75 

3.05 

3  N5 
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Daily  discharge,  in  second-feet,  of  Rio  Grande  at  Eagle  Pass,  T ex.,  for  1905. 


Day. 


Jan.  !  Feb.  I  Mar.  I  Apr. 


I" 


1 4,290 

2 |     4,330 

3 04.370 

4 4,210 

5 4.210 

6 |     4.050 

7 «4, OV) 

S 3,840 

9 1     3,630 

0 1     3.420 

1 «3,220 

2 3.200 

3 3,180 

4 «3,160 

5 3,160 

6 1    3.260 

7 1  ..3,370 

8 3,330 

3,390; 
U. 


J 
4, 130'  ol5,200 


3,230i 
3,230 
0  3,230 
3,160  04, 
3,160     4,500i 


4, 130;o29, 100 
3,950!    9,000 


.HO 


May. 

9,4*) 
8,850 
8,450 
6.3901  "8,250 
5,790     8,690 


3,140  0  4,5000  5,79.) 


0  3,130;     4,750 


~,     „.w     5,?J0! 
3,1.30     6,530     5,790; 


I.. 


8.  930 
8,160 
8,190 
3.450  06, 930     5,500;    8. 490 
3,450oi6,050^  or»,  210J   12,50) 

5,600  08, 303J  15, 4 10; 

5,700|     7,500    16,  Oio! 

o5,250j     7,lO)ol8,450 


June.    July. 


75,500   16,460 


66,500 


14,680 


50,500   14,460 


11,650 

11,120, 
ol0,590; 

10,440 

10,290 

10,740 
oll,650   20,900014,000 


Auk- 


44,900 
25,103 
21,500  13,570 


12,680  20,600!  13,660 

15,240    19, 400j  13,330 

ol6,320  ol2, 830  ol3,740 


3,350 

0  3,420 

3,360 

3,310 

0  3,260 

* !    3,210 

6 1     3,160 

«" 3,160 

* '  c.3,460 

1 3,460. 

3,470:. 
03,340! 


o3,450  10,400 
3,450  8,000 
3,450     7,400 

o3,250  o7,400; 
3,250  8.OOO! 
3,240ol6,550| 

o3, 240  8,900 
3,24o'  8,900| 
3,230  o8,900 


Sept.      Oft. 


I 


8.330   16,980 
ol4,210jo8,i9o|  19.950 
13,390 


Nov.   Dec. 


8,640  14,010  4,470  5,350 

7,880oM,510     4,470  5,280 

5,700  5,210 

0  5,530  a  5, 540 

7,210  «17, 420     5,190  5,850 

6.9301  14,120     4.740  8,120 

a6,510    13,320  0  4,500  7,810 


6,510    16,270 
8,080  018,730 


4,500  a 7, .500 

4,370     7,2»i0 

9,310    15,790;     4,130     6,390 


10,930j  13,390al5,230    12,850  a  4, 130  o 6, 270 
9,970-  12,800.  21,700   ll,38oj    4,500."    6,080 


O,  iWi 

5,250 


7,500  20,300  07,170,  18,6l0jaH 


5,130  0  9,990 
5,070  9,330 
o5,010,  8,340 
4,650  a  8, 340 
4.300     8,330' 


8,370    14,450   14,120; 


21,620  6,480 
22,93o'  5,710 
o23,980  o7,210 
23,980  7,210 
23,98o' 


17,510j  15,4 
12,7! 


8,580  04, 300-     9,?20o21,830, 


3.220, 
o3,210     9,070 

3,210     9,230; 

3,570  a9,010!     5,080| 
o3,840' 

4,320' 


al4,910 
15,640j 
17,250 
7, 030  O16.000  012, 
10,300    17,000  12, 


10,1601  4,620  6,080 
9,670  7,170o5,790 
8,69o|ol0,240,  5,590 
7,950;  13,840  5,590 
240  5,580 
640.0  5,480 
5, 7501  13,070  5,280 
a 5, 550   13,700   11,610 


ll,54fflo6,no!  12, 
11,6101    5,960011, 


4,480!  o9,900   23, 690:ol  1,080    19,750  10,1 
5,280    10,440   21,830     9,870   21,750  a  9,  Oil 


8,360ol2,100 

7,93o|     9, 570  014,500   20,320 


5,340 

10,310a21,090|  12,280ol6,660     8,55o]    5,050 

13,510;     8,370  o4,900 


1,770;  20.320     9,060 

0IO.5O0!   12,760  a  7, 
4,320     7.500;    8.570|  20,900    19,940|  17,600  o  13, 7601  15, 


6,140    13,930 


ol3,020 


"I 


I 


J 


4,220  o6,850|  a6,370;  12,900 a  19, 5*10    14,200    15,210;  25,10 
•14.130     6,970;     7,970oi4,O00    17,30o'oll,810    15,160a3O,4O 


6.840 

6,780  < 

06,720. 


12, 130 
9,100 
4,750  a  6, 720 
4,480'  6,550 
o4,480!  6.280 
4, 480  o6,220 
4,480     5,670 


ol4,760   12,820 

12,420 

12,220 

17,300 

ol6,240 


11,590 
07,600 
7,220 


6, 570    1 1 ,  STUI  166, 600    13, 400  a!3, 380  a33, 000 

'9.900'   U.  580238,  W   15,980    11.480J   17,200     4,350  05, 270.     7,470 
:al  1, 780; !ol7, 580  a  10,  W U  1,600 a  0,330 


o  Meter  measurements. 


Estimated  monthly  discharge  of  Rio  Grande  at  Eagle  Pass,  Tex.,  for  1905. 


Month. 


Hilary . . 
hruary. 


•ril. 


no 

iy 

'gUSt 

ptembcr. 

tober 

Member., 
"cumber.. 


The  year. 


Discharge  in  second-feet. 
Maximum.    Minimum.      Mean. 


J 


4,370  ! 

3, 160 

1.320 

3, 130 

16,550 

3.9.50 

29. 100 

1,300 

20,900 

7,100 

238.300  j 

10,290 

75.500  ' 

5, 710 

21,750 

10, 540 

33.000 

6,510 

19.9.50 

4.350 

14,760 

4, 130 

17,300 

5,210 

238. 300 


3, 542 
3.434 
7.674 
7,324 
10, 139 
29, 939 
18,757 
14,936 
12,810 
9.641 
7,646 
8, 125 


3.130  !       11,164 


I 


Total  in 
acre-feet. 


217,805 
190,711 
471.868 
435. 788 
623,445 
1,781,474 
1,153,309 
918,387 
762. 228 
592. 820 
454,968 
499,597 

8,102,400 
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STREAM    MEASUREMENTS    IN    1905,   PART    X. 


RIO  GRANDE  NEAR  LAREDO,  TEX. 

This  station  was  established  in  April,  1900,  by  the  International  (Water)  Boundary  C< 
mission.  It  was  intended  to  measure  the  river  from  the  highway  bridge  connecting  Lar 
with  Nuevo  Laredo,  Tamaulipas,  and  the  gage  was  established  on  the  right  bank  just  ab 
the  bridge.  Measurements  were  kept  up  by  the  Mexican  section  of  the  Commission  for 
months,  but  the  results  were  so  conflicting  that  the  station  was  abandoned.  In  July,  I! 
a  cable  station  was  established  by  the  Commission  some  2  miles  above  Nuevo  Laredo,  cr 
ing  to  the  United  States  military  reservation  of  Fort  Mcintosh,  the  cable  landing  just  be 
the  pump  house.    The  station  is  about  670  miles  below  El  Paso. 

The  river  at  the  new  section  is  nearly  straight  for  one-half  mile  above  and  below 
cable.  The  right  bank  is  alluvial  deposit,  but  is  above  high  water.  The  left  bank  is 
talus  of  a  shale  bluff  going  well  above  high  water.     The  bed  is  shifting  sand. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  guy  wire.  The  ini 
point  for  soundings  is  the  cable  support  on  the  right  bank. 

The  gage  is  an  inclined  scantling  fastened  to  posts  and  trees.  Low  water  is  about  1 ! 
on  the  gage.     The  highest  flood  recorded  is  32.2  feet,  on  the  night  of  June  30,  1905. 

The  observations  during  1905  were  made  under  the  direction  of  the  Mexican  sectioi 
the  International  (Water)  Boundary  Commission. 

Discharge  measurements  of  Rio  Grande  near  Laredo,  Tex.,  in  1905. 


Date. 


Hydrographer. 


Luis  Varela. 

....do 

....do 


January  1 . . 
January  5.. 
January  10. 

January  17 ' do 

January  21 do 

January  24 | do 

January  28 ' do 

February  5 j do 

February  11 i do 

February  15 ' do 

February  18 ' do 


February  23. 
February  27. 

March  1 

March  G 

March  10 

March  15 

March  17 

March  24 

March  28 

May  1 « 

May  7 

May  13 

May  19 

May21 

May  24 

May  25  & 

May  27 

June  10 

June  12 

June  14 


.do. 
.do. 
.do. 
.do. 
.do . 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


<»The  record  of  measurements  made  during  April  was  lost 
&  Gage  height  uncertain.     • 


Area  of 
section. 

Mean 
velocity. 

Gage 

height. 

Dii 
char 

Square 
feet. 

Feet  per 
second. 

Feet. 

Scco 

2,183 

1.84 

2.3 

*. 

2,015 

1.71 

2.2 

1,978 

1.69 

2.2 

1,940 

1.60 

1.8 

1,942 

1.56 

1.7 

1,977 

1.59 

1.65 

: 

1,946 

1.52 

1.6 

' 

1,958 

1.56 

1.6 

1,831 

1.53 

1.5 

1,826 

1.56 

1.5 

1,840 

1.60 

1.5 

.1,827 

1.57 

1.5 

; 

1,857. 

1.58 

1.5 

1 

1,815 

1.58 

1.5 

2,010 

1.69 

2.2 

2, 231 

2.32 

3.1 

2,250 

2.18 

3.2 

i 

3,054 

3.81 

4.95 

11 

3.550 

3.72 

3.9 

< 

2.190 

2.23 

3.0 

* 

2,288 

2.33  | 

3.2 

I 

2, 343 

2.16  I 

3.3 

I 

2,472 

2.25  1 

3.5 

I 

2,330 

2.24 

3.6 

I 

2,  461 

1.79 

3.0 

2.  420 

2.28 

3.3 

I 

2.521 

2.40 

4.2 

t 

3, 800 

4.54  \ 

7.55  j 

i; 

2. 806 

4.86  i 

5.8 

i; 

2. 785 

3.85  l 

5.0    , 

k 

2,677 

5.18! 

6.0    | 

i: 

in  a  cyclo 

no  which  c 

Kjcurred.  A 

pril2 
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tcharge  measurements  of  Rio  Grande  near  Laredo,  Tex.,  in  1906— Continued. 


3.. 
*12. 
•15. 
•17. 

24. 
•30. 
3... 
8... 
14.. 
16.. 
22.. 
26.. 


llydrographer. 


Area  of 
section. 


Luis  Varela. 

! do 

! do 

I do 

I do 

; do 


r2... 
r7... 
r  13.. 
r  16.. 
r22.. 
r27.. 
r29.. 


.1. 


I 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Square 
Jeet. 

2,852 

3,229 

2,701 

5,370 

4,044 

2,622 

2,554 

2,358 

2,322 

2,664 

2,538 

3,787 

3,809 

3,648 

3,647 

3,179 

3,490 

3,017 

3,212 

4,723 

4,314 

3,102 

3,315 

4,634 

3,321 

3, 410 

2,514 

2,4% 

2,302 

2,247 

2,104 

2,028 

2,135 

3,012 

2,620 

2,247 

2, 145 

2.709 

2,  439 

2, 239 

2.941 

2,816 


Mean 
velocity. 

Feet  per 
second. 

5.18 

5.39 

5.19 

5.73 

5.67 

3.19 

2.59 

2.56 

2.48 

3.70 

2.53 

5.70 

3.23 

3.86 

3.29 

3.74 

3.66 

2.94 

2.69 

4.96 

3.76 

3.31 

3.61 

5.02 

4.82 

5.14 

2.97 

2.89 

2.42 

2.06 

2.11 

1.81 

2.23 

4.60 

3.75 

2.32 

2.42 

2. 51 

2.  HI) 

2.48 

3.34 

4.19 


height. 

Dis- 
charge. 

Feet. 

Second- 
feet. 

7.0 

14,760 

7.75 

17,407 

6.6 

14,005 

12.2 

30,749 

11.9 

28,044 

6.3 

8,369 

5.8 

6,603 

5.5 

6,025 

5.4 

5,751 

7.2 

9,854 

5.0 

6,426 

8.2 

21,602 

6.45 

12,318 

6.6 

14,091 

5.4 

11,993 

6.2 

11,893 

6.5 

12,777 

5.1 

8,867 

4.2 

8,627 

8.35 

23,416 

7.0 

16,227 

5.8 

10,256 

6.55 

11,981 

9.9 

23,270 

7.0 

15,998 

7.25 

4.85  I 

4.8 

4.3 

3.9 

3.8 

3.1 

3.9 

6.65 

5.5 

4.4 

4,3 

5.3 

4.7 

4.5 

5.8 

6.2* 


17,534 
7,456 
7,101 
5,574 
4,627 
4,438 
3,671 
4,760 

13,855 
9.823 
5,221 
5.201 
6,807 
6,823 
5,549 
9,812 

11,793 


:u  174—0(3- 
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STREAM   MEASUREMENTS   IN    1905,   PART    X. 
Daily  gage  height,  in  feet,  of  Rio  Grande  near  Laredo,  Tex.,  for  1905. 


Dav. 


6.... 

7.... 

8.... 

9.... 
10. . . . 
11.... 
12.... 
13.... 
14.... 
15. . . . 
16.... 
17.... 
18.... 
19.... 
20.... 
.21.... 
22.... 
23.... 
24.... 
25. . . . 
26.... 
27.... 
28.... 
29.... 
30. . . . 
31.... 


Jan.      Fob.  ,  Mar. 


2.3  | 
2.3  I 
2.25  i 
2.2  i 
2.15  ! 

2.0    ; 

i 

2.0  ; 

2.05  i 

2.2  . 
2.2  | 
2. 15  I 
2.0  ' 
1.9 
1.9  '; 
1.9  ! 
1.85  '• 
1.8  ! 
1.8  ; 
1.8     , 

1.7  ; 

1.7  | 
1.7     . 


1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 


1.6 

1.6 

1.6 

1.6 

1.65 

1.7 

1.7 

1.7 

1.7 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 


1.5 
1.6 
1.7 
1.75  | 


Apr. 


1.9 

2.2  | 

2.3  | 
2.45  I 
2.5  ! 
2.8  i 

4.1  I 
3.3  ! 

3.3    ; 

3.25  ; 

3.2  l 
4.45 
4.65 

3.65  I 

I 


3.0 

3.5    ' 

3.7 : 

3.7  , 
3.85  , 
3.85  | 
3.5  | 
3.5  | 
3.35  I 
3.1  I 
3.0    ; 

3.0  ! 
2.95  i 


2.9 

4.25 

6.65 

3.2 

3.2 

3.0 

2.9 

2.9 

2.8 

2.6 

3.15 

2.9 

2.8 

2.6 

2.6 

2.5    | 

2.45  I 

2.4     | 

2.3    | 

2.25  I 

2.25  ! 

2.45  ' 

2.95  ' 

2.9     | 

4.25 

4.1 

3.55  \ 

3.2    , 

3.a-» 

3.35  ' 

I 


May. 

June. 
4.5 

July. 

3.55 

18.6 

3.6 

4.15 

11.2 

3.75 

4.2 

10.5 

3.55 

4.2 

9.8 

3.5 

4.45 

9.3 

3.35 

4.5 

8.1 

3.3 

4.45 

7.75 

3.65 

3.75 

7.5 

Aug.     Sept 


7.25 
7.05  | 
7.05  : 
7.15  I 

I 


3.55 

3.7 

3.85 

3.85 

3.55 

4.1 

5.1 

4.1 

3.65 

3.7 

3.45 

3.05 

3.15 

5.0 

3.75 

3.85 

4.5 

5.6 

7.1 

6.1 

5.65 

4.3 

4.0 


4.25 
5.2 
5.0 
5.0 
5.05 
6.0 
6.1 
6.7 
7.3 
7.0 
7.45 
7.45 
6.95 
7.7 
7.25 
7.4 
6.55 
6.55 
6.7 
6.55 
6.35 
23.0 


7.25  | 


7.05 

6.8 

6.3 

6.25 

6.05 

5.95 

5.75 

5.6 

5.55 

5.6 

5.4 

5.0 

5.3 

5.55 

5.85 

5.95 

6.1 

7.2 

7.4 

7.55 

7.55 

7.8 


I 


6.85 

6.45  ! 

5.65  : 

5.1  j 
1A&  j 
7.0    j 
8.25 
7.5 

e.ar> 

6.7 
7.15  ' 
6.8 
0.8 

7.2  ! 
7.15  I 
6.25  ! 
5.6  , 
6.1 
5.55 
5.25  I 
5.2    | 

..1 

6.15 
6.45 
5.45.  , 
5.3 


5.6 

5.15 

4.8 

4.4 

4.65 

4.8 

4.55 

4.6 

4.7 

4.55 

5.1 

6.9 

7.9 

7.25 

7.25 

7.0 

6.65 

6.2 

6.1 

6.65 

0.35 

5.6 

5.1 

5.0 

4.75 

4.85 

6.6 

9.2 

9.55 

8.75 


Oct.     Nov.     I) 


I 


7.2 

6,65 

6.5 

7.4 

8.2 

6.8 

6.35 

6.15 

6.55 

7.15 

6.9 

5.95 

5.55 

5.35 

5.2 

5.0 

4.9 

4.75 

4.55 

4.55 

4.6 

4.4 

4.4 

4.5 

4.45 

4.25 

4.1 

3.9 

3.95 

3.85 

3.95 


3.9 

3.95 

3.7 

4.2 

4.05 

3.9 

3.85 

3.6 

3.35 

3.55 

3.5 

3.05 

3.25 

4.0 

3.95 

5.15 

6.8 

6.2 

6.35 

5.9 

6.0 

5.85 

5.45 

5.45 

5.1 

4.9 

4.7 

4.65 

4.55 

4.45 


RIO  GRANDE  NEAR  ROMA,  TEX. 

This  station  was  established  in  1900  by  the  International  (Water)  Boundary  Comi 
sion.     It  is  near  Roma,  Tex.,  775  miles  by  river  below  El  Paso. 

The  river  is  straight  for  1  mile  above  and  one-half  mile  below  the  station.  The  r 
bank  is  alluvial  deposit  and  overflows  in  high  water  for  a  width  of  250  feet.  The  over 
section  is  thickly  covered  with  mosquito  brush.  The  left  bank  is  of  hard  material  and  < 
not  overflow.     The  bottom  is  shifting  sand. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  guy  wire.  The  in 
point  for  soundings  is  the  cable  support  on  the  left  bank. 

The  gage  is  an  inclined  scantling  spiked  to  posts  and  trees.  Low  water  is  1  foot  on  g 
and  the  highest  recorded  flood,  September  1G,  1904,  marked  26.0  feet  on  gage. 

The  observations  during  1905  were  made  under  the  direction  of  the  Mexican  sectio 
the  International  (Water)  Boundary  Commission. 
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ischarge  measurements  of  Rio  Grande  near  Roma,  Tex.,  in  1905, 


Hydrographer. 


...do 1 

...do ' 

...do i 

...do | 

...do 

...do ' 

...do : 

...do i 

...do 

...do 

...do 

...do 

...do ' 

...do 

...do ' 

...do '. 

...do ' 

...do 

...do ! 

...do 

...do 1 

...do : 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do ' 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do i 

...do 

Area  of 
section. 

Mean 
velocity. 

Qage 
height. 

Dis- 
charge. 

Square 
feet. 

Feet  per 
second. 

Feet 

Second- 
feet. 

3,026 

2.13 

3.8 

6,452 

2,811 

2.01 

3.5 

5,644 

'2,042 

2.05 

3.1 

4,193 

1,815 

2.06 

2.9 

3,740 

1,854 

2.14 

3.0 

3,959 

1,704 

2.07 

2.8 

3,632 

1,693 

1.93 

2.7 

3,262 

1,644 

l.JW 

2.5 

3,080 

1,684 

1.90 

.    2.6 

3,205 

1,653 

2.12 

2.6 

3.512 

1,690 

1.83 

2.5 

3,100 

1,758 

2.07 

2.7 

3,642 

1,590 

2.05 

2.5 

3,257 

1,912 

2.23 

3.2 

4,263 

2.332 

2.44 

4.0 

5,689 

3,683 

4.24 

7.05 

15,600 

2,277 

3.39 

4.5 

7.716 

2,748 

4.49 

5.4 

12,331 

2,324 

3.47 

4.6 

8,066 

3,251 

4.40 

6.7 

14,303 

2,040 

3.34 

4.1 

6,811 

1,929 

2.73 

3.8 

5,260 

2,009 

2.87 

3.9 

5,760 

2,242 

3.07 

4.4 

6,876 

2,801 

4.43 

5.6 

12,422 

2,4X7 

3.62 

4.8 

8,991 

2,467 

3.05 

4.6 

7,528 

2,575 

3.05 

5.0 

7,858 

3,097 

4.11 

6.1 

12,740 

2,786 

3.87 

•      5.6 

10,770 

2,736 

3.88 

5.55 

10,628 

1        3,606 

4.80 

7.4 

17,312 

3,385 

4.56 

6.9 

15,450 

3,584 

4.64 

7.3 

16,624 

2,836 

3.72 

5.6 

10, 546 

3.290 

3.74 

6.2 

12,308 

3,645 

4.25 

6.9 

15,481 

4.033 

4.66 

7.8 

18,803 

4,252 

4.93 

8.3 

20.966 

4,557 

5.26 

9.0 

23,973 

8,374 

5. 14 

17.0 

43,041 

5,682 

5. 22 

11.5 

29,642 

4, 308 

5.17 

8.7 

22,568 

3, 923 

3.67 

7.3 

14,387 

4,004 

2.82 

6.1 

11,289 

3,  X50 

2.74 

5.7 

10,531 

3.685 

2.61 

5.3 

9,633 

3, 155 

3.94 

6.2 

12,437 

3, 299 

4.13 

6.6 

13,641 

1,058 

4.38 

7.7 

17,767 

3, 796 

!          3.76 

7.2 

14,267 

!        3.433 

1          4.05 

6.9 

13,912 

4,143 

i          4.61 

7.9 

19,116 
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Discharge  measurements  of  Rio  Grande  near  Roma,  Tex.,  in  1906 — Continued. 


Date. 


Septembor5...    H.  F.  (Juei 

Scptemtor  8 . . . do 

SeptemlKT  13  . . ' do 

Septemlier  19 do 

September  21 do 

September  Si do 

"  September  29 do 


.do%. 
.do*, 
.do. 
.do. 
.do. 


October  5. . . 
October  7... 
October  9... 
October  13. . 
October  17.. 

October  20 do. 

October  24 do. 

November  7 do  . 

November  10  .  J do  . 

Novcmltcr  17 do  . 

Novemlier  20 do  . 

November  25 do  . 

November  28 do  . 

December  9 do  . 

December  11 do  . 

December  14 do  . 

Decemlwr  20 do  . 

December  23 do  . 

December  28 do. 


Hydrographer. 


Area  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

Gage 
height- 

Di 
char 

1                 ' 

,  Square  \ 

Jeet. 

Feet. 

SfC9 

2,902  : 

3.11 

5.2 

s 

i        2.751  ! 

3.01 

4.9 

? 

;       4,083  1 

4.60 

7.8 

1» 

6,224  | 

5.38 

12J 

£ 

|        4.933  1 

4.82 

9.7 

s 

I        3,783  1 

4.42 

7.1 

I< 

!        4,246  i 

4.59 

8.1 

1! 

1        4,482  | 

4.74 

8.5 

2 

1        3,816  | 

4.42 

7.2 

I 

3.425 

4.11 

6.8 

1 

3,294  i 

3.63 

6.1 

1 

2,981  | 

3.37 

5.5 

.       1 

2,836  j 

2.60 

5.1 

2,530 

2.64 

4.5 

1 

2.334  1 

2.52 

4.4 

1        2, 138  ! 

2.05 

4.0 

3,031  i 

4.07 

6.0 

1 

'        3,294  , 

4.01 

6.6 

1 

2,814  ( 

3.51 

5.5 

2.618  j 

3.29 

5.0 

2,706  , 

3.47 

5.3 

2,557  , 

3.08 

4.9 

1        2,358  , 

3.19 

4.7 

'        2,244  , 

3.13 

4.4 

i        2,938  i 

3.53 

5.8 

li 

2,891  j 

3.29 

5.5 

RIO   GRANDE    BA8IN. 
Daily  gage  height,  in  feet,  of  Rio  Grande  near  Roma,  Tex.,  for  1905. 
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Day. 


Jan.  j  Feb, 


K. 
K. 
L. 
L. 
I.. 
I.. 
L. 
L. 

r.. 
>.. 
>.. 
».. 
i.. 
i.. 
i.. 

4-. 

5.. 
t.. 

n.. 

».. 
».. 
».. 
ii. 


3.8 

3.8 

3.8 

3.7 

3.65 

3.55 

3.45 

3.4 

3.4 

3.3 

3.3 

3.25 

3.2 

3.15 

3.05 

3.0 

2.9 

2.9 

2.95 

3.0 

2.9 

2.9 

2.8 

2.8 

2.8 

2.8 

2.7 

2.85 

2.9 

3.0 

3.0 


3.0 

3.0 

2.85 

2.8 

2.7 

2.7 

2.6 

2.55 

2.5 

2.6 

2.6 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5  . 

2.55 

2.95 

2.75 

2.6 

2.6 

2.6 

2.45 

2.4 

2.35 

2.3 

2.15 


Mar. 


2.7 

3.05 

3.15 

2.9 

3.2 

3.85 

6.35 

4.7 

3.65 

3.45 

3.75 

4.5 

4.4 

3.95 

3.9 

3.9 

4.&5 

5.25 

4.45 

4.35 

4.4 

4.55 

4.6 

4.5 

4.5 

4.4 

4.4 

4.4 

4.3 

4.2 

4.2 


Apr. 

4.1 

4.35 

4.8 

6.75 

4.75 

4.2 

4.05 

3.9 

4.0 

3.9 

3.85 

3.9 

3.9 

4.1 

4.25 

4.0 

3.9 

3.95 

4.0 

3.95 

3.9 

3.9 

3.95 

4.5 

4.35 

4.85 

4.95 

4.65 

5.1 

5.8 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

5.3 

6.35 

17.7 

7.65 

5.8 

8.2 

4.75 

4.75 

4.6 

7.0 

22.3 

7.75 

5.55 

6.9 

4.65 

4.7 

4.7 

6.35 

16.55 

7.36 

5.35 

6.6 

4.55 

4.65 

4.75 

6.3 

13.75 

7.1 

5.05 

7.15 

4.45 

4.6 

4.7 

5.85 

10.9 

6.9 

5.2 

8.5 

4.6 

4.55 

4.7 

5.6 

9.15 

6.75 

5.4 

7.85 

4.55 

4.7 

4.75 

5.65 

8.55 

6.65 

5.0 

7.05 

4.45 

4.95 

4.8 

5.55 

7.9 

6.35 

4.9 

6.5 

4.15 

5.45 

5.1 

5.6 

7.35 

6.1 

4.8 

6.55 

4.3 

5.35 

5.0 

5.7 

7.15 

6.4 

4.8 

7.1 

4.05 

5.25 

5.05 

6. 15 

6.95 

6.5 

5.1 

7.2 

4.0 

5.05 

6.0 

6.2 

6.7 

6.6 

5.45 

6.6 

4.0 

4.9 

5.15 

6.15 

6.45 

6.5 

7.35 

6.2 

4.05 

4.8 

4.8 

6.4 

6.2 

6.35 

7.45 

5.85 

4.0 

4.75 

5.5 

6.75 

5.95 

7.7 

6.4 

5.65 

4.3 

4.65 

B.7 

6.95 

5.75 

7.35 

6.5 

5.55 

4.25 

4.6 

5.05 

7.4 

5.8 

7.05 

6.55 

5.5 

5.55 

4.5 

4.75 

7.55 

6.4 

6.7 

6.1 

5.3 

6.15 

4.5 

4.55 

7.75 

5.65 

7.2 

11.3 

5.3 

5.6 

4.5 

4.45 

7.7 

5.45 

6.9 

10.1 

5.55 

6.45 

4.45 

4.5 

7.75 

5.6 

6.9 

9.3 

5.6 

5.9 

4.4 

4.5 

8.15 

6.9 

6.95 

8.7 

5.8 

5.9 

5.1 

5.15 

8.15 

7.2 

7.55 

7.5 

5.1 

5.8 

5.7 

4.65 

7.95 

6.95 

7.7 

5.9 

4.5 

5.75 

5.55 

4.8 

7.85 

6.85 

6.7 

5.65 

4.35 

5.55 

5.6 

6.75 

7.65 

7.15 

6.4   . 

5.55 

4.5 

5.35 

5.75 

6.4 

8.8 

7.2 

6.4 

5.45 

4.4 

5.05 

5.7 

6.8 

8.35 

7.65 

6.25 

6.4 

4.45 

4.95 

5.55 

6.55 

8.0 

6.9 

6.75 

8.3 

4.3 

4.85 

5.4 

7.3 

8.25 

6.85 

6.45 

8.9 

4.2 

4.8 

5.15 

6.5 

6.95 

6.2 

4.3 

5.0 

RIO    GRAND K    NK.VR    HROWNSVILLK,   TEX. 

This  station  was  established  in  1900  by  the  International  (Water)  Boundary  Commission. 
H  is  about  1  mile  above  Brownsville,  Tex.,  and  in  front  of  Matamoros,  Tainan  li  pas,  and  9(50 
miles  by  river  below  El  Paso. 

Between  Roma  and  Brownsville  there  are  many  lagoons  (old  river  l>eds)  and  lakes  which 
take  river  water  during  moderate  floods,  and  a  large  area  overflows  quite  deeply  in  larger 
floods.  Much  of  this  water  returns  slowly  to  the  river  as  the  flood  subsides,  so  that  the 
flow  passes  Brownsville  more  uniformly  than  it  does  Roma.  Large  quantities  of  water  also 
leave  the  river  entirely,  reaching  the  Gulf  of  Mexico  through  channels  remote  from  the  Rio 
Grande  Local  run-ofT,  however,  keeps  the  total  water  at  Brownsville  well  up  toward  the 
combined  flow  of  the  San  Juan  and  the  Rio  Grande  at  Roma.  The  river  is  nearly  straight 
for  one-half  mile  above  and  below  the  station.  Both  banks  are  alluvial  and  are  just  al>out 
level  with  high  water.  The  right  bank  is  protected  by  piling.  The  l>ed  of  the  stream  is 
lifting  sand. 

Discharge  measurements  are  made  by  means  of  a  cable,  car.  and  guy  wire.  The  cable  is 
*o  constructed  that  it  can  lx»  lowered  and  raised.  The  initial  point  for  soundings  is  the 
cable  support  on  the  right  bank. 

Tbegage  is  a  vertical  scantling  fastened  to  one  of  the  protection  piles.  High  water  is  13 
feet  on  the  gage,  and  low  water  is  —1.0. 
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STREAM    MEASUREMENTS   IN   1905,   PART    X. 


The  observations  during  1905  were  made  under  the  direction  of  the  Mexican  «ctia 
the  International  (Water)  Boundary  Commission. 

Discharge  measurements  of  Rio  Grande  near  Brownsville,  Tex.,  in  1905. 


Date. 


Hydrographer. 


Area  of 
aectton. 


Mean    | 
velocity. : 


Di 
char 


8ea 
/« 


January  2 . . 
January  6.. 
January  10. 
Jannary  14 . 
.January  18 . 


P.  Guerra. 

....do 

....do 

....do 

.:..do 


I 


January  22 ] do 

January  26 . . 
January  30.. 
February  3 . . 
February  7 . . 
February  11 . 
February  16 . 
February  24 . 
February  27 . 

March  3 

March7 

March  13 ... . 
March  17 ... . 

March  20 

March  25 

March  29 ... . 

April  2 

April  6 

April  11 

April  16 

April  24    .... 

April  28 

May  2 

May  6 

May  10 

May  14 

May  18 

May  22 

May  2ti 

May  30 

June  3 

June  ft 

June  11 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
June  15 ' do. 


June  20. 
June  24. 
June  28. 
July  2.. 


.do. 
.do. 
.do. 
.do. 


July  6 1 do. 

July  10 1 do. 

July  12 do. 

July  18 do. 

July  22 do. 

July  26 do. 


Square 
feet. 

2,886 

2,712 

2,588 

2,531 

2,381 

2,318 

2,301 

.2,247 

2.252 

2,276 

2,138 

2,112 

2,230 

2,122 

2,172 

2,283 

2,321 

2,468 

3,141 

2,926 

2,964 

2,734 

4,010 

2,835 

2.735 

2,535 

3,528 

3,117 

2,635 

2.524 

3,086 

4,015 

2,566 

3,575 

4,980 

5,282 

5,136 

4,268 

4,508 

5,516 

5,967 

5,716 

6,103 

6,274 

6,105 

5,148 

4,290 

4,521 

4,071 


Feet  per  | 
second.  ■ 

2.60  I 

2.59  i 
2.41 

2.34  ' 
2.33  j 
2.32 
2.30  ' 
2.16  | 
2.24 
2.29 
2.30 
2.17 
2.22 
2.17 
2.21 
2.30 
3.30 
3.41 
3.36 
3.44 
3.43 
3.31 
4.55 
2.19 
2.19 
2.03 
3.22 
3.49 
3.33 
3.18 
3.44  | 
3.27  | 

3.35  \ 
3.12  , 
4.67 
4.60 
4.03  j 
3.65 
3.72  ' 
4.42  I 
4.78  | 
4.63  j 

4.60  , 
4.65  : 
4.11 
3.64 
2. 


Feet. 
5.3 
4.7 
4.3 
4.1 
3.8 
3.5 
3.4 
3.2 
3.4 
3.5 
3.0 
2.9 
3.1 
2.8 
2.9 
3.5 
5.2 
5.7 
7.6 
6.5 
6.5 
5.8 
9.25 
5.1 
4.9 
4.0 
6.8 
7.65 
6.3 
6.0 
7.5 
7.9 
6.1 
6.8 
10.5 
11.2 
10.8 
8.4 
9.0 
11.7 
12.7 
12.2 
13.1 
13.5 
13.3 
11.0 


RIO    OBANDK    BASIN. 
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urge  measurements  of  Rio  Grande  near  Brownsville,  Tex.,  in  1905 — Continued. 


2.. 
6.. 

8.. 
14  . 
18. 
22. 
26. 
29  . 
3... 
8... 
12.. 


21. 
25. 
29. 


P.  Guerre. 


1 

' 

1 

1 

' 

•1...I 

•6..  J 

14. J 

18. 
21. 
25. 
•29. 


do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


Hydrographer. 


Am  of 

wet  ion . 


fret. 

J,  899 

l,  son 
■I.. vii 
4.033 
4.  lift 
i.r.ui 
4,723 

4,oofl 

4.756 
I,  I iT.t* 

4,039 
4,091 

4,wg 

6,000 
0,202 
3,448 
5,260 
A,  407 
4,714 
5,127 
I,  lir. 
1,582 
$,087 

3,407 
3,  IRS 

3,N27 

3,607 
3,272 
3,724 
3, 453 
3,216 
3.813 
3,596 
3, 460 
4,025 


velocity. 
I  Feet  per 

3.73 
4.42 
4. 03 

3.64 
a.  68 
3,00 
4.11 
3.69 
332 
2.39 
3. 21 
2.27 
3.33 
4.77 
5.00 
2.97 
4.39 
4.05 
3.55 
3.14 
2.30 
2.50 
L88 
2.03 
3.22 
3.38 
2.  I.', 
2.16 
MS 
3.74 
3.37 
2.41 
2.21 
3.27 
2.46 
2.16 
3.32 
3.56 


htMglit.    '   charge. 


11.05 
11.3 
W.5 
S.  4 
9,6 
10.fi 
10.8 
9,25 
9.8 
7,5 
7,1 
7,3 
9.8 
12.8 
13.1 
S.l 
12.8 
13.1 
11.3 
10.7 
8,1 
8,5 

M 
6.1 

7.9 
8.1 

0.7 
0.5 
MM 

8.7 
7.9 
6.6 
6.3 

7.8 
6.9 
6.3 
8.0 
8.6 


Second** 
feet. 

18,275 

21,230 

18*382 

Il.ft.i7 

15, 135 

18*435 

19,390 

14,390 

15,773 

9.M0 

8,937 

9,301 

10,297 

28.944 

31,029 

10,359 

23,081 

26,749 

10,714 

Id,  121 

10, 171 

11,47ft 

5,802 

7,338 

10,950 

]  I .  GOT 

ft,  237 

7,833 

20, 01 G 

13,500 

11,011 

8,970 

7.638 

10,506 

9,394 

7,767 

11,487 

14,349 
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Daily  gage  height,  in  feet,  of  Rio  Grande  near  Brownsville,  Tex.,  for  1905. 


Day. 


1.. 
2.. 
3.. 
4.. 
&*> 

e.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27... 
28.. 
29... 
30... 
31... 


Jan. 


5.45 

5.35 

5.15 

4.95 

4.85 

4.65 

4.6 

4.5 

4.35 

4.25 

4.25 

4.15 

4.25 

4.1 

4.0 

3.95 

3.9 

3.8 

3.8 

3.7 

3.6 

3.5 

3.5 

3.5 

3.5 

3.4 

3.3 

3.2 

3.2 

3.2 

3.2 


Feb. 

3.2 

3.4 

3.4 

3.4 

3.45 

3.6 

3.45 

3.25 

3.1 

3.05 

2.95 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

3.0 

3.1 

3.1 

2.9 

2.9 

2.8 

2.8 


Mar. 

2.7 

2.7 

2.9 

3.15 

3.35 

3.4 

3.45 

5.85 

7.7 

7.7 

6.0 

5.05 

5.1 

6.1 

6.1 

5.85 

5.7 

5.7 

6.95 

7.55 

6.6 

6.15 

6.1 

6.35 

6.5 

6.65 

6.7 

6.65 

6.5 

6.35 

6.15 


Apr. 

6.1 

5.75 

5.55 

5.65 

9.0 

9.25 

6.75 

5.6 

5.3 

5.2 

5.15 

5.1 

5.0 

5.0 

4.95 

4.9 

4.8 

4.75 

4.65 

4.45 

4.4 

4.25 

4.1 

4.05 

3.85 

3.8 

4.6 

6.55  j 

6.55  j 

6.1     j 

l 


May.  I  June.  I  July. 

I  I 


7.4 

7.5 

6.3 

6.05 

6.15 

6.3 

6.3 

6.2 

6:05 

6.1 

6.45 

6.6 

6.5 

7.35 

7.5 

6.85 

7.7 

7.75 

6.6 

6.1 

6.1 

6.1 

6.1 

6.1 

6.75 

6.8 

6.05 

9.4 

9. 75 

10.4 

10.6 


11.05 

10. 35 

11.8 

12.5 

11.7 

11.05 

9.7 

8.8 

8.55 

8.45 

8.4 

8.55 

8.9 

9.0 

9.  as 

9.35 

10.15 

10.7 

11.35 

11.75 

12.0 

12.05 

12.5 

12.7 

12.65 

12.3 

12.05 

12.3 

12.75 

12.8 


12.7 
13.0 
13.1 
13.15 
13.4 
13.5 
13.5 
13.5 
13.5 
12.95 
11.65 
10.9 
10.6 
10.3 
9.7 
9.15 
8.95 
8. 75 
10.45 
12.4 
10.8 
9.05 
8.3 
9.2 
9.6 
9.3 
9.8 
10.4 
11.7 
11.4 
10.9 


Aug.  .  Sept. 


10.7 
10.9 
11.3 
11.55 
11.1 
10.65 
10.45 
10.25 
9.9 
9.6 
9.4 
9.55 
9.65 
9.75 
9.5 
9.15 
9.9 
10.95 
10.5 
10.4 
10.75 
10.5 
10.3 
10.7 
11.5 
11.65 
9.65 
9.15 
8.6 
9.2    I 
or    ! 


9.5 

8.9 

8.4 

8.0 

7.7 

7.45 

7.2 

7.35 

7.35 

7.15 

6.95 

6.75 

6.75 

7.5 

11.0 

10.95 

9.8 

9.75 

9.55 

9.75 

12.85 

13.05 

13.25 

13.4 

12.25 

9.75 

8.75 

8.35 

8.1 

8.0 


Oct. 

Nov.  ; 

P*. 

12.75 

6.2  ; 

7.U5 

13.1 

6.1    , 

6.8 

12.95 

6.65: 

6.65 

11.45 

11.55 

6.55 

10.85 

10.1 

6.45 

12.65 

8.  OS 

U 

13.1 

7.4 

6.3 

13.05 

8.1 

U 

13.0 

8.35 

U 

12.25 

-.* 

7- 

11.25 

7.45 

h. 

11.65 

7.25 

7. 

11.55 

6.95 

7. 

11.1 

6.75 

7 

10.5 

6.55 

7 

9.7 

6.4 

7 

9.0 

6.4 

6 

8.65 

6.5 

6 

8.4 

8.95 

6 

8.15 

9.7 

|     6 

8.15 

9.3 

* 

8.95 

10.15 

1     6. 

8.5 

10.15 

1     6. 

8.5 

9.4 

1     7 

8.35 

9.1 

I     K 

7.6 

8.8 

1     " 

6.9 

8.45 

1     . 

1      '" 

6.65 

8.05 

1      K. 

6.45 

7.75 

!      K 

6.35. 

7.3 

1      K. 

6.25 

7. 

RIO  SALADO   NEAR  GUERRERO,  TAMAUL1PA8,  MEXICO. 

Tills  station  was  established  in  1900  by  the  International  (Water)  Boundary  Commissi*1 
The  Salado  is  a  torrential  stream  entering  the  Rio  Grande  from  the  Mexican  side  about' 
miles  Inflow  Ijiiredo,  or  7)30  miles  by  river  below  El  Paso.  The  town  of  Guerrero  is  locM 
on  the  Salado  some  4  miles  alwve  its  mouth,  and  the  gaging  station  is  2  miles  above  t 
town. 

The  river  is  a  series  of  pools  and  rapids.  The  l>est  pool  available  was  chosen  for  the  s 
tion.  The  river  curves  to  the  left  both  above  and  U'low  the  cable.  The  banks  are  sal 
clay,  not  subject  to  erosion.  The  bottom  is  mud.  In  low  water  the  river  is  measured 
wading  among  rocks  below  the  station. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  guy  wire.  The  ini 
point  for  soundings  is  the  cable  support  on  the  left  bank. 

The  gage  is  an  inclined  scantling  fastened  to  posts  sunk  in  the  bank.     Low  water 
flow)  is  —  1  on  the  gage.     The  highest  recorded  flood,  on  June  Hi,  1903,  gave  17.7  on  gag* 

The  observations  during  1905  were  made  under  the  direction  of  the  Mexican  section  of 
International  (Water)  Boundary  Commission. 
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Discharge  measurements  of  Rio  Salado  near  Guerrero  y  Tamaulipas,  Mexico,  in  1905. 


Date. 


January  3 
January  7 
January  11 
January  15 

January  19 do 

January  23 I do 

January  28 j do 

February  1 ' do 

February  5 do 

February  9 ' do 

February  13...' do 

February  17...  | do 

February  21 ..  J do 

February  25...* do 

Marchl I do 

March5 1 do 


March7 

do 

March  11 

do 

March  18 

do 

March  24 

do 

March  28 

do 

AprUl 

do 

Aprils 

do 

April  10 

do 

April  14 

do 

April  18 

do 

April  22 

do 

April  26 . . 

do 

May2 

do 

May6.... 

do 

May  10 

do 

May  12 

do 

May  17.. 

do 

May2l 

do 

May26 

do 

May» 

do 

June3.. 

do 

June7. 

do 

June li . 

do 

June  15. 

do 

June  20 

do 

June  24 

do 

June  28. 

do 

July3... 

do 

July  7 . . 

do 

July  12.  _ 

do 

July  16.. 

...    do 

July  20 

do 

July  23 

do 

July  27 

A«SU8tl 

do 

do. 

Auguat5 

do. 

Auguat9 

do. 

1,789 
1,766 
1,747 
1,726 
1,481 
1,687 
1,665 
1,650 
1,628 
1,610 
1,615 
1,586 
1,585 
1,565 
1,556 
1,631 
2,050 
1,890 
1,729 
1,685 
1,624 
1,601 
1,583 
1,560 
1,531 
1,510 
1,492 
1,489 
1,632 
1,471 
1,411 
1,707 
1,482 
1,452 
2,421 
2,520 
1,698 
1,580 
1.475 
1,446 
1,366 
1,416 
2.076 
2,384 
1,762 
1.774 
1.708 
1,695 
1,784 
1,716 
1,681 
1,599 
1.559 


Mean 
velocity. 


Feet  per 
second. 

0.51 
.49 
.46 
.42 
.43 
.36 
.34 
.29 
.26 
.25 
.25 
.25 
.25 
.24 
.23 
.26 

1.01 
.76 
.40 
.32 
.27 
.27 
.26 
.26 
.24 
.23 
.18 
.17 
.32 
.18 
.16 
.38 
.18 
.16 

2.26 

2.46 
.89 

.49 ; 

.42| 
.29  , 
.25 

.a  I 
i.» 

3.03  , 
1.43 
1.29  i 
1.23, 
1.34 
1.67  ' 

i.4i ; 

1.19 
1.07 
.98 


height. 


Feet. 
3.6 
3.5 
3.4 
3.3 
3.2 
3.1 
3.0 
2.9 
2.8 
2.7 
2.6 
2.5 
2.5 
2.4 
2.3 
2.7 
4.8 
4.0 
3.3 
3.0 
2.8 
2.7 
2.6 
2.4 
2.3 
2.2 
2.1 
2.0 
2.9 
2.1 
1.7 
3.3 
2.1 
1.9 
6. 75 
7.2 
4.0 
3.4 
3.0 
2.7 
2.3 
2.8 
6.0 
8.2 
5.2 
4.9 
4.7 
5.0 
5. 5 
5.1 
4.9 
4.6 
4.4 


Dis- 
charge. 


Second- 
feet. 

916 

.871 

795 

727 

638 

609 

560 

485 

431 

404 

405 

397 

395 

369 

352 

419 

2,067 

1,441 

683 

539 

435 

428 

415 

401 

366 

350 

265 

249 

518 

268 

219 

656 

266 

239 

5, 479 

6,194 

1,506 

773 

624 

423 

Xi7 

436 

3,861 

7,218 

2.523 

2,282 

2,095 

2,275 

2,984 

2,423 

1,992 

1,718 

1.530 


i 
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STREAM   MEASUREMENTS    IN   1906,  PART   X. 


Discharge  measurements  of  Rio  Salado  near  Querrero,  Tamavlipas,  Mexico,  in  1905— Con 


Date. 


Hydrographer, 


August  13 . 

August  18 ! do . 

August  23 ' do. 

August  28 1 do . 

September  2 . . . ! do . 

September  7 . .  .j do. 

September  15 . .' do. 

September  20 . .; do . 

September  22 .  J do. 

September  25 .  J do . 

September  29 . .  I do . 

October  4 j do. 

October  8 1 do. 

October  12 \ do. 

October  16 j do. 

October  21 j do. 

October  26 j do. 

October  29 ■ do. 


D.  de  Lassaulx 


November  2 

do 

November  6 

do 

November  10 . . 

do 

November  14 . . 

do 

November  18 . . 

do 

November  22 . . 

do 

November  27 . . 

do 

December  1 

do 

December  6 

do 

December  10... 

do 

do 

December  19.. . 

do 

Decern  l>cr  23.. . 

do 

Decern  l>er  28.. . 

do 

Area  of 
section. 

!     . 

i  Square 

I  feet. 

1  1,535 

|  1,488 

|  1,408 

1        1,427 
i 

1,405 

1,405 

1,371 

1,973 

2,618 

1,427 

1,368 

2,031 

1.389 

1,354 

1,298 

1,907 

1,200 

1,243 

1,460 

1,246 

1,225 

1,202 

1,207 

1.280 

1,208 

1,172 

1,223 

1,152 

1, 152 

1,220 

1,193 

1,164  J 


I 


Mean 
velocity. 

Feet  per  i 
second.  \ 

0.90  i 

.83  I 

.74  | 
.71  I 

■-! 

.62, 
.57  1 

2.43  | 

3.82  j 
.83 
.65 

2.61 
.77 
.69 
.61 

2.23 
.52 
.50 
.93 
.45 
.42 
.40 


Gage 
height. 


Pi 
cha< 


Feet. 
4.3 
4.0 
3.8 

3.7  ' 

3.6  ' 
3.5 
3.4  j 
6.4  ' 

9.3 ; 

3.8 
3.5 

7.0  , 
3.8 
3.6 
3.3 
6.4  > 

3.1  ' 
3.0  ' 
4.0  , 
3.0  j 

2.9  ' 

i 

2.8  | 

2.8  ! 

3.2  j 

2.8  ! 

2.7  | 

2.9  | 
2.0  ' 

2.6  | 
2.9  | 

2.7  j 
2.6  ! 


Sec 
U 


BIO   GRANDK    BASIN. 


87 


lage  height,  infest,  of  Rio  Salado  near  Guerrero,  Tamaulipas,  Mexico,  for  1906. 


Jan. 

Feb. 

Mar. 

Apr. 

3.6 

2.9 

2.3 

2.7 

3.6 

2.9 

2.3 

2.7 

3.6 

2.9 

2.3 

2.6 

May.  !  June. 


3.5 

3.5 

3.5 

3.5 

3.5 

3.5  J 

3.5  i 

3.4  ' 

3.4 

3.4 

3.3 

3.3 

3.3 

3.3 

3.3 

3.2 

3.2 

3.2 

3.2 

3.2 

3.1 

3.1 

3.1 

3.0 

3.0 

3.0 

3.0 

2.9 


2.8 

2.8 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.75 

2.55 

2.5 

2.5 

2.5 

2.5 

2.4 

2.4 

2.4 

2.4 


2.45 

2.7 

4.55 

4.75 

4.1 

3.2 

3.8 

3.85 

.1.25 

3.0 

3.0 

2:9 

2.9 

3.15 

3.3 

3.25 

3.15 

3.5 

3.85 

3.3 

3.05 

3.0 

3.0 

2.9 

2.8 

2.8 

2.8 

2.8 


2.6 

2.6  ; 

2.6  j 

2.5  ' 

1.1 

2.5  I 

2.4  I 

2.4 

2.4  | 

2.4 

2.3 

2.3 

2.3 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.0 

2.0 

2.2 

2.3 

2.0 


2.7 

2.85 

2.45 

2.25 

2.15 

2.05 

2.0 

2.1 

1.8 

2.5 

3.4 

3.15 

2.8 

3.0 

2.55 

2.4 

2.1 

2.2 

2.2 

1.9 

1.85 

1.8 

1.7 

1.7 

3.9 

7.1 

4.3 

4.7 

5.7 

7.3 

5. 6 


4.8 

4.7 

5.2 

5.4 

4.1 

3.7 

4.0 

4.0 

3.4 

3.25 

3.0 

3.0 

2.9 

2.8 

2.7 

2.6 

2.5 

2.4 

2.35 

2.3 

3.05 

3.2 

2.95 

2.7 

2.5 

2.35 

3.6 

5.9 

4.8 

4.0 


July. 


3.95 

6.9 

8.35 

9.4 

5.9 

5.45 

5.2 

5.15 

5.15 

5.05 

5.0 

4.9 

4.9 

4.8 

4.8 

4.7 

5.9 

4.85 

5.4 

4.9 

5.7 

5.75 

5.45 

5.35 

5.25 

5.2 

5.1 

5.05 

5.0 

4.9 

4.9 


Aug. 

4.85 

4.8 

4.75 

4.7 

4.6 

4.6 

4.5 

4.5 

4.5 

4.4 

4.45 

4.3 

4.3 

4.2 

4.15 

4.1 

4.1 

4.0 

4.0 

3.95 

3.9 

3.9 

3.8 

3.8 

3.8 

3.7 

3.7 

3.7 

3.65 

3.6 

3.6 


Sept.      Oct. 


3.55 

3.55 

3.5 

3.5 

3.55 

3.6 

3.5 

3.5 

3.5 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.3 

3.3 

4.7 

6.7 

7.75 

9.3 

4.95 

4.25 

3.85 

3.75 

3. 65 

3.55 

3. 5 

3.5 


3.5 

3.4 

3.4 

7.1 

5.9 

4.65 

4.0 

3.8 

3.75 

3.65 

3.5 

3.8 

3.55 

3.4 

3.3 

3.3 

3.3 

3.2 

3.2 

3.6 

6.2 

6.2 

4.05 

3.45 

3.3 

3.1 

3.1 

3.0 

3.0 

3.0 

3.0 


I 


Nov. 

4.05 

4.0 

3.6 

3.2 

3.0 

3.0 

3.0 

2.9 

2.9 

2.9 

2.8 

2.85 

2.85 

2.8 

2.8 

2.8 

2.8 

2.8 

4.3 

4.6 

3.15 

3.3 

3.05 

2.95 

2.9 

2.85 

2.8 

2.8 

2.8 

2.7 


2.7 

2.7 

2.7 

2.7 

2.6 

2.85 

2.75 

2.7 

2.65 

2.6 

2.6 

2.65 

2.7 

2.7 

2.6 

2.6 

2.6 

2.65 

2.85 

2.85 

2.85 

2.95 

2.85 

2.7 

2.7 

2.6 

2.6 

2.6 

2.0 

2.6 

2.5 


V  JUAN   NEAR   SANTA   ROSALIA  RANCH,  TAMAULIPAS,  MKXICO. 

at  ion  was  established  in  1900  by  the  International  (Water)  Boundary  Oommis- 
»  San  Juan  is  a  long  torrential  stream  entering  the  Rio  Grande  15  miles  below  Roma 
miles  by  river  below  Kl  Paso.  Six  miles  alxjve  its  mouth  is  the  town  of  Camargo. 
jn  was  first  placed  12  miles  ubove  Camargo,  but  in  time  of  heavy  flood  in  the  Rio 
•ackwater  reached  the  station,  and  on  July  14.  1902,  it  was  moved  6  miles  farther 
to  its  present  location.     It  is  now  al>ovc  backwater. 

anks  are  sandy  clay  which  are  above  high  water  and  do  not  erode.     The  bottom  is 
ich  erodes  slightly  in  flood. 

rge  measurements  are  made  by  means  of  a  cable,  car,  and  guy  wire.     The  initial 
soundings  is  the  cable  support  at  the  right  bank. 

ge  is  an  inclined  scantling  spiked  to  posts  and  a  tree.    Low  water  (no  flow)  LsO  on  the 
he  highest  recorded  flood,  on  September  10,  1904,  reached  27  feet  on  the  gage, 
•serrations  during  1905  were  made  under  the  direction  of  the  Mexican  section  of  the 
onal  (Water)  Boundary  Commission. 
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STREAM   MEASUREMENTS    IN   1905,  PART    X. 


Discharge  measurements  of  Rio  San  Juan  near  Santa  Rosalia  ranch,  Tamaulipas,  Ma 

in  1905. 


Date. 


Hydrogmphen 


January  4 8.  Jam. 

January  9 ' do.. 

January  14 ' do. . 

January  18 do.. 

January  21 do.. 

January  26 ' do . . 

January  30 do. . 

February  4 ' do. . 

February  8 ' do.. 

February  12...: do.. 

February  16...' do.. 

February  20. .  .1 *do. . 

February  24 . .  J do . . 

February  28 . .  J do . . 

March4 ! do.. 

March  6 do.. 

March  8 1 do.. 

March  13 ! do.. 

March  17 | do.. 

March  21 1 do.. 

March  25 j do.. 

March  29 do.. 

April  3 ! do.. 

April  7 ' do.. 

April  12 do.. 

April  20 do.. 

April  24 do. . 

April  28 do.. 

May3 do.. 

May  8 do.. 

May  9 do.. 

May  12 do.. 

May  17 do.. 

May  22 do.. 

May  2ft do.. 

May  31 do.. 

Juno  2 do. . 

Juno  3 do. . 

Juno  5 do.. 

Juno  9 do. . 

Juno  13 do. . 

Juno  17 ' do. . 

Juno  22 do. . 

Juno  27 do. . 

July  3 do. . 

July  7 do.. 

July  11 do.. 

July  l.r> do. . 

July  16 do.. 

July  18 do.. 

July  19 ' do.. 

July  25 ■ do. . 


Ansa  of  I    Mean 
aectloiu  i  velocity. 


SlfHlir: 


Feet  per 


ll 


659 
flJG 
821 
618 
600 
614 
591 
601 
543 
545 
583 
636 
587 
567 
817 
1,839 
600 
658 
630 
596 
552 
614 
453 
486 
434 
748 
493 
414 
1.166 
877 
448 
344 
308 
310 
2,431 
3, 730 
2,  794 
1.2M  ! 
.VII  j 

:«.  j 

M7  < 
970  , 
3.7  >  j 
312  j 

-'■'i 

202  ' 
491   i 

3.SM  ! 

1.748  I 

2KS  I 


o.ai 

.26 
.19 
.18 
.12 
.13 


.13 
.14 
.11 
.10 
.12 
.17 
.11 
.10 
.72 
1.82 
.29 
.40 
.36 
.33 
.20 
.32 
.12 
.15 
.12! 

..*! 

.10  i 
.12' 

1.51  j 
.89  I 

•  i«! 

.09 

.08 

.08 
2.53 
3.92 
2.41 
1.98 

.66 

.34 

.21 
1.31 

.44 
«>2 

.10 

.07 

.07 

.74 
4.04 
2.  5K 

.41 


Gage 
height. 


Feet. 
2.S 
2.5 

2.3 

2.2 

2.2 

2.0 

2.0 

2.0 

1.95 

1.7 

1 

2.0 

2.3 

2.0 

1.9 

3.4 

7.2 

2.2 

2.6 

2.5 

2.2 


I' 
riik 


-    i 


2.4 
1.4 
1.6  I 
1.25  ' 
3.35  I 
1.4  I 
1.3    j 

6.4,  | 
3.95 


.9 
1.0 


5. 65 

3.2 

2.3 

1.75 

4.1 

2.55  : 

1.8    ! 

1.3    ' 

I 
1.0    , 

.9    ' 

3.0    ! 

16.35 

10.1 
2.3 
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measurements  of  Rio  San  Juan  near  Santa  Rosalia  ranch,  Tamaulipas,  Mexico, 
in  1905 — Continued. 


8.  Jaw  . 

...J do.. 

do.. 

do.. 

...J do.. 

...i do.. 

...I do.. 

..." do.. 

. .  .j do.. 

I do.. 

17.. I do.. 

19. J do.. 

».. do.. 

M..| do.. 

«.. do.. 

S.. do.. 

...J do  . 

>...| do.. 

....; do.. 

do.. 

do.. 

do.. 

...j do.. 

....: do.. 

do.. 

do.. 

do.. 

do.. 

...j do.. 

3 do.. 

8 do.. 

1 do.. 

7 do. . 

do.. 

....! do.. 

I...' do.. 

J do.. 

\ do.. 

'..J do.. 

> do.. 


Hydrographer. 


Area  of 
section. 


Square 
fret. 

190 

167 

151 

371 

229 

153 

135 

118 

108 

.  101 

382 

626 

3,955 

2,521 

653 

231 

180 

1,485 

2,620 

1,761 

1,386 

605 

1,481 

580 

470 

462 

2, 170 

1,661 

1,614 

1.083 

954 

1,844 

917 

960 

1,050 

709 

712 

638 

600 

6% 


Mean 
velocity. 


height. 


Feet  per 
second. 

0.14 

.12 

.08 

.91 

.29 

.15 

.08 

-      .08 

.06 

.90 
2.16 
4.57  | 
3.35 

1.77 ; 

.56  j 
.30 
2.68  : 
3.52 
3.28 
2.35 
1.45 
2.63 
1.30 
.82 
.82 
3.77 
3.39 
2.54 
1.92 
1.87 
2.41 
1.42 
1.15 
1.72 
1.40 
1.23 
1.14 
.98 
.76 


Feet. 

1.5 

1.3 

1.1 

2.9 

1.8 

1.2 

.9 

.8 

.7 

.5 

2.8 

4.85 

16.5 

13.15 

5.05 

2.2 

1.7 

6.55 

13.65 

10.2 

8.0 

4.7 

8.6 

4.5 

3.3 

3.2 

14.7 

11.2 

8.75 

6.6 

5.9 

10.75 

4.9 

4.4 

5.  4T> 

4.3 

4.2 

3.9 

3.7 

3.6 


Dis- 
charge. 

Second- 
feet. 

27 

20 

12 

338 

66 

23 

11 

10 

7 

6 

345 

1,354 

18,071 

8,444 

1,155 

129 

54 

3,973 

9,230 

5,781 

3,262 

875 

3,899 

756 

387 

378 

8,179 

5,625 

4,102 

2,077 

1,786 

4,445 

1,305 

1,104 

1,801 

990 

875 

727 

58* 

48.1 
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Daily  gage  height,  in  feet,  of  Rio  San  Juan  near  Santa  Rosalia  Ranch,  Tamatdipis,  Main, 

for  1905. 


Day. 


Jan.  |  Fob.  >  Mar.  .  Apr. 


i 


2.0 
3.2ft 
2.3 
2.0 
1.9 
1.9 
1.9 
1.0 
2.0 
1.95 
1.85 
.1.75 
1.7 
1.8 
1.8 
1.7 
1.7 
1.7 
2.15 
2.0 
1.95 
2.1 
.2-2 
2.3 
2.25 
2.2 
2.1 
2.0 


1 

'  2.6 

2 

2. 6 

3 

,  2.6 

4 

i  2.5 

5 

1  2.5 

6 

1 
j  2.5 

7 

1  25 

8 

j  2.5 

9 

1 
1  2.5 

10 

'  2.4 

11 

I 
i  2.4 

12 

•  2. 35 

13 

'  2.3 

14 

j  2.3 

15.  . 

i  2.2 

16 

I  2.2 

17 

'  2. 2 

18 

'  2.2 

19 

1  2.2 

20 

:'   2.2 

21 

•  2.2 

22 

'  2.15 

23 

,  2. 1 

24 

!   2. 1 

25 

'  2.0 

26 

2.0 

27 

\    2.0 

28 

i  2.0 

29 

2.0 

30 

I 
2.0 

31 

'  2.0 

2.0 

2.0 

1.9 

1.9 

2.6 

3.8 

4.1 

6.6 

4.2 

3.2 

2.45 

2.3 

2.2 

2.2 

2.65 

2.5 

2.8 

2.85 

2.7 

2.6 

2.5 

2.4 

2.35 

2.3 

2.2 

2.05 

2.0 

1.95 

1.9 

1.85 

1.7 


1.7 

2.2 

1.7 

1.6 

1.5 

1.4 

1.4 

1.45 

1.5 

1.6 

1.55 

1.5 

1.5 

1.4 

M 
1.4 

1.3 

1.3 

1.25 

1.2 

1.2 

1.2 

2.25 

2.6 

2.1 

1.4 

1.35 

1.3 

1.25 


May.  I  June. 


1.4 

1.35 

1.3 

1.3 

1.3 

1.3 

1.25 

4.6 

3.5 

2.45 

1.95 

1.8 

1.65 

1.45 

1.3 

1.2 

1.1 

1.1 

1.05 

1.0 

.9 

.9 

.9 

.9 

.95 
1.0 
1.0 
1.0 
1.0 
1.0 
8.5 


7.4 
14.1 
10.4 
10.55 
6.0 
5.2 
4.35 
3.45 
3.05 
2.65 
2.55 
2.4 
2.25 
2.15 
1.95 
1.85 
1.7 
1.6 
1.55 

1.5  I 
1.7  I 
5.65  | 
4.85  , 

3.6  I 
3.3  ! 
3.35  | 
3.35  i 

,u\ 

2.35  | 

1.95  i 

I 


July. 


Aug.  |  Sept.     Oct.  j  Not.  '  Dee. 


2.05 
1.05 
1.75  | 
1.6    | 
1.5    ! 
1.4 
1.25 
1.1 
1.1 
1.0 
1.0  . 
1.0 

.95 

.9 

.9 
2.0 
6.2 
15.2 
11.45 
6.15 
5.1 
3.25 
2.75 
2.45 
2.25 
2.05 
1.9 
1.8 
1.7 
1.6 
1.5 


1.5  I 

1.4  I 

1.4  ' 

1.3  I 

1.3  j 

1.3  ' 

1.2  I 

"I 

1.1         ! 

"I 
2.95 

2.7    j 

1.95, 

1.75  | 

155  j 

1.45  j 


0.6 
.6 
.6 
.5 
.5 
.5 


1.35 
1.15 
1.1 


2.35 

2.5 

4.0 


1.0    I  14.5 


.95  1 
.9    I 

•9! 

.85  ' 
.8  ! 
.8  j 
.7  | 
•7  | 
.7  ' 
.7    I 


11.75 
6.15 
4.3 
3.25 
3.9 
3.85 
2.75 
2.35 
2.15 
2.0 


1.95 

1,75 

3.5 

6.6 

5.4 

4.55 

11.9 

11.3 
7.35 
5.45 
4.55 
6.9 
8.5 
5.65 
4.9 
4.45 
4.1 
3.85 
3.65 
3.55  I 
3.25  j 
3.35  ' 
3.45  I 
3.35  | 
3.3    | 
3.2    , 
3.1     » 
3.1     | 
3.0    I 
3.0    I 
3.0 


4.75 
19.3 
14.45 
9.95 
8.25 
10.35 


16 
ttt 
14 
11 
13 
IS 
15 
17 

9.35  5J 
8.0  ,  115 
6.9 


11.7 
10.95 
8.7 


6.6 

6.6 

6.65 

6.5 

5.85 

5.75 

5.45 

5. 55 

9.1 

6.75 

5.95 

5.55 

5.3 

5.2 

4.9 

4.8 

4.7 

4.6 


15 
14 

11 
13 

IS 
12 

12 

11 
11 
3.9 
3.9 
19 
19 
IB 
17 
17 
17 
16 
16 
16 


Note.— No  flow  Septeml>er  7-16. 


CONEJOS  KIVKR  NEAR  MOGOTE,  COLO. 

Conejos  River  is  the  largest  tributary  of  the  Rio  Grande  in  Colorado.  Its  source  is  the 
slopes  of  Conejos  Peak  and  adjoining  mountains,  which  have  a  general  altitude  of  12,000  feet. 
The  general  course  is  very  irregular.  Half  of  this  course  is  in  canyon,  while  the  lower  half  is 
through  the  broad,  almost  level  San  Luis  Valley.  The  lower  basin  is  composed  of  gravelly 
mesas  which  merge  into  the  level  valley  lands  l>elow.  Rainfall  data  collected  at  Conejos  by 
the  United  States  Weather  Bureau  for  a  few  months  give  the  mean  annual  rainfall  as  in 
inches.  The  precipitation  increases  with  the  altitude  to  approximately  20  inches  inthehead 
waters.  Irrigation  as  heretofore  practiced  has  been  very  crude,  and  almost  the  entire  nor- 
mal flow  of  the  river  at  low  water  is  required  for  the  numerous  small  ditches  which  render 
cultivation  possible. 

This  station  was  established  August  25,  1899.  by  A.  L.  Fellows,  and  is  located  500  feet 
below  the  highway  bridge  4  miles  above  Mogote,  Colo.,  in  T.  33  N.,R.  7  VV.,  New  Mexico 
principal  meridian.  The  nearest  railroad  station  is  Antonito,  Colo.,  12  Hlra  llilt  This 
station  was  discontinued  in  the  fall  of  1900  and  reestablished  in  the  i 
fact  that  Conejos  River  is  the  chief  tributary  of  the  RioGrande  in  Colon 
of  importance,  as  it  is  above  all  diversions,  of  which  there  are  a  great  i 
A  number  of  storage  reservoirs  are  proposed  for  this  basin. 
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tiannel  at  the  gage  has  a  very  gentle  curve,  and  the  bed  is  composed  of  small  bowlders 
tblestones.  The  banks  are  low,  of  alluvial  material,  and  will  overflow  during  very 
iter.  At  extremely  high  stages,  water  passes  through  low  depressions  around 
les  of  the  channel  and  is  not  registered  on  the  gage.    Such  was  the  case  during  the 

•  high  water  of  June,  1905.  The  velocity  is  moderate  at  low  water  at  this  section, 
iighway  bridge  above  the  gage  the  channel  is  90  feet  in  width,  with  a  9-foot  crib  pier 
5  the  current  at  the  center  of  stream.  The  section  is  not  uniform,  and  is  composed 
iers  and  cobblestones.  During  the  high  water  of  June  a  considerable  volume  of  water 
iround  the  right  end,  running  over  the  bridge  to  a  depth  of  about  6  inches.  This  high 
Iso  eroded  the  channel  greatly  and  changed  its  alignment  for  1  mile  above  and  many 
low.  During  August  and  the  remaining  portion  of  the  year  this  section  was  partially 
ted  by  a  temporary  rock  and  log  dam  extending  at  a  slight  angle  upstream  and  under 
span  of  the  bridge.  This  dam  was  for  the  purpose  of  diverting  water  for  irrigation 
1  probably  go  out  with  high  water.    At  low  water  the  velocity  is  moderate  at  the 

and  at  high  stages  it  is  very  swift. 

targe  measurements  are  made  at  the  gage  rod  during  low  water,  and  from  the  down- 
side of  the  highway  bridge  during  high  water.    The  initial  point  for  soundings  is 

•  of  the  right  abutment. 

page  is  an  inclined  staff  fastened  to  a  large  stump  on  the  left  bank  of  the  river  at 
ig's  ranch.  Gage  heights  range  from  1  to  6  feet  on  the  gage.  During  1905  the  gage 
d  twice  each  day  by  Miss  Nellie  King.  The  bench  mark  is  the  center  of  three  20- 
tails  driven  into  the  base  of  a  large  cot  ton  wood  tree,  300  feet  south  of  gage;  elevation, 
t  above  the  datum  of  the  gage. 

mation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
States  Geological  Survey  (Ann = Annual  Report:  WS= Water-Supply  Paper): 

ion:  WS  37,  pp  278-279;  50,  p  348;  99,  p  307;  132,  p  94. 
;e:  WS  37,  p  279;  50.  p  348;  99,  p  398;  132,  p  95. 
V.  monthly:  Ann  22,  iv,  p  348;  99,  p  399:  132,  p  98. 
Rhts:  WS  37,  p  279;  50.  p  348;  99.  p  398;  132,  p  95. 
ablea:  WS  52,  p  519;  99,  p  399;  132   p  96. 
computations:  WS  50,  p  306. 

Discharge  measurements  of  Conejos  River  near  Mogote,  Colo.,  in  1905. 


Hydrographer. 


Width. 


Feet. 


R.I.Meeker. 

do 

do 

er!9<». do 


:  Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Square 
,     feet. 

Feet  per 
second. 

Feet. 

Second- 
feel. 

i           162 

2.01 

2.20 

328 

289 

4.69 

3.65 

1,356 

151 

1.64 

2.00 

246 

61 

1.02 

1.30 

62 

a  Wading  at  gage  rod. 
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Daily  gage  height,  in  feet,  of  Conejos  River  near  Mogote,  Colo.,  for  1905. 


Day. 

Apr. 

May. 

3.4 

3.4 

3.0 

2.8 

2.7 

2.55 

2.7 

2.85 

3.0 

2.85 

2.75 

2.75 

3.0 

3.1 

3.55 

3.9 

4.15 

4.3 

4.35 

4.45 

4.45 

4.5 

4.6 

4.75 

4.75 

4.85 

4.8 

4.6 

4.05 

4.25 

4.5 

June. 

July. 

Aug. 

Sept.i 

Oct. 

1 

1.65 

1.4 

1.5 

1.55 

1.6 

1.6 

1.75 

1.85 

2.0 

2.. 

2.0 

2.0 

2.05 

2.0 

2.1 

2.05 

2.15 

2.2 

2.35 

2.2 

2.25 

2.35 

2.3 

2.2 

2.2 

2.3 

2.5 

2.7 

2.9 

3.05 

4.8 

5.1 

5.15 

5.55 

5.65 

4.4 

5.05 

5.35 

5.05 

4.9 

4.85 

4.7 

4.7 

4.6 

4.7 

4.55 

4.3 

4.2 

4.1 

395 

3.8 

3.7 

3.8 

3.7 

3.6 

3.55 

3.55 

3.5 

3.4 

3.3 

3.2 
3.0 
3.0 
3.35 
3.6 
3.65 
2.35 
2.65 
2.4 
1    2.55 
2.55 
2.45 
2.4 
2.4 
2.5 
2.5 
2.3 
2.2 
2.25 
2.4 
2.45 
2.45 
2.4 
2.2 
2.1 
2.0 
2.05 
2.2 
2.4 
2.3 
2.15 

1.7 

2.2 

2.25 

2.4 

2.1 

2.2 

2.2 

2.15 

2.05 

1.9 

2.25 

2.1 

1.9 

1.9 

1.8 

1.7 

1.7 

1.65 

1.6 

1.65 

1.6 

1.6 

1.6 

1.6 

1.8 

1.7 

1.7 

1.65 

1.75 

1.7 

1.7 

1 

1.7   j 
"   : 

1.0 

i.5  ; 

1.55 

1.55 

1.6   ! 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

1.3 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.4 

1.4 

1.4 

1.4 

1.65 



1.6 

2 

1.35 

3 

1.5 

4 

1.4 

5 

1.4 

6 

1.4 

7 

1.35 

8 

13 

9 

1.3 

10 

1.3 

11 

1.2 

12 

1.2 

13 

1.2 

14 

1.2 

1.2 

16 

1.2 

17 

1.3 

18 

1.3 

1.3 

20 

1.3 

1.3 

22 

1.3 

1.4 

24 

1.5 

1.5 

26 

1.4 

1.4 

28 

1.4 

1.4 

30    

1.4 

1.4 

Station  rating  table  for  Conejos  River  near  Mogote,  Colo.,  from  April  1  to  June  5, 1900- 


Cage 
height. 


,  Discharge. 


(•ago 
height. 


Feet. 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 


Second- feel. 


120 
155 
190 
230 
275 
320 
370 


Fed. 
2. 40 
2. 50 
2.60 
2.  70 
2.  HO 
2.90 
3. 00 
3.10 
3.20 
3.30 


'  Discharge. 

Second- ft  ft 
425 

480 
510 
;  000 

'  660 

i  725 

•  795 

1  K7U 

I 

I  950 

1.030 


<Jnge 
height. 


Feet. 
3.  10 
3.50 
3.60 
3.70 
3.  SO 
3.  90 
4.00 
4.10 
4.20 
1.30 


Discharge. 

i   _     _    

Second-feet. 
1,120 
1,210 
1.310 
1.410 
1.510 
1.610 
1,720 
1,830 
1,910 
2.060 


heigft.   I  DtaAMI*. 


Feet. 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.20 
5.40 
5.60 


Second-feei. 
j  2,180 

I  2,300 

I  2,430 

2.560 
\  2.690 

\  2. 820 

i  2,950 

!  3,230 

1  3,510 

'  3,800 


I 


The  above  table  is  applicable  only  for  open  channel  conditions.     Jt  is  based  on  one  discharge  i 
urement  made  during  1905  and  on  1901  measurements.    It  is  not  well  defined. 
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Station  rating  table  for  Conejos  River  near  Mogote,  Colo.,  from  June  6  to  October  31,  1905. 


) 


Gage 
height. 

Fret. 
1.20 
1.30 
1.40 
1.50 
1.00 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 


Discharge. 

Second-feet. 
45 
60 
80 
100 
125 
155 
185 
215 
250 
290 
330 


Gage 
height. 


Discharge. 

Second-feet. 

Feet. 

375 

3.40 

425 

3.50 

480 

3.60 

540 

3.70 

600 

3.80 

660 

3.90 

725 

4.00 

795 

4.10 

870 

4.20 

950 

4.30 

1,030 

4.40 

Discharge. 

Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

1,120 

4.50 

2,300 

1,210 

4.60 

2,430 

1,310 

4.70 

2,560 

1,410 

4.80 

2,690 

1,510 

4.90 

2,820 

1,610 

5.00 

2,950 

1,720 

5.10 

3,090 

1,830 

5.20 

3,230 

1,940 

5.30 

3,370 

2,060 

5.40 

3,510 

2,180 

The  above  table  is  applicable  only  for  open  channel  conditions, 
nrementa  made  during  1905.    It  is  not  well  defined. 


It  is  based  on  three  discharge  meas- 


Estimated  monthly  discharge  of  Conejos  River  near  Mogote,  Colo.,  for  1905. 
[Drainage  area,  282  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. 


April 

*y 

Jane 

Jnly 

August 

September.. 
October.... 


832 

2,755 

3,875 

1,360 

425 

155 

125 


Minimum. 


25 

510 

1,030 

250 

125 

52 

45 


The  period . 


Mean. 


Total  in 
acre-feet. 


297 

1,544      | 

2,226      ' 

528      | 

213      i 

87.4  | 

71.5 


17,670 

94,940 

132,500 

32,460 

13,100 

5,201 

4,396 


Run-off. 


Second-feet 

per  square 

mile. 


1.05 

5.48 

7.89 

1.87 

.755 

.310 

.254 


300,300 


Depth  in 
inches. 


1.17 

6.32 

8.80 

2.16 

.870 

.346 

.293 


PECOS  RIVER  AT  SANTA  ROSA,  X.  MEX. 

This  station  was  established  May  5,  1903,  by  H.  C.  Hurtl.  It  was  originally  located  at 
the  bridge  of  the  Chicago,  Rock  Island  and  Pacific  Railway,  but  was  moved  later  in  the  year 
to  *  point  335  feet  above  the  railway  bridge. 

The  bed  of  the  river  is  solid  rock,  overlaid  by  quicksand  to  the  depth  of  2  or  3  feet  in 
the  long  dry  season.  The  current  is  never  sluggish  and  becomes  very  swift  during  the  time 
°f  floods.  The  channel  is  straight  for  one-fourth  mile  above  and  below  the  station.  Both 
banks  are  high  and  can  not  overflow. 

Discharge  measurements  arc  made  by  means  of  a  cable.  The  initial  point  for  soundings 
*  the  left  end  of  the  cable. 

The  original  gage  was  a  staff  bolted  to  the  masonry  footing  of  the  east  tower.  During 
^ne  great  flood  of  September  29  and  30,  1904,  the  upper  portion  of  the  gage  rod  was  torn 
a*ay,but  the  lower  portion  was  left  intact.  Anew  gage  was  installed  on  the  east  side  of 
^e  second  pier  to  replace  the  one  which  was  torn  out.  This  new  portion  of  the  gage  is 
^Ited  to  the  east  face  of  the  second  pier  from  the  north  end  of  the  bridge.  The  same 
**°od  cut  away  the  earth  from  the  face  of  the  north  abutment,  leaving  the  bench  mark 
*uout  25  feet  above  the  ground  and  inaccessible,  so  in  establishing  the  new  gage  reference 
^wmade  to  the  old  gage  which  had  not  been  moved  by  the  flood.  During  1905  the  gage 
^m  read  once  each  day  by  L.  M.  Shely.  Bench  marks  were  established  as  follows:  (1)  A 
*belf  cut  in  the  east  abutment;  elevation,  29.70  feet.  (2)  A  chiseled  surface  on  the  east 
*&  of  the  first  pier  from  the  north  end  of  the  bridge,  near  the  top  ot  \Xxfc  sfefcOtAfctoaa  Vrc>m 
IKB174-W 7 
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the  downstream  end  of  the  pier,  in  the  second  tier  of  stones  from  the  bed  rock,  marked 
"B.  M.";  elevation,  6.41  feet.  (3)  The  top  of  the  downstream  end  of  retaining  wall  on  the 
east  side  of  the  river;  elevation,  14.60  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 
Description:  99,  pp  363-364;  132,  p  97. 
Discbarge:  99,  p  364;  132,  p  97. 
Gage  heights:  99,  pp  364-365;  132,  p  98. 

Discharge  measurements  of  Pecos  River  at  Santa  Rosa,  N.  Mex.,  in  1906. 


Date. 


May  2 

June  2 

June  5 

July3 

July7 

August  21 

August  23 

October  8 

October  24.... 
November  17 . 


Hydrographer. 


J.  M.  Giles 

E.  Patterson 

....do 

....do 

....do 

Giles  and  Patterson. 

E.  Patterson 

....do 

J.M.Giles 

E.  Patterson 


Width. 

Area  of 
section, 

Mean 
velocity. 

Gage 
Height. 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feet. 

96 

236 

5.61 

2.50 

93 

196 

5.28 

2.10 

93 

195 

5.88 

2.30 

78 

•   37 

1.49 

1.10 

26 

14 

1.03 

.80 

25 

12 

1.19 

.72 

24 

12 

1.16 

.71 

24 

11 

1.09 

.81 

26 

13 

1.16 

.80 

18 

10 

1.19 

.87 

Dis- 
charge. 


Second 
feet. 

1,321 

1,035 

1,145 

55 

14.5 
14.8 
13.9 
12 

12 


Daily  gage  height,  infect,  of  Pecos  River  at  Santa  Rosa,  N.  Mex.,  for  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8.. 

9. 
10. 
11.. 
12.. 
13.. 
14. 
15.. 
16. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan.  |  Feb.     Mar.  |  Apr.  I  May.    June.    July.  I  Aug.     Sept.     Oct.     Nov.     Dec, 


5 

0.5 

5 

.5 

5 

.5 

5 

.5 

« 

.5 

5 

.5 

5 

.5 

5 

.6 

.6 

.6 
.8, 
.6 
.6  I 
.6  | 
.8 

.*! 

1.0  j 
1.5  ! 

I..! 

3.0 
1.5 
1.5 
1.5 


1.5 

1.6 

2.0 

2.0 

2.5 

3.0 

3.0 

2.0 

2.0 

2.0 

2.0 

1.5 

1.5 

1.5  I 

1.4  ! 

1.4  | 

1.4  | 

1.4 

1.4  I 

1.4, 

1.4  | 

1.4  I 

1.4  j 

1.4  I 

1.4 ; 

.1.4 
1.4  I 

1.4  | 

"I 
1.4  I 

1.4 


1.0  | 
1.0, 
1.0 

i.o  I 

1.0  I 

1.0  I 

i.o  ! 

1.5  | 

1.5  i 

1.5, 

2.5 

2.5  I 

1.5  I 

1.5  I 

1.5  , 

1.5  j 

1.5, 

1.5  j 

1.5  i 

1.5  | 

1.5  | 

1.5, 

3.5 

3.0 

3.0 

2.5 

2.5 

2.5 

2.5 

3.0 


1.5 
2.5 
2.5 
2.5 
2.5 
2.5 
3.0 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
3.0 
2.5 
2.5 
2.5 
2.5 


2  5 
2.5 
2.8 
3.0 
2.5 
2.5 
2.5 
2.5 
2.5 
2.0 


2.6 

2.1 

2.0 

3.05 

2.2 

2.1 

1.9 

2.0 

3.0 

2.3 

2.0 

2.5 

2.5 

2.0 

1.7 

1.7 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.5 

1.5 

1.5 

1.5 

1.5 


1.5  • 

1.5  : 
1.5 
1.0  I 

.9  1 
.8  j 
.8  > 

.8  | 

:*i 

.7  ' 

.7  1 
.7  I 


1.2 
3.0 
2.5 
2.5 
2.0 
2.0 
1.5 
1.5 
1.5 
1.5 
1.5 
2.5 
2.0 
1.5 
1.5 
1.5 
1.0 
.9 
.8 


.9  ! 
2.5  ' 
1.5  ' 
1.5 
1.5  I 
1.0  i 
1.0 
1.0  ' 
1.0 
1.0 
1.0 


0.7 
.7 

1.5 
1.5 
1.0 
.9 
.9 
.9 


1.3 
1.0 
1.0 
1.0 
1.0 
.8 
.8 
.8 
.7 
.7 
.7 
.7 


I 


0.7 

.7 

.7 
.7 


0.8 
.8 
.8 
.8 

.8  j 
.8  I 
.9  I 
.8  I 
1.0 

i.i ! 

.9, 
.9  | 
.9 
.9  I 
.9 

•»i 

.9  , 
.9 

.9  I 
.9  I 


4.0 

2.5  j 
1.5 
1.5 
3.0  | 
1.0, 
2.0  i 

1.6  I 
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PECOS  RIVER  NEAR  FORT  SUMNER,  N.  MEX. 

This  station  was  established  June  12,  1904,  by  Earl  Patterson.  It  is  located  about  12 
ike  northwest  of  Fort  Sumner,  N.  Mex.,  and  45  miles  south  of  Santa  Rosa,  N.  Mex.,  the 
rarest  railway  station.  It  was  originally  located  1  mile  upstream  from  the  spring,  trees, 
id  houses  known  as  Arinosa,  but  was  relocated  July  5,  1905,  near  the  spring. 

Both  banks  are  high  and  will  not  overflow  except  in  extreme  high  water.  The  bed  of 
ke  river  is  clean,  shifting  sand. 

Discharge  measurements  are  made  by  wading  at  or  near  the  gage. 

The  gage  is  an  inclined  staff  bolted  to  a  ledge  of  sandstone  on  the  right  bank.  During 
*05  the  gage  was  read  twice  each  day  by  J.  C.  Pacheco.  Bench  marks  were  established  as 
dkvws:  (1)  The  head  of  a  bolt  set  in  the  rock  14  feet  upstream  from  gage;  elevation,  7.48 
©t.  (2)  A  cross  cut  in  the  sandstone  ledge  5  feet  downstream  from  gage;  elevation,  7.11 
et.    Elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
ipply  Paper  No.  132  of  the  United  States  Geological  Survey,  pp.  98101. 

Discharge  measurements  of  Pecos  River  near  Fort  Sumner,  N.  Mex.,  in  1905. 


Date. 


r* 

r« 

rust  22 

ober  9 

ember  18 . 

<«) 

C-) 

<-) 


Hydrographer. 


i 


E.  Patterson 

do 

Giles  and  Patterson. 

E.  Patterson 

do 

J.  M.  Giles 

do 

do 


Width. 


Feet. 

84 

91 
46 
75 
80 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Square 
feet. 
68 

Feet  per 

second. 

1.56 

Feet. 
1.40 

55 

1.55 

1.30 

52 

1.64 

1.40 

62 

1.48 

1.45 

59 

1.60 

1.50 

200 

1.76 

2.00 

405 

2.70 

3.00 

615 

3.36 

4.00 

Dis- 
charge. 


Second 

feet. 

107 

86 

85 

82 

95 

352 

1,093 

2,066 


a  Computed  from  slope  measurement,  using  Kutter's  formula. 
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Daily  gage  height,  in  fed,  of  Pecos  River  near  Fori  Sumner,  N.  M  ex.,  for  1905. 


Day. 


I  Jan. 


1. 

2.. 

3. 

4.. 

5.. 

6.. 

7.. 

8.. 

9. 
10. 
11. 
12. 
13. 
14.. 
15. 
16. 
17.. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


n. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

AUg. 

Sept. 

<*t.  ! 

Nov. ! 

I* 

).4 

0.3 

2.95 

1.3 

2.3 

2.3 

1.4 

1.8 

1.4 

1.4 

1.55,    1 

.3 

2.6 

1.35 

2.4 

2.2 

1.7 

1.5 

1.4 

1.4 

1.5  '    1 

.4 

.3 

2.25 

1.3 

2.45 

2.25 

1.55 

2.0 

1.4 

1.4 

1.55      1 

4 

.8 

2.0 

1.3 

2.4 

1.95 

1.45 

1.72 

1.4 

1.4 

1.65 

.8 

.85 

1.2 

2.2 

2.8 

1.4 

2.22 

3.2 

1.4 

1.55 

•4 

.8 

.75 

1.3 

2.15 

2.3 

1.3 

1.87 

1.6   . 

1.4 

1.6   ' 

.8 

.7 

1.3 

1.95 

2.25 

1.4 

1.87 

1.5 

1.4 

1.6 

.9 

1.1 

1.2 

2.05 

2.1 

1.35 

2.15 

1.6 

1.4 

1.6 

.4 

•7 

1.0 

1.2 

2.25 

2.4 

1.4 

1.85 

1.6 

1.45 

1.7 

.6 

1.25 

1.2 

2.3 

2.45 

1.4 

1.77 

1.5 

1.5 

1.7 

•* 

.6 

1.3 

1.35 

2.3 

2.6 

1.4 

1.7 

1.7 

1.5 

1.7    i 

A 

.0 

1.2 

l.G 

2.2 

2.35 

1.4 

1.9 

1.5 

1.45 

1.65 

4 

.0 

1.2 

1.7 

2.0 

2.3 

1.4 

2.3 

1.5 

1.45 

1.6 

.  4 

.6 

1.2 

1.4 

2.C5 

2.35 

1.4 

1.77 

1.45 

1.45 

1.6 

.4 

.6 

1.2 

1.4 

2. 15 

2.2 

1.4 

1.52 

1.45 

1.45 

1.55 

.6 

1.2 

1.5 

2.2 

2.1 

1.35 

1.5 

1.4 

1.4 

1.0 

.6 

1.15 

1.5 

2.35 

1.9 

1.35 

1.47 

1.35 

1.45 

1.55 

.3 

.6 

1.1 

1.45 

2.4 

1.8 

1.35 

1.42 

1.3 

1.45 

1.5 

.3 

.6 

1.0 

1.75 

2.55 

1.9 

1.35 

1.42 

1.35 

1.4 

1.5 

.3 

.5 

.9 

1.6 

3.1 

1.8 

1.35 

1.4 

1.35 

1.4 

1.55 

.3 

.6 

.8 

- 
l.  / 

2.95 

1.8 

1.4 

1.4 

1.3 

1.4 

1.6 

.3 

.7 

1.1 

1.7 

2.5 

1.9 

2.1 

1.4 

1.3 

1.4 

1.65  ! 

.3 

1.3 

1.0 

2.7 

3.3 

1.75 

2.0 

1.4 

1.35 

1.45 

2.2 

1.55 

.9 

2.95 

2.75 

1.7 

1.7 

1.45 

1.35 

1.45 

2.7    ! 

1.2 

.8 

2.95 

2.9 

1.7 

1.6 

1.45 

1.35 

1.5 

2.1 

1.05 

.8 

2.4 

2.25 

1.7 

1.6 

1.4 

1.35 

1.5 

1.75 

.9 

.9 

2.2 

2.25 

1.6 

1.6 

1.4 

1.35 

1.5 

1.6 

.9 

.95 

2.45 

2.5 

1.6 

1.5 

1.4 

1.45 

1.5 

1.7 



1.0 

2.45 

2.4 

1.6 

1.5 

1.4 

1.4 

1.5 

1.85 

.3 

1.1 

2.35 

2.4 

1.5 

1.52 

1.4 

1.5 

1.6 

2.1 

.3 



1.0 

2.3 

1.45 

1.4 

1.55 
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discharge,  in  second-feet,  of  Pecos  River  near  Fort  Sumner,  N.  Mex.,  for  1906. 


Day. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

260 

120 

360 

220 

490 

205 

205 

450 

285 

245 

210 

310 

550 

245 

128 

120 

110 

90 

90 

85 

85 

85 

85 

102 

102 

85 

85 

85 

85 

85 

85 

85 
85 
85 
85 
1,250 
170 
130 
170 
170 
130 
215 
130 
130 
,17 
117 
105 
05 
85 
85 
05 
85 
85 
05 
05 
05 
05 
97 
117 
105 
130 

90 
90 
90 
90 
90 
90 
90 
90 
05 
105 
105 
05 
05 
05 
05 
90 
05 
05 
.  90 
90 
90 
90 
05 
05 
105 
105 
105 
105 
105 
160 
130 

120 
110 
115 
135 
110 
120 
115 
110 
130 
130 
130 
120 
110 
110 
100 
105 
100 
05 
05 
100 
105 
115 
480 
825 
420 
230 
157 
210 
280 
420 

225 

260 

225 

1 

180 

105 

105 
05 
105 
105 
105 
105 
105 
105 
105 
95 
05 
05 
95 
05 
105 
420 
360 
215 
170 
170 
170 
130 
130 
130 
117 

180 

180 

225 

200 

180 

140 

210 

240 



325 

200 

210 

200 

200 

200 

210 

210 

100 

140 

05 

500 

325 

265 

265 

240 

240 

210 

600 

Daily  discharge  determined  by  indirect  method  as  applied  to  shifting  channels.    As  no  meas- 
werc  made  prior  to  July  4.  no  estimates  have  been  made  for  that  period. 

mated  monthly  discharge  of  Pecos  River  near  Fort  Sumner,  N.  Mex.,  for  1905. 


Month. 


period. 


Discharge  in 

second-feet. 

Total  in 

Maximum. 

Mini 

mum. 

Mean. 

acre-feet. 

420 

85 

138 

7,391 

550 

K 

191 

11,740 

1,250 

85 

151 

8,985 

160 

90 

98.4 

6,050 

X25 

95 

183 

10,890 

600 

95 

235 

14,450 

50,510 



PECOS  RIVER  NEAR  ItOSWELL,  X.  MEX. 

ation  was  established  April  24,  1903,  by  W.  M.  Reed.     It  is  located  at  the  highway 
miles  southeast  of  Koswell,  N.  Mox.,  and  about  200  feet  below  the  mouth  of  Hondo 

annel  is  straight  for  one-half  mile  alx>ve  and  below  the  station  and  has  a  width  at 
r  of  about  50  feet  and  at  ordinary  high  water  of  430  feet.    TV\e  cYt&xuu&S&YK^fcefeXys 
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two  iron  piers.  The  current  is  rapid  except  near  the  mouth  of  Hondo  River,  where  it  b 
comes  sluggish.  At  high  water  the  Pecos  and  the  Hondo  join  above  the  bridge.  Theg^ 
heights  on  the  Pecos  may  be  affected  by  back  water  at  periods  when  the  Pecos  is  low  and  ti 
Hondo  is  high.  Both  banks  are  high  and  free  from  timber,  but  they  overflow  at  extra 
flood  stages.    The  bed  is  sandy  and  shifting,  and  the  cross  section  changes  during  each  floot 

Discharge  measurements  are  made  from  the  highway  bridge.  The  initial  point  for  soon 
ings  is  a  zero  marked  on  the  guard  rail  at  the  west  end  and  north  side  of  the  bridge. 

The  original  gage  is  painted  on  the  right  side  of  the  right  pier  of  the  bridge.  Septtmbt 
15,  1905,  a  standard  chain  was  bolted  to  the  upstream  fencing  of  the  bridge  325  feet  fra 
the  initial  point  for  soundings;  length  of  chain,  26.45  feet.  During  1905  the  gage  wasrei 
twice  each  day  by  Miss  Dovio  Goldsmith.  Bench  marks  were  established  as  follows:  (I 
The  top  of  the  pier  upon  which  the  original  gage  is  painted;  elevation,  20.10  feet.  (2)  ft 
top  of  angle  bar  connecting  fencing  with  first  upright  east  of  pier  on  which  the  gage  is  painta 
elevation,  25.17  feet.    Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers • 
the  United  States  Geological  Survey: 

Description:  99,  p  360;  132,  p  101. 
Discharge:  99,  p  360;  132,  p  102. 
Gage  heights:  99,  p  361;  132,  p  102. 

Discharge  measurements  of  Pecos  River  near  RosweU,  JV.  Mex.t  in  1905. 


Date. 


February  28 . . 
March  28 


Hydrographer. 


K.  Patterson 

F.  S.  Dobson 

April  12 |  Giles  and  Mitchell . 

April  26 ;  K.  Patterson 

April  28 | do 

May  23 do 

Juno  14 , do 

July  10 ; do 

July  18 do 

July  24 do 

July  25 do 

July  27 ! do 

August  2 |  J.  M.  Giles 

August  9 i  K.  Patterson 

August  26 ! do 

August  28 1 do 

September  4  ...j do 

September  6  . . .  i do 

September  7 . . .  | do 

September  8 . . . ' do 

September  9 ...  I do '. 

Septeml>er  11..' do 

October  4 i do 

October  13 J do 

October  13 '  J.  M.  Giles 

October  23 i  E.  Patterson 

October  30 j do 

November  5  . . . ' do 

November  10  .  .< do 

November 24..!  J.  M.  Giles 


Width. 


Feet. 
290 
164 
176 
317 
304 
364 
362 
106 
36 
370 
371 
223 
210 
379 
112 
120 
104 
219 
204 
214 
150 
137  I 
102  ; 
101 
90  | 
101  | 
100  j 


November  25  .  J do 

December  11...   E.  Patterson  . 


Area  of 
section. 


Mean 
velocity. 


Square 
feet. 

433 

260  | 
274  ; 
729  j 
415  j 
682  | 
535 
74  J 
39  ' 
765 
1,300 
618 
377 
498 
133 
108 
96  j 
1,063  j 

541 1 

430  i 

198  ! 

187  j 
113  j 

85  ! 

92  ! 

so ; 
93 ; 

270, 

328  I 

710 ; 

G.S6  I 
308  j 


Feet  per 
second. 

2.10 

1.65 

2.21 

4.53 

3.13 

4.48 

2.92 

.85 

.81 

4.74 

5.25 

4.47 

1.90 

3.26 

.80 

.71 

.76 

5.88 

2.45 

3.10 

2.38 

2.19 

1.35 

1.04 

1.14 

1.07 

1.04 

1.23 

1.93 

3.20 

2.81 

1.28 


R.|£ 


Feet 

2.90[ 

2.00 \ 

2.55  | 
4.50  | 
3.40  j 
4.50  | 
3.70  | 
2.30  | 
1.90  | 
5.80  i 
6.80  I 
4.50  I 
3.40  ' 
3.80  | 
1.80 
1.70  I 
1.70  | 
5.90  I 
3.50  ' 


Sec 


3.60 
2.80 
2.75 
2.45 
2.25 
2.25 
2.30 
2.30 
3.00 
3.00 
4.10 
4.00 
2.60 
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Daily  gage  height,  in  feet,  of  Pecos  River  near  RosweU,  N.  M ex.,  for  1906. 


?' 

Jan. 

1.2  j 

1.2 

1.2 

1.2 

1.0 

1.0 

1.0 

1.0 

1.0 

1.6 

2.0 

2.0 

2.6 

2.0 

1.1 

1.6 

1.4 

1.0 

1.0 

1.6 

2.0 

2.4 

2.4 

2.4 

2.0 

2.0 

1.1 

1.8 

1.3 

1.2 

1.2 

Feb. 


1.2 
1.2 
1.2 
1.2 
1.3 
1.3 
2.0 
2.0 
2.2 
2.2 
2.0 
2.0 
2.4 
2.4 
2.0 
2.6 
2.8 
2.7 
2.5 
2.3 
2.6 
2.6 
2.0 
2.0 
2.6 
3.6 
3.0 
2.5 


Mar. 


Apr. 


2.5 

2.5 

2.3 

2.3 

2.9 

2.3  | 

2.5, 

4.0  j 

3.0  ! 

3.0  : 

3.9  : 

3.0 

3.0 

2.9 

2.9 

2.8 

2.6 

2.6 

2.3 

2.2 

2.0  j 

2.0  I 

2.0  I 

2.0  ! 

2.0 

2.6 

2.4 

2.0 

2.0 

2.0 

2.0 


2.3 

3.0 

2.45 

2.3 

2.3 

2.35 

2.45 

2.45 

2.4 

2.4 

2.45 

2.5 

2.5 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

5.35 

5.0 

4.0 

4.45 

3.75 

3.3 

3.3 

3.3 


May.    June. 


3.3 

3.35 

3.2 

3.2 

3.2 

3.2 

3.45 

3.35 

3.35 

3.2 

3.1 

3.5 

3.45 

3.35 

3.25 

3.25 

3.3 

3.45 

3.45 

3.5 

3.8 

4.45 

4.45 

4.45 

4.45 

4.45 

4.45 

4.0 

3.7 

3.7 

3.5 


3.5 
3.4 
3.4 
3.4 
3.4 
4.5 
5.0 
4.0 
3.5 
3.5 
4.0 
4.0 
4.4 
3.7 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.0 


July. 

2.5 
2.5 
2.5 
2.5  ' 
2.5 
2.5 
2.4  ; 
2.4 
2.3  ; 
2.3  \ 
2.3  j 
2.3  j 
2.2  j 
2.2  I 
2.2  i 
2.0  ; 
2.0  I 
2.0  ! 

6.2  ; 

3.3  [ 
3.0  ! 
3.0  [ 

10.0  ; 
6.0 
6.7 
5.6 
4.3 
3.8 
3.4 
3.4 
3.4 


Aug. 

Sept. 

3.3 

1.8 

3.0 

1.8 

4.0 

1.8 

3.3 

1.8 

3.2 

1.8 

3.2 

7.5 

3.2 

3.7 

3.0 

3.6 

3.8 

2.9 

3.4 

3.7 

3.4 

3.0 

3.3 

2.5 

3.2 

2.45 

3.2 

2.45 

3.2 

2.45 

2.8 

2.4 

2.6 

2.4 

2.5 

2.4 

2.3 

2.3 

2.3 

2.2 

2.0 

2.2 

2.0 

2.2 

2.0 

2.2 

2.0 

2.2 

1.8 

2.1 

1.8 

2.1 

1.8 

2.1 

1.8 

2.1 

1.8 

2.1 

1.8 

2.1 

1.8 



Oct. 


2.1 

2.1 

2.2 

2.4 

2.4 

2.3 

2.3 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.3 

2.3 

2.4 

2.4 

2.45 

2.45 


Nov. 


2.5 

2.5 

2.6 

3.0 

3.0 

3.0 

3.0 

3.0 

3.3 

3.0 

3.0 

3.0 

3.0 

2.8 

2.8 

2.8 

2.8 

2.8 

2.6 

2.6 

2.6 

2.6 

2.6 

4.75 

3.85 

3.5 

3.3 

3.0 

2.8 

3.5 


Dec. 


3.5 
3.2 
3.2 
3.0 
2.8 
2.6 
2.6 
2.6 
2.6 
2.6 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.4 
2.4 


PKC'OS  RIVEK   NEAR  DAYTON,   N.   MEX. 

station  was  established  March  24, 1905.  It  was  located  about  3  miles  east  of  Dayton, 
:.,  100  feet  below  the  mouth  of  Penasco  River  and  about  6  miles  above  McMillan  dam 
ewood,  N.  Mex.  The  gage  was  washed  out  September  6,  1905,  and  the  station  was 
ed  September  7, 1905,  about  one-half  mile  upstream. 

channel  is  straight  for  200  feet  above  and  500  feet  below  the  station.  The  right  bank 
and  the  cable  will  be  accessible  until  the  river  rises  above  10  feet  on  the  gage.  The 
lk  is  about  the  same  height.  The  bed  is  clean  shifting  sand  and  the  current  good, 
harge  measurements  were  made  by  means  of  a  cable  at  the  original  location  until  the 
ge  was  established,  when  the  cable  was  reerected  about  100  yards  below  the  new  gage, 
present  gage  is  a  staff  fastened  to  posts  driven  into  the  right  bank.  During  1905  the 
as  read  once  each  day  by  Kugene  Lattion.  The  l)ench  mark  is  a  nail  in  the  upstream 
the  post  under  the  cable  on  the  right  bank;  elevation,  13.90  feet  above  the  datum  of 
5e.. 
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Discharge  measurements  of  Pecos  River  near  Dayton,  N.  Mex.,  in  1905. 


Date. 


Ilydrographer. 


April  18 '  J.M.  Giles. 


May  8.. 
May  15. 
May  28. 
June  13. 
July  1.. 
July  1.. 


E.  Patterson. 
J.M.  Giles.... 
E.  Patterson. 

do 

J.M.Giles.... 
do 


July  11 E.  Patterson. 

July  15 do 

July  23 1 do 

July  23 1 do... 

July  23 ' do 

September  1  o do 

September  6  a  .  I  J .  M.  Giles 

September  9 . . . ' do 

September  9 . . . ' do 

September  12..  i do 

September  12..' do 


September  15..    E.  Patterson. 

October 4 J.M.Giles.... 

October  4 do 

October  15 '  E.Patterson. 

October  21 do 

November  7 . . . ! do 

November  23.. . '  J.  M.  Giles. . . . 

November  23...; do 

November  26 ' do 

November  28  *>  ' do 

November  28  f>.  i do 

December  8 j  E.  Patterson . 

December  28 . .  j do 


Width. 

Feet. 
145 
188 
149 
192 
193 
109 
109 
72 
71 
196 
196 
198 
140 
94 
171 
170 
96 
96 
96 
109 
109 
112 
HI 


I 


Area  of 
section. 


Square 
feet 

327 

516 

409 

510 

644 

145 

145 

96 

84 

744 

789 

823 

170 

126 

552 

491 

161 

163 

108 

142 

143 

142 

139 

204 

241 

238 

759 

380 

378 

280 

202 


Mean 
velocity. 


Feet  per 
second. 

1.71 

3.04 

2.80 

3.83 

3.60 

1.33 

1.29 

1.05 

1.07 

3.25 

3.32 

3.64 

.80 

1.55 

1.82 

1.84 

2.61 

2.80 

2.14 

1.62 

1.68 

1.60 

1.46 

1.71 

1.76 

1.79 

2.20 

1.55 

1.62 

2.08 

1.63 


Gaee 
leipht. 


hei| 


Dis- 
charp. 


Feet. 
2.52 
4.60 
4.18 
5.20 
5.30 
2.60 
2.60 
1.95 
1.90 
5.60 
5.80 
6.00 
1.50 
1.72 
3.40 
3.15 
1.95 
2.05 
1.50 
1.65 
1.67 
1.70 
1.67 
2.26 
2.40 
2.40 
4.30 
3.00 
3.05 
2.60 
2.30 


ftd. 

1.572 
1.145 

i<m 

2,319 
193 
IS 
101 
91 
2,422 
2,623 
3,«M 
137 
196 
1.006 
903 
419 
456 
2» 
230 
240 
22$ 
2W 
339 
42T» 
427 
1,66* 
5SS 
612 
5S3 
329 


i>  Backwater  from  McMillan  reservoir. 


<*  Measurement  by  wading. 
Note.— Measurements  April  18  to  September  1  made  below  the  mouth  of  the  Penasco;  after  Septem- 
ber 1  made  above  mouth  of  Penasco. 
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Daily  gage  height,  in  feet,  of  Pecos  River  near  Dayton,  N.  M ex.,  for  1905. 


y. 

Mar. 

Apr. 

May. 

June. 

July. 

2.5 
2.5 
2.4 
2.3 
2.3 
2.2 
2.1 
2.1 
2.2 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 
1.8 
1.8 
3.8 
3.0 
2.8 
10.9 

5.9 
5.5 
4.9 
4.2 
3.7 

Aug. 

3.4 
3.8 
3.9 
4.0 
3.6 
3.6 
3.4 
5.0 
4.8 
4.5 
3.8 
3.5 
3.3 
3.4 
4.0 
3.9 
3.0 
2.8 
2.9 
2.5 
2.3 
2.0 
2.2 
1.8 
1.7 
1.7 
1.6 
1.6 
1.5 
1.2 
1.2 

Sept. 

"s 

1.7 
2.2 
2.5 
2.3 
1.7 
.       4.5 
3.4 
3.3 
2.8 
2.5 
2.0 
2.2 
2.0 
1.5 
1.7 
1.8 
1.5 
1.3 
3.0 
2.0 
1.5 
1.4 
1.5 
1.5 
1.5 
1.5 
1.4 
1.5 
1.5 

Oct. 

Nov. 

Dec. 

1.85 
1.85 
2.5 
2.1 
2.65 
2.3 
2.3 
2.25 
2.25 
2.15 
2.15 
2.1 
3.0 
3.3 
3.0 
3.5 
3.55 
3.3 
3.5 
3.3 
1      3.25 
3.3 
4.1 
5.6 
6.45 
5.7 
5.85 
5.2 
4.95 
4.7 



5.1 

4.95 

4.9 

4.9 

5.1 

5.2 

5.2 

5.0 

5.4 

4.9 

4.7 

4.3 

4.3 

4.4 

4.2 

4.0 

4.2 

4.2 

4.0 

4.2 

6.5 

4.9 

5.2 

4.5 

6.2 

5.4 

5.0 

5.0 

5.7 

4.7 

4.7 

4.6 
4.5 
4.3 
4.5 
4.2 
4.3 
5.6 
4.5 
4.4 
4.4 
4.6 
6.0 
5.4 
4.6 
4.7 
4.5 
4.6 
4.3 
4.2 
4.0 
3.7 
3.7 
3.6 
3.4 
3.9 
3.2 
3.1 
3.0 
3.0 
2.6 

1.4 
1.5 
1.6 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.7 
1.8 
1.5 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.6 
1.6 
1.6 
1.6 

1.6 
1.9 
1.5 
2.0 
2.2 
2.2 
2.2 
2.3 
2.4 
3.0 
2.9 
2.9 
2.7 
2.6 
2.5 
2.5 
2.6 
2.9 
2.3 
2.3 
2.3 
2.5 
2.4 
4.5 
5.4 
4.2 
3.6 
3.2 
2.9 
3.4 

3.5 

3.5 

3.5 

3.4 

3.4 

3.0 

2.9 

2.9 

2.7 

2.7 

2.7 

2.7 

2.7 

3.1 

3.0 

3.0 

2.9 

2.9 

2.9 

2.7 

2.7 

2.7 

2.7 

2.5 

2.3 

2.25 

1.85 

1.85 

2.0 

2.0 

l.«i 

2.8 

3.2 

2.55 

2.5 

2.5 

2.6 

2.4 

3.0 

Note.— Water  above  gage  July  24-26. 


102 


STREAM    MEASUREMENTS    IN   1905,   PART    X. 


PECOS   RIVER  AT  CARLSBAD,  N.   MEX. 


This  station  was  established  May  20, 1903,  by  V.  L.  Sullivan.  It  is  located  at  the  Green 
Street  Bridge,  Carlsbad,  N.  Mex.,  and  is  about  500  feet  below  the  station  of  the  Pecos  Valley 
and  Northeastern  Railway  and  2,000  feet  below  the  Hagerman  power  dam. 

Both  banks  arc  high  and  not  subject  to  overflow.  The  bed  of  the  river  is  solid  rock,  much 
corrugated,  which  makes  low-water  measurements  subject  to  considerable  inaccuracy.  The 
The  channel  is  straight  for  some  distance  above  and  below  the  station.  The  current  is  swift 
at  the  station,  but  sluggish,  both  above  and  below. 

Discharge  measurements  are  made  by  wading  when  the  stage  of  the  river  will  permit,  and 
from  the  lower  side  of  the  bridge  during  floods.  The  initial  point  for  soundings  is  on  the 
south  side  of  the  bridge  at  the  west  abutment. 

The  bridge  and  original  gage  wore  carried  away  by  the  flood  of  October,  1904.  The  new 
gage  is  in  three  sections:  The  first  is  a  vertical  section,  reading  from  0  to  6  feet,  spiked  to  the 
abutment  on  the  right  bank.  The  second  section,  reading  from  6  to  10  feet,  is  spiked  to  a 
post  on  the  right  bank.  The  third  section,  reading  from  9  to  19  feet,  is  nailed  to  a  pile  in  the 
railroad  trestle  over  a  ravine  about  100  feet  south  of  Green  street  and  100  feet  from  the  river 
bank.  The  datum  is  the  same  as  that  of  the  original  gage.  During  1905  the  gage  was  read 
twice  a  day  by  V.  L.  Sullivan,  a  civil  engineer  in  the  employ  of  the  Pecos  Valley  Irrigation 
Company.  The  bench  mark  is  the  northeast  corner  of  the  stone  threshold  at  the  door  of  the 
men's  waiting  room  of  the  Pecos  Valley  and  Northeastern  Railway  depot;  elevation,  25.63 
feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey  : 

Description:  99,  pp  358-359;  132,  p  103. 

Discharge:  99,  p  359;  132,  p  103. 

Gage  heights:  99,  pp  359-360;  132,  p  104. 

Discharge  measurements  of  Pecos  River  at  Carlsbad,  N.  Mex.,  in  1905. 


Date. 


Ilydrographer. 


February  2 1 . . . '  F.  S.  Dobson 

March  13 |  V.  L.  Sullivan 

May  8 i  Murphy  and  Giles. 

May  9 do 

May  13 '  J.  M.  Giles 

July  5 ' do 

July  10 do 

July  25" '  V.  L.  Sullivan 

July  26  a ' do 

July  27  a do 

July  28 do 

August  5 J.  M.  Giles 

August  7 do 

October  10 do 

October  11 ' do 

November  27.  .'< do 


Width. 


Feet. 
190 
190 
212 
202 
165 
103 
120  ! 
310  I 
290  | 
260 
245 
189 

182  ! 

I 


Area  of 
section. 

Mean 
velocity. 

Oaee 
height. 

1      Dis- 
1  charge. 

Square 
feet. 

Feet  per 
second. 

Feet. 

,  Second- 
feet. 

671 

2.10 

2.39 

1           1,413 

1,236 

2.42 

4.05 

3,001 

765 

3.84 

4.10 

2,941 

608 

4.51 

3.95 

2,740 

169 

1.98 

1.25 

334 

113 

2.30 

1.13 

261 

185 

3.66 

1.76 

678 

4,110 

13.36 

15.85 

54,930 

3, 151 

12.29 

12.60 

38,730 

2,266 

10.76 

9.85 

24,380 

1,403 

8.05 

7.00 

11,300 

870 

2.39 

3.43 

2,082 

708 

2.04 

2.70 

1,441 

86 

2.36 

1.07 

203 

87 

2.36 

1.07 

207 

407 

4.72 

3.05 

1,923 

a  Made  by  floats. 
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Daily  gage  height,  in  feet,  of  Pecos  River  at  Carlsbad,  N.  M  ex.,  for  1905. 


Day. 


Jan. 


1.. 
2.. 
3.. 
4.. 
5.. 
6.. 
7.. 
8.. 
9. 
10. 
11. 
12. 
13.. 
14.. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


24... 
25... 
26... 
27... 
28... 
29... 
30... 
31... 


1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 
1.23 

i.: 

1.! 

i.: 
l.: 

1.24 

1.24 

1.24 

1.24 

1.3 

1.6 

1.9 

1.9 

1.9 

1.89 


Feb. 


1.24 

1.24 

1.24 

1.24 

1.89 
1.88 
1.88 
1.88 
1.88 
1.88 
1.88 
1.87 
1.87 
1.87 
1.87 
1.87 
1.87 
1.85 
1.85 
1.85 
1.85 
1.84 
1.84 
1.83 
1.83 
1.83 
1.83 
2.39 
2.38 
2.36 
2.35 
2.6 


Mar. 


2.81 

2.8 

2.79 

2.4 

1.4 

2.12 

2.5 

2.8 

3.13 

3.18 

3.2 

4.19 

4.06 

3.96 

3.78 

3.55 

3.29 

2.93 

2.65 

2.35 

1.2 

1.18 

1.19 

1.22 

1.23 

1.25 

1.28 

1.3 

1.28 

1.28 

1.28 


Apr.     May. 


1.3 

1.29 

1.27 

1.26 

1.28 

1.3. 

1.28 

1.29 

1.29 

1.3 

1.3 

1.31 

1.32 

1.32 

1.32 

1.62 

1.64 

1.9 

1.91 

1.96 

2.0 

2.1 

2.05 

2.5 

4.3 

4.38 

4.28 

4.15 

4.1 

4.02 


,... 


3.87 

3.77 

1.65 

1.4 

1.4 

1.67 

4.35 

4.2 

3.95 

1.55 

1.65 

2.35 

1.35 

1.29 

1.26 

1.26 

1.27 

1.28 

1.29 

2.05 

3.6 

3.52 

3.6 

2.4 

3.8 

4.2 

3.91 

3.77 

3.6 

3.6 

3.6 


June,  j  July. 


1.85 

1.4 

1.1 

1.12 

1.7 

2.9 

4.05 

4.2 

4.05 

3.78 

3.47 

1.69 

2.68 

3.57 

3.82 

3.7 

3.41 

3.12 

2.75 

2.35 

2.1 

1.23 

1.23 

1.23 

1.22 

1.22 

1.21 

1.2 

1.2 

1.2 


1.2 
1.18 
1.18 
1.18 
1.19 
1.19 
1.18 
1.18 
1.91 
1.77 
1.68 
1.55 
1.36 
1.2 
1.17 
1.15 
1.14 
1.1 
1.0 
.99 
1.48 
1.54 
2.77 
8.67 
14.39 
12.42 
10.0 
7.0 
5.35 
4.5 
4. 15 


Aug. 

Sept. 

Oct. 

3.9 

1.19 

1.28 

4.15 

1.2 

1.58 

4.77 

1.55 

1.61 

3.57 

1.24 

1.58 

3.45 

1.48 

1.55 

3.25 

1.49 

1.15 

2.9 

1.84 

1.11 

2.57 

3.0 

1.08 

2.4 

3.0 

1.08  | 

2.15 

2.58 

1.08 

2.51 

2.09 

1.08 

2.62 

1.9 

1.09 

2.72 

1.62 

1.1 

2.27 

1.55 

1.11 

2.13 

1.04 

1.12 

2.07 

1.03 

1.12 

2.12 

1.01 

1.13 

1.9 

.99 

1.13 

1.7 

.99 

1.13 

1.65 

1.0 

1.14 

1.52 

1.0 

1.14 

1.47 

1.04 

1.14 

1.45 

1.06 

1.14 

1.43 

1.06 

1.15 

1.37 

1.08 

1.15 

1.31 

1.1 

1.15 

1.25 

1.18 

1.16 

1.28 

1.22 

1.16 

1.25 

1.12 

1.17 

1.22 

1.12 

1.17 

1.2 



1.17 

1.42  I 
1.44 
1.44  ; 
1.48  | 

1.44  ; 

1.44  j 

1.27 

1.2 

1.45 

1.47 

1.77 

1.98 

1.98 

1.96 

1.75 

1.75 

1.75 

1.75 

1.74 

1.73 

1.72 

1.71 

1.7 

1.69 

1.69 

2.61 

3.11 

2.95 

2.67 

2.45 


Dec. 

2.19 

2.21 

2.26 

2.31 

2.16 

2.09 

2.02 

1.92 

1.86 

1.84 

1.82 

1.81 

1.87 

1.89 

1.88 

1.88 

1.86 

1.82 

1.8 

1.75 

1.68 

1.62 

1.6 

1.64 

1.68 

1.61 

1.6 

1.58 

1.56 

1.55 

1.54 


i 
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Station  rating  table  a  for  Pecos  River  at  Carlsbad,  N.  M ex.,  from  May  29, 1903,  to  December 

31, 1905. 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

.30 

22 

.40 

35 

.50 

50 

.60 

70 

.70 

95 

.80 

125 

.90 

165 

1.00 

210 

1.10 

255 

1.20 

305 

1.30 

360 

1.40 

420 

1.50 

490 

1.60 

560 

1.70 

635 

1.80 

710 

1.90 

790 

height. 


Discharge. 


Feet. 

Second-feet 

2.00 

870 

2.10 

950 

2.20 

1,030 

2.30 

1,110 

2.40 

1,190 

2.50 

1,275 

2.60 

1,360 

2.70 

1,445 

2.80 

1,530 

2.90 

1,615 

3.00 

1,700 

3.10 

1,790 

3.20 

1,890 

3.30 

1,990 

3.40 

2,100 

3.50 

2,220 

3.60 

2,340 

he$ft.     D'*h"«e-      h2$L   !Di«""* 


Feet. 
3.70 
3.80 
3.90 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 
6.40 
6.60 


Second-feet. 
2,470 
2,610 
2,750 
2,900 
3,220 
3,570 
3,940 
4,350 
4,800 
5,290 
5,820 
6,380 
6,970 
7,600 
8,290 
9,020 
9,760 


Feet. 
6.80 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8.20 
8.40 
8.60 
8.80 
9.00 
9.20 
9.40 
9.60 
9.80 

10.00 


Second-feet. 

10,520 

11,300 

12,080 

12,870 

13,670 

14,500 

15,400 

16,360 

17,320 

18,280 

19,240 

20,200 

21,160 

22.120 

23,080 

24,040 

25,000 


«  The  above  table  is  not  strictly  applicable  June  13  to  22, 1903,  owing  to  a  considerable  change  in  th« 
high-water  section  during  the  flood  of  October,  1904. 

The  above  table  is  based  on  two  discharge  measurements  made  during  1903,  three  made  during  19&4, 
and  16  made  during  1905.  It  is  (airly  well  defined  between  gage  heights  1  foot  and  16  feet.  Below  1  foot 
it  is  subject  to  error  as  high  as  20  per  cent. 

Estimated  monthly  discharge  of  Pecos  River  at  Carlsbad,  N.  Mex.,  for  1903. 


Month. 


June* 

July 

August 

September. 

October 

November. 
Decern  ber.. 


The  period . 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet 

15,640 

119 

1,959 

116,800 

390 

no 

164 

10,080 

110 

82 

92.7 

5,700 

85 

82 

82.8 

4.927 

82 

80 

81.5 

5,011 

82 

80 

81.7 

4.862 

82 

80 

80.3 

4,938 

152,100 

a  See  rating  table  footnote. 
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Estimated  monthly  discharge  of  Pecos  River  at  Carlsbad,  N.  M ex.,  for  1904. 
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Month. 


January 

February 

March 

April 

May 

June 

♦  July 

August 

September 

Octoher  1-2;  11-31. 

November 

December  1-24 


The  period. 


Discharge  in  second-feet. 
Maximum.   Minimum.      Mean. 


161 
141 
137 
90 
110 
122 
107 
420 
224 
30,200 
1,530 
766 


80 

90 

22 

88 

0 

75 

95 

104 

107 

1,190 

255 

295 


99.4 
94.0 
85.0 
88.1 
84.3 
91.4 
96.5 

132 

152 
4,209 

695 

521 


Total  in 
acre-feet. 


6,112 
5,407 
5,226 
5,242 
5,183 

5,934 
8,116 
9.045 
194,800 
41,360 
24,800 


316,700 


Estimated  monthly  discharge  of  Pecos  River  at  Carhbad,  N.  M ex.,  for  1905. 


Month. 


Jax&txary 

Fet>riiary.. 

Maj-Cih 

Ap»-il 

May 

J  unci 

July 

A««lMt 

8eI>  timber. 
October. . . . 
November. 
**°cember.. 


Discharge  In  second-feet. 


Maximum.   Minimum.      Mean 


790 
1,360 
3,204 
3,534 
3,480 
3,220 
47,600 
4,287 
1,700 

568 
1,800 
1,118 


The  year. . 


47,600 


322 

392 

734 

838 

295 

1,266 

338 

1,079 

338 

1,574 

255 

1,256 

206 

5,236 

305 

1,164 

206 

486 

246 

308 

305 

739 

518 

742 

Total  in 
acre-feet. 


206  ; 


1,257 


24,100 
46,540 
77,840 
64,210 
96,780 
74,740 
321,900 
71,570 
28,920 
18,940 
43,970 
45,620 

915, 100 


PECOS  RIVER  AND  MARGUERETTA  FLUME  NKAIt  PECOS,  TEX. 

This  station  was  established  January  1, 1898,  by  Thomas  U.  Taylor,  and  is  located  about 

6  ^^ailes  above  Pecos,  Tex.,  at  the  flume  of  the  Barstow  Irrigation  Company  (old  Margue- 

^^t*  Canal  Company).     The  canal  diverts  the  water  from  Pecos  River  3  miles  above  the 

11  ^ne  from  the  west  side  of  the  river.     The  water,  except  about  10  second-feet  taken  by 

l**^   West  Valley  ditch,  is  carried  across  to  the  east  side  by  a  timber  flume  supported  on  pile 

T^he  channel  is  straight  for  300  feet  above  and  100  feet  below  the  measuring  section.    The 

^^r  bed  is  sandy  and  shifting.     In  floods  such  as  those  of  October,  1904,  and  July,  1905, 

*^^ge  volume  of  water  passes  down  the  West  Valley,  west  of  the  canal.    This  water  spreads 

^"^i*  the  country  from  the  flume  to  Pecos  and  can  not  be  measured  with  any  accuracy. 

.     jJ^ischarge  measurements  are  made  from  a  cable  alxmt  200  yards  below  the  flume.     The 

^**^ial  point  for  soundings  is  the  post  supporting  the  cable  on  the  west  bank-     Measure- 

***^*3t8  taken  in  the  flume  at  the  east  end  show  the  amount  of  water  used  for  irrigation  on 

^*^  east  side  of  the  river.  M 
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The  gage  is  a  staff  which  is  nailed  to  one  of  the  piles  under  the  upstream  side  of  the  flume. 
The  gage  in  the  flume  is  at  the  east  end  and  has  its  zero  at  the  bottom  of  the  flume.  During 
1905  both  gages  were  read  by  Lawrence  Vauter,  gate  keeper  for  the  irrigation  company. 
Bench  marks  were  established  as  follows:  (1)  The  top  of  the  west  abutment  on  the  north 
side  of  the  flume,  marked  "U.  S.  G.  S.  B.  M.  21.70;"  elevation,  21.70  feet.  (2)  On  the 
stone  wall  on  the  south  side  of  the  canal,  under  the  window  of  the  gate  keeper's  house,  marked 
"U.  S.  G.  S.  B.  M.  20.95;"  elevation,  20.95  feet.  Elevations  refer  to  the  datum  of  the 
gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
^nited  States  Geological  Survey  (Ann  =  Annual  Report;  WS  =  Water-Supply  Paper): 

Pecos  River  near  Pecos,  Tex. 

Description:  WS  28,  p  119;  37,  p  285;  50,  p  358;  66,  p  76;  84,  pp  168-169;  99,  p  355;  132,  pp  104-105. 

Discharge:  WS  28,  p  130;  37,  p  385;  50,  p  359;  66,  p  77;  84,  p  169;  99,  p  356;  132,  p  105. 

Discharge,  monthly:  WS  84,  p  172;  99,  p  358;  132,  p  109. 

Discharge,  yearly:  Ann  20,  iv,  p  57. 

Gage  heights:  WS  28,  p  125;  37,  p  286;  50,  pp  360-361;  66,  p  77;  84,  p  170;  99,  p  356;  132,  p  108. 

Rating  tables:  WS  84,  p  171;  99,  p  357;  132,  p  108. 

Marguerctta  flume  near  Pecos,  Tex. 

Description:  WS  84,  pp  168-169;  99,  p  355;  132,  pp  104-105. 
Discharge:  WS  50,  p  360;  66,  p  77;  84,  p  169;  132,  p  105. 
Gage  heights:  WS  50,  p  361;  84,  p  171;  99,  p  357;  132,  p  107. 
Rating  table:  WS  132,  p  108. 

Discharge  measurements  of  Pecos  River  near  Pecos,  Tex.t  in  1905. 


Date. 


Hydrographer. 


Width. 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Square 
feet. 

Feet  per 
second. 

Feet 

695 

3.55 

6.10 

105 

1.81 

1.27 

103 

1.72 

1.25 

150 

2.50 

2.20 

496 

2.66 

3.25 

463 

2.82 

3.20 

205 

2.10 

1.20 

359 

2.49 

2.50 

326 

2.39 

2.20 

254 

1.81 

1.40 

263 

1.95 

1.50 

92 

1.45 

0.20 

88 

1.30 

0.10 

184 

1.87 

1.00 

413 

2.12 

2.22 

308 

2.24 

2.20 

444 

2.37 

2.80 

1,304 

4.92 

8.00 

2,024 

6.32 

12.00 

3,140 

7.91 

18.00  | 

l 

Dis- 
charge. 


May  10 

July  11 

July  11 

July  14. 

August  11 

August  12 

August  31 

September  13... 
September  14... 

October  6 

October  7 

October  16 

October  20 

November  8 

November  16. .. 
November  17... 
December  C 

(°) 

(') 

(°) 


Murphy  and  Giles. 

J.M.Giles 

do 

E.  Patterson 

J.M.Giles 

do 

E.Patterson 

do 

do 

J.  M.  Giles 

do 

E.  Patterson 

do 

do 

Orover  and  Giles . . 

J. M.  Giles 

E.Patterson 

J.M.Giles 

do 

do 


Feet 
144 
81 
81 
99 
172 
170 
96 
90 

89 ; 

138  ; 
138 

82  ' 
80  I 


Second- 
feet 
2,470 

189 

177 

376 

1,318 

1.304 


1 


12,  T~" 
24,8-^" 


o  Computed  from  slope  measurement,  using  Kutter's  formula. 
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Daily  gage  height,  in  feet,  of  Pecos  River,  near  Pecos,  Tex.,  for  1905. 
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y.        ! 

Jan. 

2.0 
2.0 
2.1 
2.1 
2.1 
2.1 

Feb. 
2.5 

1  liar. 

Apr. 

May. 

June. 

J 

uly. 
f  5 

Aug. 

Sept. 

Oct. 

Nov. 

0.2 
.2 
.2 
.4 
.9 
.9 

Dec. 

, 

i 

'       4.3 

2.1 
2.0 
.1.9 

5.0 
4.3 
3.0 
3.0 
3.0 
2.8 

5.5 
5.0 
3.9 
2.9 
2.0 
1.9 

7.6 

6.2 

5.65 

6.15 

5.85 

4.9 

1.4 

2.8 

2.5        4.3 
2.5  '      4.3 

1.5 
1.5 
1.5 
1.5 
1.5 

2.6 

1 

2.4 

2.5        4.3  '      1.9 

2.5        4.1         1.9 
2.5  '      4.1  J      1.9 

1 

2.3 

1 

2.0 

1.4 

1.9 

2.1 

2.9        4.1  !      1.6 

2.6 

3.1 

1.4 

4.5 

1.5 

1.0 

2.0 

2.1 

3.0  |      4.1 

1.6 

2.6 

4.0 

1.4 

4.0 

1.4 

1.1 

2.3 

2.1 

3.1         4.1 

1.5 

6.0 

6.0 

1.4 

3.7 

1.4  1        .9 

1.0 

2.4 

2.1 

3.2  |      4.1 

1.4 

6.1 

6.2 

1.2 

3.6 

4.5 

.3 

1.0 

2.4 

2.1 

3.2         4.6 

1.4 

6.0 

6.0 

2.5 

3.5 

3.5 

.3 

1.0 

2.4 

2.1 

3.1         4.6 

1.4 

3.0 

5.8 

2.3 

3.2 

3.2 

.2 

1.1 

2  4 

2.1 

3.1  j      5.9 

1.3 

2.6 

1      5.9 

2.2 

3.4 

2.6 

.2 

1.4 

2.1 

2.1 

3.1         6.6 

1.1 

3.6 

4.9 

1.9 

3.6 

2.2 

#2 

2.4 

2.0 

2.1 

3.1  1      6.6 

1.1 

3.2 

3.2 

1.5 

3.5 

2.1 

.2 

2.3 

2.0 

2.1 

3.1  1      6.5 

1.1 

2.5 

i      5.0 

1.4 

3.0 

2.1 

.2 

2.2 

2.0 

2.1 

3.1         6.2 

1.1 

2.0 

|      5.9        1.4 

3.0 

.2 

2.2 

2.0 

2.1 

3.1 

6.1 

1.6 

1.9 

.  6.0  ,'      1.0 

2.9 

.2 

1.8 

2.1 

2.1 

3.1 

6.0 

1.7 

1.5 

5.6 

.9 

2.9 

.2 

1.8 

2.1 

2.1 

3.0 

5.0 

1.8 

1.0 

1      4.9 

.9 

2.8 

.1 

1.8 

2.0 

2.1 

3.0 

5.1 

2.0 

1.0 

4.0          .9 

2.8 

.1 

1.8 

2.0 

2.0 

3.0 

5.1 

2.1 

2.0 

'      3.8 

.9 

2.8 



.1 

1.8 

1.9 

2.0 

3.0 

4.2 

2.1 

4.9 

2.9 

1.0 

2.6 

.2 

1.8 

1.8 

1 

2.0 

3.0 

3.9 

3.0 

5.0 

2.8 

.    4.9 

2.0 

.3 

1.7 

1.8 

1 

2.0 

3.0 

2.1 

3.1 

5.1 

1.8 

7.2 

1.6 

.3 

1.6 

1.8 

' 

2.0 

4.2 

2.1 

4.0 

4.0 

1.6 

9.4 

1.2 

.3 

1.6 

1.8 

' 

2.0 

4.5 

2.1 

5.5 

5.6 

1.5 

13.7 

1.2 

.3 

1.6 

1.8 

1 

2.0 

4.4 

2.1 

6.5 

6.0 

1.5       18.3 

1.2 

.2 

3.1 

1.8 

1 

2.0 

!      2.1 

6.6 

5.6 

1.5 

17.2 

1.2 

.2 

3.5 

1.8 

| 

2.0 

1      2.1 

6.0 

5.5 

4.5 

13.2 

1.2 

.2 

34 

1.7 

' 

2.0 

'      2.0 

5.5 

1 

10.2 

1.2 



.2 

1.7 

| 

ion  rating  tabl 

5  for  Pecos  River,  n 

ear  Pe 

cos,  Tex. 

Gage 
height. 

,  from  January  1  to  Jul 

/«,!■ 

705. 

Gage 
height. 

Discharge. 

A.  j™« 

harge. 

Discharge. 

height. 

Dis 

charge. 

feet. 
0.90 

Secon 

d-feet. 
140 

Feet. 
2.20 

Secor 

\d-feet. 
375 

Feet. 
3.50 

Second-feet. 
835 

Feet. 
4.80 

Secc 

nd-fcet. 
1,535 

1.00 

150 

2.30 

400 

3.00 

880 

4.90    | 

1,600 

1.10 

160 

2.40 

430 

3. 70                 925 

5.00 

1,665 

1.20 

170 

2.50 

460 

3.80 

975 

5.20    1 

1,795 

1.30 

185 

2.  GO 

490 

3.90 

1,025 

5.40 

1,935- 

1.40 

200 

2.70 

525 

4.00 

1,080 

5.60 

2,075 

1.50 

220 

2.80 

560 

4.10 

1,135 

5.80 

2,220 

1.60 

240 

2.90 

595 

4.20 

1,190 

6.00 

2,370 

1.70 

260 

3.00 

630 

4.30              1,245 

6.20 

2,530 

1.80 

280 

3.10 

670    | 

4.40    !          1,300 

6.40 

2,690 

1.90 

300 

3.20 

710 

4.  .50 

1,355 

6.60 

2,850 

2.00 

325 

3.30 

750 

4.60 

1,415 

2-10 

350    ! 

1 

3.40 

790    | 

4.70 

1,475 

°v&  table  is  based  on  four  discharge  measurements  made  during  1905.    It  is  no  twell  defined. 
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Station  rating  table  for  Pecos  River,  near  Pecos,  Tex.,  from  July  25  to  December  SI,  190&. 


Gage 
height. 

Feet. 
0.10 
.20 
.30 
.40 
.50 
.00 
.70 
.80 
.90 
1.00 
1.10 
1.20 


Dfa.hu*.  j  ,«$> 

Second-fect.\  Feet. 

115    J  1.30 

iar    I  l  in 


135 

155  i 

180  j 

205  : 

235  | 

205  I 

295  | 

325  | 

300  I 

395  I 

430  | 


1.40 
1.50 
1.00 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

405 

2.50 

500 

2.  GO 

535 

2.70 

570 

2.80 

010 

2.90 

050 

3.00 

090 

3.10 

730 

3.20 

775 

3.30 

820 

3.40 

805 

3.50 

910 

3.00 

Discharge.     h°^t    '  Discharge. 


Second-feet  J 
955  | 
1,000 
1,050 
1,100 
1,150 
1,200 
1,250 
1,305 
1,305 
1,430 
1,500 
1,570 


Feet. 
3.70 
3.80 
3.90 
4.00 
4.20 
4.40 
4.00 
4.80 
5.00 


1 


Second-jert.\ 

1  1.H0  I 

I  1,715  ; 

1  1,790  J 

!  1,805  I 

|  2,030  ' 

|  2,210  | 

I  2,390  , 


2,780 


Tlic  above  table  is  based  on  13  discharge  measurements  made  during  1905.    It  is  well  defined  bet** 
gage  heights  0.1  foot  and  3.2  feet.    Above  gage  height  3.2  feet  it  is  based  on  three  slope  measurement 

Estimated  monthly  discharge  of  Pecos  River,  near  Pecos,  Tex.,  for  1905. 


Month. 


January . . 
February . 

March 

April 


May 

June 

July 

August 

September".. 
October  6-31. 
November... 
Decern  ber 


Discharge  in  second-feet. 


Maximum.  |  Minimum. 


350 
,355 
!,850 
!,850 
!,470 
►,530 
i.500 
i.800 


The  period . 


325  I 
465  I 
325  | 
160 
150 
220 
140 
430 


Mean.    | 

340  | 

682  j 

1.372  I 

596 
1,091 
1,243  I 
3.548 
1,664  I 


ToUli: 
acre-fa- 


37 
M 
X 


21: 

10 


115 


615  I 


189  I 
592  I 
764  i 


o  No  estimate. 
Note.— For  discharge  of  flume  of  Barstow  Irrigation  Company  see  following  pages. 
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5  measurements  of  flume  of  Barstow  Irrigation  Company  near  Pecos,  Tex.,  in  1905. 

>  i 

Hydrographer.  .  Width. 


J.  M.  Giles 

' do 

E.  Patterson 

r  14.. 

do 

i  J.  M.  Giles 

do 

6. 

E.  Patterson 

0 

1 do 

r8.   . 

do 

r8o. . 

do 

r  16. 

J.  M.  Giles 

r  16  a. 

do 

6.... 

'  E.  Patterson 

Feet. 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 


1  Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

1  Square 
feet. 

|         33 

Feet  per 

second. 

7.83 

Feet. 
1.70 

Second- 
feet. 
257 

!          17.4 

5.86 

1.10 

102 

1          17.4 

5.91 

1.10 

103 

!          18.5 

6.21 

1.15 

115 

28.6 

7.07 

1.40 

188 

29 

7.62 

1.60 

219 

27 

7.57 

1.50 

202 

24 

7.11 

1.30 

168 

1          23 

7.01 

1.25 

158 

I          W 

7.30 

1.40 

194 

;     35 

4.25 

1.70 

148 

■          26.6 

4.97 

1.30 

.     132 

14 

2.29 

.80 

32 

13.3 

1.57 

45 

21 

«  At  lower  end  of  flume. 


ye  height,  in  feet,  of flume  of  Barstow  Irrigation  Company  near  Pecos,  Tex.,  for  1905. 


ay. 


Mar. 


Apr.   j  May. 


t 




1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1     1.1 

1.2 

1.3 

i        1.3 

1        ,.3 

1        1.3 

1         1.3 

1        1.3 

1        I., 

i     1.3 

1.3 

1         1.3 

1 

1.3 

1.0  ' 
1.0  i 
1.0  . 
1.0  j 
1.0 
1.0 
.9 
1.0 

,"! 

1.4 
1.6 

1.8 
1.8 

1.8  , 

1.9 

1.9 

1.8  ! 
...8 
1.8  I 
1.8 
1.8 
1.8  , 
1.8 

,,| 

1.8  ' 
1.8  ' 
l.s 

1.8  | 
1.8 


1.8 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
1.8 
1.8 
1.8 
1.8 
1.9 
1.8 
1.8 
1.8 
1.8 


June. 


July. 


1.8 

1.6 

1.8 

1.0 

1.6 

1.0 

1.6 

1.0 

1.8 

1.0 

1.8 

1.0 

1.9 

1.0 

1.9 

1.0 

1.9 

1.0 

1.9 

1.1 

1.9 

1.3 

1.9 

1.3 

1.6 

1.05 

1.6 

1.5 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.4 

1.8 

1.3 

1.8 

1.3 

1.7 

1.3 

1.7 

1.5 

Aug. 


Sept. 


Oct. 


Nov. 


1.7  i 
1.7  : 
1.7 

2.0  , 


1.8 
1.6  i 
2. 4  i 
2.65  ' 
2.35  ' 
1.25  i 
.6  ' 
i 


1 



:::::::: 

1.5 
1.5 
1.5 
1.5 
1.4 
1.4 

..« 

1 

1 

i 

1 



i 

i 

ZZ'X'ZZ 

; 

i 

zzzzzz 

i 

1.5 
1.4 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 


f 


Dec. 


0.8 
.8 
.8 
.8 
.8 
.8 


.6 
.6 
.6 
.6 
.6 
.6 


.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 


November  1-16  water  was  being  wasted  from  flu  mo  into  river;  hene©  g&%$ta^X&*  «X  v»wut 
ne  did  not  represent  Sow  accurately. 
b  174—06 8 
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Station  rating  table  for  flume  of  the  Barstow  Irrigation  Company  near  Pecos,  Tex.,frvm 
March  12  to  November  16, 1906. * 


Gage 
height. 


Discharge. . 


— 

-    -  ■  - 

Feet. 

Second-feet. 

0.60 

10 

0.70 

22 

0.80 

38 

0.90 

1              57 

Discharge. 

i 

height. 

Feet. 
1.40 

Discharge. 

height. 

Discharge. 

Second-feet. \ 
80    i 

Second-feet. 
179 

Feet. 

1.80 

Second-f€€t.\ 

285  1 

103    1 

1.50 

205 

|        1.90 

312  | 

128 

1.60 

231 

2.00 

340  , 

153 

1.70 

258 

1 

Gage 
height. 

Feet. 
1.00 
1.10 
1.20 
1.30 


*  Not  strictly  applicable  November  1-16,  during  which  time  water  was  being  wasted  from  flume  into 
river;  hence  gage  heights  at  upper  end  of  flume  aid  not  represent  flow  accurately. 

The  above  table  is  based  on  13  discharge  measurements  made  during  1905.    It  is  (airly  well  defined 
between  gage  heights  1.1  feet  and  1.7  feet. 

Estimated  monthly  discharge  of  flume  of  Barstow  Irrigation  Company  near  Pecos,  Tex., 

for  1905. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum 


March  12-31 . 

April 

May 

June 

July 


September  10-16. 
October  6-31 


153 
312 
312 
340 
522 
205 
231 


The  period . 


103 
57 
285 
231 
10 
179 
153 


Mean. 


I  Total  in 
i  acre-feet 


I 


132 
216  ' 
288  I 
269  | 
182 
194 
162 


5,fl7 
12,890 
17,710 
16,010 
11,190 
2,6M 
8,38 


74,0» 


PECOS  UIVKK  NEAR  MOOUIIEAD,  TEX. 

This  station  was  established  by  the  International  (Water)  Boundary  Commission  in 
April,  1900.  It  is  near  Moorhead,  immediately  above  the  high  bridge  of  the  Southern 
Pacific  Railroad. 

The  station  is  in  the  bottom  of  a  canyon  about  300  feet  deep.  The  river  is  straight  for 
a  mile  or  more  both  above  and  tielow  the  station.  Both  banks  are  of  rock,  but  the  bottom 
of  the  stream  is  mud.  The  river  here  consists  of  a  series  of  pools  connected  by  rapids.  The 
best  pool  was  chosen  for  the  station. 

Discharge  measurements  an*  made  by  means  of  a  cable,  car,  and  tagged  wire.  The  initial 
point  for  soundings  is  the  cable  support  on  the  left  bank. 

The  gage  is  a  scantling  bolted  to  one  of  the  piers  of  the  bridge.  Its  painted  face  is  read 
from  the  top  of  the  cliff  with  the  aid  of  field  glasses.  The  highest  known  flood  occurred 
April  G,  1900,  about  two  weeks  l>efore  this  gage  was  established.  The  water  marks  showed 
that  it  reached  35.75  feet  on  the  gage.  The  range  between  high  and  low  water  is  35  feet- 
The  bench  mark  is  a  cross  cut  on  solid  rock  above  a  spring  about  600  feet  above  the  bridge; 
elevation,  27.08  above  the  datum  of  the  gage. 

The  observations  during  1905  have  been  made  under  the  direction  of  the  United  Stat*5 
section  of  the  International  (Water)  Boundary  Commission.  The  hydrographer  is  E.  1> 
Winter  and  the  gage  reader  is  the  section  foreman  for  the  railroad. 


SIN PECOS   RIVER.  Ill 

mtained  in  the  following  Water-Supply  Papers 


l;  132,  p  109. 

p  352-353:  132,  pp  109-111. 

;  132,  p  114. 
34;  132,  p  112. 

River  near  Moorhead,  Tex.,  in  1906. 


Area  of 
section. 

Mean 
velocity. 

Feel  per 
second. 

Gage 
height. 

Dis- 
charge. 

Square 
feet. 

Feet. 

Second- 
feet. 

773 

0.98 

1.75 

758 

774 

.95 

1.75 

735 

!            762 

.80 

1.65 

611 

756 

.80 

1.6 

604 

|            755 

.74 

1.5 

557 

i            724 

.73 

1.5 

531 

1            726 

.73 

1.5 

532 

1            762 

.91 

1.7 

694 

1            760 

.93 

1.75 

710 

1            775 

1.02 

2.0 

787 

1            790 

1.03 

2.0 

811 

1            807 

1.07 

2.2 

861 

1            782 

1.01 

2.1 

791 

795 

1.01 

2.05 

806 

924 

1.97 

3.4 

1,817 

849 

1.39 

2.7 

1,180 

I            893 

1.72 

3.2 

1,532 

'         1,004 

2.20 

3.7 

2,212 

K24 

1.26 

2.4 

1,041 

1             770 

1.03 

2.1 

795 

Kfil 

1.18 

2.5 

1,018 

|             *>, 

.98 

2.0 

805 

S27 

.93 

1.9 

772 

790 

.90 

1.7 

709 

785 

.89 

1.6 

702 

921 

1.47 

3.0 

1,356 

K15 

1.01 

2.2 

854 

1.023 

2. 21 

3.5 

2,288 

1 ,  000 

2.  I« 

3.4 

2, 155 

9S1 

1 .  62 

3.1 

1,594 

1,010 

2. 02 

3.4 

2,040 

8K3 

1.12 

2.2 

991 

950 

1.72 

2.8 

1,633 

8X3 

1.13 

2.2 

999 

1,011 

1.61 

3.2 

1,623 

948 

1.23 

2.6 

1,166 

8T>7 

.84 

1.9 

720 

1.037 

2.24 

3.5 

2,324 

1,004 

2.07 

3.4 

2,078 

1,010 

2.00 

3.3 

2,025 

898 

1.17 

2.2 

1,050 

1.015 

1.44 

3.1 

1,450 

907 

1.04 

2.1 

942 

S67 

.85 

2.0 

734 

871 

.85 

2.0 

739 
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Discharge  measurements  of  Pecos  River  near  Moorhead,  Tex.,  in  1905 — Continued. 


Date. 


July  28. 
August  6 
August  10 
August  15 


I 


llydrographer. 


August  20 1 do. 


August  24.... 
August  30. . . 
September  6. 
September  11. 
September  14. 
September  22. . 
September  25. 
September  28. . 
October  3. 
October  7. 
October  10 
October  15. 
October  20. 
October  24. 
October  29. 


.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

do. 

November  3. .  J do. 

November  7... I do. 

November  10.. do. 

November  14..  | do. 

November  18..' do. 

November  22. 
November  25. 
December  2... 
Decembers... 
December  13.. 
December  22.. 
Dci'ember  25.. 
December  29.. 


....do 

do 

II.  P.  Collins. 

do 

.....do 

do 

do 

do 


Area  of 
section. 

Mean 
velocity. 

Gage    , 
height.  > 

char? 
Seem 

Square 

Feet  per 
tecond. 

1 
Feet,    i 

"      788 

0.83 

1.65  | 

1,104 

3.20 

4.3          3 

1,208 

3.92 

5.2 

950 

2.57 

3.35      • 

899 

1.69 

2.8    i        1 

wo 

1.51 

2.6 

894 

1.33 

2.4 

782 

.96 

1.9 

77* 

.89 

1.8 

785 

.93 

2.0 

803 

1.08 

2.2 

774 

.96 

2.0 

791 

.97 

1.9 

774 

.81 

1.7 

793 

.91 

1.9 

803 

.94 

1.9 

780 

.84 

1.75 

774 

.78 

1.6 

729 

.73 

1.5 

724 

.71 

1.5 

704 

.72 

1.4 

707 

.71 

1.4 

711 

.71 

1.4 

743 

.86 

1.7 

716 

.75 

1.6 

792 

1.12 

2.2 

7» 

1.12 

2.2 

772 

1.15 

2.0 

827 

1.53 

2.4 

831 

1.51 

2.4  ; 

805 

1.52 

2.3     ' 

788 

1.44 

783 

1.45 

2.2     1 

1 
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Daily  gage  height,  in  feet,  of  Pecos  River  near  Moorhead,  Tex.,  for  1906. 


y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 
2.6 

June. 

July.- 
2.2 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

..     1.75 

1.6 

2.05 

6.7 

3.0 

3.5 

2.4 

1.8 

1.4 

2.0 

..      1.75 

1.65 

2.1 

3.75 

2.6 

3.15 

2.2 

3.55 

2.35 

1.7 

1.4 

2.0 

..'     1.75 

1.7 

2.15 

3.0 

3.45 

3.2 

2.3 

1    3.8 

2.45 

1.7 

1.4 

2.2 

..      1.75 

1.7 

2.2 

2.5 

3.5 

3.2 

2.65 

1    3.9 

2.45 

1.8 

1.4 

2.65 

..'     1.75 

1.7 

2.25 

2.3 

3.55 

3.2 

2.35 

4.1 

2.25 

1.8 

1.35 

2.7 

..'     1.75 

1.75 

2.3 

2.2 

3.6 

3.2 

2.3 

4.15 

1.95 

1.85 

1.35 

2.6 

..      1.75 

1.75 

2.4 

2.1 

3.55 

3.2 

3.1 

4.55 

1.9 

1.9 

1.4 

2.55 

.J     1.7 

1.8 

3.45 

2.0 

3.4 

3.05 

4.1 

4.85 

1.95 

1.9 

1.4 

2.4 

..      1.7 

1.85 

2.75 

2.0 

3.35 

2.65 

4.4 

4.9 

1.9 

2.0 

1.4 

2.4 

..      1.7 

1.9 

2.6 

2.0 

3.2 

2.05 

3.55 

5.1 

1.9 

1.95 

1.4 

2.45 

..      1.65 

2.0 

2.65 

2.0 

3.15 

2.0 

2.7 

5.5 

2.0 

1.8 

1.6 

2.5 

..      1.65 

2.0 

2.6 

1.9 

3.1 

1.9 

2.35 

5.6 

1.8 

1.8 

1.7 

2.45 

..      1.65 

2.0 

2.6 

1.9 

3.1 

1.75 

2.1 

5.4 

1.9 

1.75 

1.7 

2.4 

..      1.6 

2.0 

2.6 

1.85 

3.2 

1.7 

2.0 

4.9 

2.05 

1.75 

1.8 

2.4 

..      1.55 

2.0 

5.2 

1.8 

3.2 

2.15 

2.0 

3.6 

2.65 

1.75 

1.8 

2.4 

..      1.5 

2.0 

3.25 

1.7 

3.4 

3.0 

2.0 

3.5 

2.9 

1.75 

1.8 

2.3 

..      1.5 

2.1 

3.2 

1.7 

3.3 

3.45 

2.0 

3.25 

2.75 

1.7 

1.8 

2.3 

1.5 

2.15 

3.35 

1.7 

3.15 

3.5 

2.0 

3.0 

2.4 

1.65 

1.7 

2.3 

..'     1.45 

2.2 

3.55 

1.7 

2.8 

3.5 

2.0 

2.8 

2.3 

1.65 

2.0 

2.3 

..;        1.45 

2.2 

3.7 

1.6 

2.25 

3.5 

2.0 

2.8 

2.3 

1.6 

2.1 

2.3 

..      1.45 

2.2 

3.2 

1.6 

2.35 

3.1 

2.1 

2.8 

2.2 

1.55 

2.2 

2.3 

.J     1.45 

2.1 

2.85 

1.6 

2.75 

3.4 

2.0 

2.7 

2.2 

1.5 

2.2 

2.3 

..      1.45 

2.1 

2.65 

8.95 

2.7 

3.4 

1.95 

2.6 

2.2 

1.5 

2.2 

2.3 

..'     1.5 

2.1 

2.45 

3.05 

2.8 

3.2 

1.7 

2.6 

2.2 

1.5 

2.2 

2.3 

..      1.5 

2.05 

2.25 

2.95 

2.85 

3.05 

1.7 

2.6 

2.a5 

1.5 

2.2 

2.3 

..      1.5 

2.05 

2.7 

2.7 

2.55 

2.9 

1.6 

2.5 

2.0 

1.5 

2.1 

2.3 

..:     1.5 

2.05 

2.7 

2.25 

2.4 

2.65 

1.65 

2.5 

2.0 

1.45 

2.1 

2.3 

..      1.5 

2.0 

2.5 

2.2 

2.4 

2.05 

1.(55 

2.5 

1.95 

1.45 

2.1 

2.2 



..1     1.55 

2.25 

3.2 

2.25 

6.05 

1.75 

2.45 

1.95 

1.5 

2.1 

2.2 



..      1.55 

2.05 

2.65 

2.6 

2.25 

3.1 

2.4 

1.9 

1.45 

2.0 

2.1 

J     1.45 

2.0 



2.9 

3.2 

2.4 



1.45 

-2.1 
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Daily  discharge,  in  second-feet,  of  Pecos  River  near  Moorhead,  Tex. ,  for  1905. 


Day. 


1. 

2. 

3. 

4. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 


Jan. 


700 
730 
«  760 
750  i 
745  i 
740  ! 


•  735 
670 
670 
670 
610 

a  610 
610 
605 
580 

•560 
560 
560 
540 

«  530 
520 
515 
510 

a  530 
530 
530 
530 
530 

29 !  «550 

30 |   550 

31 '   510 


Feb. 

625 
660 

a695 
695 
695 
710 

a  710 
725 
740 
755 

•  785 
790 
795 
800 

a  810 
810 
835 
850 


860 
790 

•790 
805 
790 

"805 
805 
775 


Mar.'  Apr. 


805 
845 
880 
920 
955 
I  990 
|  1,005 
|«1,855 
1,225 
I  1,090 
•1,135 

!  i»no 

1,110 
1,110 
5,220 

01,560 
1,530 
1.735 
2,005 

«2.210 
1,760 
1,445 
1,265 

ol,085 
915 
1,310 
1,310 
1.130 
•915 
755 


i  8,950 

i  2,070 

I  1,320 

"1,020 

;      935 

890 

845 

;   o805 

805 

805 

805 

O770 

770 

755 

740 

710 

«710 

715 

720 

700 

oTOO 

700 

14,570 

1,390 

ol,320 

1,170 

885 

o855 

1,480 

1,140 


May. 

1,100 

1,100 

•2,220 

j  2,290 

J  2,360 

I  2,430 

;  2,360 

'•2,150 

\  2,060 

;  1,780 

«1,680 

:  1,590 

1,590 

1,740 

1,740 

o2,040 

1,950 

1,820 

1,510 

!ol,040 

!  1.150 

I  1,580 

|  1,520 

01,630 

1,690 

1,370 

1,210 

1,210 

«1,050 

!  1,420 

I  1,740 


June. 

1,700 
I  1,690 
o],620 
!  1.620 
!  1,620 
\  1,620 
j  1.620 
|  1,500 
,01,200 
I  810 
I  780 
I  O720 
J  640 
|  620 
|  890 
|  1,740 
02.280 
'  2,280 

2,240 
;  2,210 
o2,080 

2.080 
;  2.080 
ol,930 

1,780 

1,630 
'  1.380 
01.680 
;  7,300 

1,040 


July.     Aug. 


1,050  '  2,000 


Sept. 


'01,050 

!  1,095 

j  1.250 

!  1.H5 

|  1,095 

iol,460 

\  2,460 

j  2,760 

j  1,910 

;  1,250 

:  1,070 

1   o940 

1      850 

820 

790 

760 

;   «735 

;      735 

!      740 

!      800 

!      740 

1   o725 

650 

650 

.      625 

640 

o640 

670 

1,460 

1,560 


i  2,180 
!  2,630 
'  2,810 
\  3.170 
03.260 

3.860 
•  4.270 
1  4,330 
o4,600 
|  5,330 
!  5,530 
,  5,260 

4,580 
02,810 
j  2,710 
!  2,290 
'  1,860 
'.  1,520 
>l,520 

1,520 
'  1,440 

1,370 
-1,370 
'  1,370 
!  1,280 
J  1,280 

1,280 

1,230 
ol,190 
,  1,190 


Oct.  |  Nov.    1 


1,190 
1,140 
1,230 
1,230 
1,080 
o800 
750 
780 
750 
750 
•790 
690 
710 
o760  j 
1,320 
1,570 
1,420 
1,070 
970  I 
970  ! 
870  i 
o870  ' 
870 
870  ! 
o770  ! 
770 
800 
o800 
800 
765 


700 
630 


675 ; 

675 
695  , 

•  720 
7301 
805 

•  785 
685 
685 
650  | 
650  I 

o650  | 
650  I 
625  I 
-«  1 


I 


I 
600  I 

•575  | 
550  ■ 
530  ' 
530 

•530 
530 
525 
500 
495  | 

o515  j 
490 
490 


470 
490 
•510 
510 
490 
490 

•  505 
505    < 
505| 

•  505  i 
590 
635 
635  ,o 

•  680  , 
660  , 
645  , 
630  ■ 

■  575 
*»i 
820  ' 
880  ' 

•  885  '• 


■  875  I 


825  | 
825  i 


•  Meter  measurements. 


Estimated  monthly  discharge  of  Pecos  River,  near  Moorhead \  T ex.,  for  1906. 


Month. 


January . . 
February . 

March 

April 


May 

Juno 

July 

August 

September. 
October 
November. 
December . . 


The  year . 


Discharge  in  second-feet. 

Total 

Maximum. 
700 

Minimum. 
510 

Mean. 

acre-fi 

605 

X 

8ft) 

625 

772 

4i 

5.220 

715 

1,354 

8? 

14,570 

700 

1,668 

9. 

2. 430 

1,040 

1,681 

1(X 

7,300 

020 

1,745 

1(K 

2, 7M 

625 

1,068 

&' 

5.530 

1,190 

2,617 

1« 

1,570 

690 

938 

5! 

805 

490 

616 

X 

885 

470 

670 

3! 

1,550 

830 

1,220 

7 

14,570 
*• 

470 

1,246 

90 
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GAIXINAS  RIVER  NEAR  LAS  VEGAS,  N.   MEX. 

Tiis  station  was  established  August  13,  1903,  by  E.  G.  Marsh.  It  is  located  at  Las 
jas  Hot  Springs,  6  miles  above  Las  Vegas,  N.  Mcx.  The  establishment  of  this  station 
i  primarily  for  the  purpose  of  determining  the  amount  of  water  available  for  diversion 
1  storage  in  the  San  Guyjuella  basin  about  6  miles  northwest  of  Las  Vegas, 
lie  channel  is  straight  for  50  feet  above  and  100  feet  below  the  station.  The  bed  is 
i posed  of  bowlders  with  a  loose  deposit  of  sand  and  gravel  during  low  water.  The  right 
lk  hi  a  vertical  wall  protecting  the  power  house.  The  left  bank  Is  a  vertical  wall  corn- 
ed of  bowlders  embedded  in  binding  material.  There  is  but  one  channel  at  all  stages. 
b  velocity  is  moderate  at  low  water  and  very  swift  during  high  water, 
discharge  measurements  are  made  from  a  single-span  wooden  bridge  at  the  power  house 
ring  high  water:  at  low  water  discharge  measurements  are  made  at  the  same  section  by 
ding. 

Hie  original  gage  was  bolted  to  the  masonry  wall  on  the  right  bank  which  protects  Hot 
rings  Nos.  16  and  17.  These  springs  are  located  about  300  feet  above  the  power  house 
d  bridge  from  which  discharge  measurements  are  made.  Tho  gage  was  washed  out  by 
e  flood  of  September  29, 1904,  and  was  replaced  by  a  similar  rod  October  19,  1904.  The 
ro  of  the  new  rod  is  0.71  foot  lower  than  the  zero  of  the  old  rod.  During  1905  the  gage 
is  read  twice  each  day  by  William  Prager,  except  when  rapid  fluctuations  make  more 
jquent  observations  necessary.  The  bench  mark  is  a  leaded  bolt  in  a  granite  outcropping 
i  the  right  (south)  bank  of  the  river  200  feet  above  the  gage  rod;  elevation,  19.17  feet 
x>ve  the  datum  of  tho  new  gage.  The  7-foot  mark  on  this  gage  is  identical  with  the  upper 
irface  of  the  masonry  wall  to  which  it  is  attached. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
'  the  United  States  Geological  Survey : 

escrlption:  99,  p  253;  132,  pp  116-117. 
iacharge:  99,  p  254;  132,  p  il7. 
age  heights:  99,  p  254;  132,  p  118. 

Discharge  measurements  ofGaUinas  Riivr  near  Ijis  Vegas,  N.  Mer.,  in  1905. 


Date. 


Hydrographcr. 


February  5  <*  . .  i  R.  I.  Meeker 

*pril27b ' do 

fcy27& Meeker  and  Murphy. 

lulyl" R.  I.  Meeker 

August  2  o do 


fidth. 

Area  of 
section. 

Mean 
velocity,  j 

Gage 
height. 

Dis- 
charge. 

Fret. 

Square 
feet. 

Feet  per  1 
second.  ' 

Feet. 

Second- 
feet. 

17 

20 

0.45  ' 

1.80 

9 

50 

78 

4.19 

3.10 

327 

42 

54 

3.02  i 

2.65 

163 

24 

23 

1.04 

1.90 

24 

24 

25 

1.20  ' 

2.00 

30 

*»  Made  by  wading  under  foot  bridge. 


&  Made  from  Hot  Springs  bridge. 
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Daily  gage  height,  in  feet,  ofOaUinas  River  near  Las  Vegas,  N.  Mez.,  for  1905. 


Day. 


1. 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12. 
13 
14 
15 
18 
17 
18, 
19. 
20. 
21 
22 
23. 
24 
25. 
26 
27. 
28. 
29 
30. 
31. 


an. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.  |  D«c 

1.8 

1.8 

2.2 

2.3 

3.1 

2.5 

1.9 

2.05 

1.8 

1.8 

1.6   1    2.0 

1.8 

1.8 

2.8 

2.3 

3.2 

2.45 

1.9 

2.1 

1.8 

1.8 

1.6        1.8 

1.8 

1.8 

2.6 

2.4 

3.1 

2.4 

1.9 

1.95 

1.8 

1.8 

1.6    ,     L* 

1.8 

1.8 

2.45 

2.5 

2.95 

2.45 

1.8 

1.9 

1.85 

1.8 

1.6    ,     2.0 

1.8 

1.8 

2.5 

2.5 

2.85 

2.4 

1.8 

2.13 

1.8 

1.7 

1.6    ;     2.0 

1.8 

1.8 

2.6 

2.5 

2.8 

2.3 

1.8 

2.1 

1.8 

1.6 

1.6   ,     l.S 

1.8 

1.8 

2.6 

2.5 

2.75 

2.3 

1.8 

2.3 

1.85 

1.6 

1.6    ,     1.S 

1.8 

1.8 

2.5 

2.6 

2.8 

2.65 

1.8 

2.2 

1.8 

1.6 

1.6          1.! 

1.8 

1.8 

2.5 

2.6 

2.95 

2.5 

1.8 

2.1 

1.85 

1.65 

1.6        1.1 

1.8 

1.8 

2.5 

2.6 

2.85 

2.45 

1.8 

2.1 

1.9 

1.6 

1.6    '     V 

1.8 

1.8 

2.4 

2.6 

2.8 

2.4 

1.8 

2.1 

1.8 

1.6 

1.6         1! 

1.8 

1.8 

2.3 

2.6 

2.75 

2.3 

1.8 

2.1 

1.8 

1.6 

1.6    1     2J 

1.8 

1.8 

2.3 

2.55 

2.75 

2.3 

1.8 

2.05 

1.8 

1.6 

1.6        2, 

1.8 

1.8 

2.3 

2.5 

2.7 

2.25 

1.8 

2.0 

1.8 

1.6 

1.6    ,     l.i 

1.8 

1.85 

2.4 

2.5 

2.7 

2.2 

1.8 

1.9 

1.8 

1.6 

1.6        1.' 

1.8 

1.8 

2.4 

2.5 

2.75 

2.15 

1.8 

1.9 

1.8 

1.6 

1.8    ,    1. 

1.8 

1.8 

2.4 

2.5 

2.8 

2.1 

1.8 

1.9 

1.8 

1.6 

1.75  ,     1. 

1.8 

1.8 

2.3 

2.5 

2.9 

2.1 

1.8 

1.9 

1.8 

1.6 

1.6    j     1. 

1.8 

1.85 

2.3 

2.5 

2.8 

2.1 

1.8 

1.9 

1.8 

1.6 

i.8  ;  i. 

1.8 

1.8 

2.3 

2.5 

2.8 

2.0 

1.8 

1.9 

1.8 

1.6 

1.8        1. 

1.8 

1.85 

2.2 

2.5 

2.8 

2.05 

1.8 

1.8 

1.7 

1.6 

1.8        1. 

1.8 

2.0 

2.2 

2.5 

2.8 

2.0 

2.0 

1.8 

1.7 

1.6 

2.0    ,     1. 

1.8 

2.3 

2.2 

2.9 

2.7 

2.0 

2.01 

1.8 

1.7 

1.6 

2.35  ,     1. 

1.8 

2.7 

2.2 

3.2 

2.65 

2.0 

2.0 

1.8 

1.7 

1.6 

2.05  I     1. 

1.8 

2.65 

2.2 

3.15 

2.6   . 

1.95 

1.9 

1.8 

1.8 

1.6 

2.0    '     1 

1.8 

2.7 

2.25 

3.05 

2.6 

1.9 

1.9 

1.8 

2.2 

1.6 

2.o ;  . 

1.8 

2.7 

2.35 

3.1 

2.6 

1.9 

1.8 

1.8 

1.9 

1.6 

3.05  j     1 

1.8 

2.2 

2.4 

3.2 

2.55 

1.9 

1.8 

1.8 

1.9 

1.6 

2.8    j      1 

1.8 



2.3 

3.1 

2.5 

1.9 

1.8 

1.8 

1.85 

1.6 

2.35  i      1 

1.8 

2.25 

3.0 

2.5 

1.9 

1.8 

1.8 

1.8 

1.6 

2.2          1 

,8 



2.25 

2.5 



2.3 

1.8 

1.6 

1 

f 

Station  rating  tabh  for  GaUinas  River  near  Las  Vegas,  N.  Mex.,  from  October  8,  190$, 

December  31,  1905. 


Gage 
height. 

Discharge. 

Gage 
heignt. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

1 

1  Discharge. 

\Sccond-feet. 

Gage 
heignt. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.60 

2 

2.10 

42    ! 

2. 60 

I              148 

3.10 

330 

1.70 

6 

2.20 

57  ; 

2.70 

i              178 

3.20 

380 

1.80 

12 

2.30 

i              ^ 

2.80 

i              210 

1.90 

20 

2.40 

97     , 

2.90 

i              215 

2.00 

30 

2.50 

121     ! 

3.00 

|               285 

The  above  table  is  based  on  five  discharge  measurements  made  during  1905.    It  is  well  defined. 
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Estimated  monthly  discharge  ofOallinas  River  near  Las  Vegan,  N.  Mex.,  for  190^-190.5. 
[Drainage  area,  94)  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run- 

Second-feet 

per  square 

mile. 

off. 

Month. 

Maximum. 

Minimum. 

Mean. 

32.6 
13.7 
10.2 

Depth 

in 
inches. 

1904. 
October  8-31 

210 
57 
20 

2 
4 

2 

1,551 
815 
627 

0.362 
.152 
.113 

0.323 

November 

.170 

December 

.130 

12 

1905. 
January 

12 

12.0 

738 

2,227 

5,737 

10,530 

12,670 

3,773 

1,051 

1,642 

833 

215 

1,910 

1,150 

.133 

.446 

1.04 

1.97 

2.29 

.704 

.190 

.297 

.156 

.039 

.357 

.208 

.153 

February 

178  •                 12            40. 1 

.464 

March 

210 

380 

380 

163 

75 

75 

57 

"12 

308 

30 

57  ;          93.3 

75           177 

121           2U6 

20            63.4 

12            17. 1 

12            26.7 

6             14.0 

2              3.5 

2            32. 1 

.120 

April 

2.20 

May 

2.64 

June 

.786 

July „ 

'August 

.219 
.342 

September 

.174 

October 

.045 

November 

.398 

December 

12 

18.7 
57.8 

.240 

The  year 

380 

2 

42,480 

.652 

7.78 

NoTE.-From  January  1  to  September  27,  1904,  the  discharge  was  practically  nothing,  the  water  not 
being  sufficient  for  current  meter  measurements.  Discharge  from  September  29  to  October  7,  1904, 
inclusive,  was  16,570  acre-feet.  Taken  from  (i.  B.  Monk's  report  of  floods  in  northern  New  Mexico  in 
MW.  See  also  Water-Supply  Paper  No    147,  Destructive  Floods  in  United  States  in  1904,  by  E.  C. 

Murphy. 

HONDO    KIVEK  AT   UOSWELL,   N.   MEX. 

This  station  was  established  April  25,  1903,  by  W.  M.  Heed.  It  is  located  at  the  bridge 
*t  the  intersection  of  Main  and  Vegas  streets,  Roswell,  N.  Mex. 

The  channel  is  nearly  straight  for  50  feet  above  and  450  feet  below  the  bridge  and  has  a 
width  at  ordinary  high  stages  of  40  feet.  The  current  has  a  moderate  velocity.  Both  banks 
are  low  and  overgrown  with  weeds,  but  are  not  liable  to  overflow.  The  bed  of  the  stream  is 
sandy  loam,  fairly  permanent,  and  free  from  vegetation.  There  is  but  one  channel  at  all 
stage*. 

Discharge  measurements  are  made  from  the  highway  bridge.  The  initial  point  for  sound- 
Jng8  is  a  zero  marked  on  the  east  stringer  at  the  north  end  of  the  bridge. 

In  July,  1905,  the  channel  of  the  river  was  widened  at  the  street  crossing  and  the  original 
gage  was  torn  out  by  the  workman.  August  8,  1905,  a  new  inclined  gage  was  placed  on  the 
Wt  bank  at  the  upstream  side  of  bridge.  It  consists  of  a  timl>er  spiked  to  stakes  driven  in 
the  bank,  and  the  upper  end  is  bolted  to  a  sill  of  the  bridge.  During  1905  the  gage  was  read 
by  members  of  the  Geological  Survey  office  force  at  Roswell.  Bench  marks  were  estab- 
lished as  follows:  (1)  The  top  of  eyebar  on  west  side  of  bridge*;  elevation,  7.45  feet.  (2) 
The  southeast  corner  of  the  cement  sidewalk  25  feet  northwest  of  bridge;  elevation,  7.82 
f<*t.  (3)  The  top  step  near  stone  column  at  the  entrance  to  the  office  of  the  Pecos  Valley 
lumber  Company;  elevation,  3.10  feet.     Elevations  refer  to  the  datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papas 
the  United  States  Geological  Survey: 

Description:  99.  pp  301-362;  132,  pp  118-119. 
Discharge:  99,  p  362;  132,  p  119. 
Gage  heights:  99,  p  3(52;  132.  p  119. 

Discharge  measurements  of  Hondo  River  at  RosweU,  N.  Mex.,  in  1905. 


Date. 


II  yd  rog  raphe  r. 


April  13 J.M.  Giles 

April  25 ,  K.  Patterson . . 

April  26 do 

April  25 !  W.  A.  W ilson . 

April26 E.  Patterson.. 

April  26 do 

April  26 do 

April  27 ' do 

May  13 do. 

May  17 

July  24.... 
July  24.... 

July  25 

July  26.... 
July  26.... 
July  27.... 
July  28.... 
July  31.... 
August  2.. 
August  2.. 
August  8. . 
August  15. 

August  26 1 do. 

August  28 ' do. 

September  8 . . . • do . 

September  11 do. 

October  4 ' do. 

November  10... do. 

November  29. .. do . 

Decern  ber  3 ' do . 

December  \) do. 

December  23 do . 


Width. 


Feet. 
11 


J.M.  Giles.... 
K.  Patterson. 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

J.M.Giles.... 

....do 

1\.  Patterson. 
....do 


26 

24 

26 

24 

14 

14 

30 

24! 

30. 

32 

32 

30 

27 

22 

24 

20 

21 

19 

13 

4 

8 
14 

8 


21 
20 


Area  of 
section. 

Square 
feet. 

6 

93 

102 
98 
84 
77 
88 
69 
27 
15 

131 
82 

134 

159 

156 

125 

110 
49 
65 
54 
50 
32 
10 
2 
3 
23 

1.6 
22 

103 
36 
20 
15 


I    Mean 
l  velocity. 

hei^t.  ' 

Dis- 
charge. 

1  Feet  per 
second. 

1 
Feet. 

Second- 

;          1.07 

0.10 

6 

1  71 

5.20 

345 

1          3.74 

5.60 

383 

i          4.36 

6.00 

429 

|          3.62 

4.80 

306 

3.53 

4.50 

271 

>          4.03 

4.95 

356 

3.00 

4.20 

206 

2.92 

1.75 

78 

2.51 

1.10 

38 

4.20 

5.00 

551 

3.79 

3.20 

311 

4.09 

5.00 

550 

4.27 

5.90 

682 

4.15 

5.60 

648 

3.95 

4.75 

495 

3.72 

4.00 

409 

3.41 

2.00 

166 

3.59 

2.50 

234 

3.10 

1.85 

169 

3.83 

2.10 

192 

3.61 

1.50 

116 

2.18 

-  .10 

22 

.64 

-1.10 

L' 

.93 

-  .90 

3 

1          2.94 

.75 

6S 

I           .71 

-1.00 

1- 

2.42 

.80 

52 

3.82 

3.95 

394 

3.50 

1.35 

124 

2.58 

.40 

51 

!          2.47 

.20 

1           36 

i 

:,  NEW 

MEXIC 

O. 

HONDO    RIVER   AT  HONDO    RESERVOIR    SITI 

This  station  was  established  March  9,  1903,  by  W.  A.  Wilson.  It  is  located  at  the  fir 
New  Mexico  reservoir  dam  site,  12  miles  southwest  of  Koswell,  N.  Mex. 

The  channel  is  straight  for  200  feet  above  and  below  the  station.     The  current  is  swift  i 
high  water  and  sluggish  at  low  water.     Both  banks  are  high,  without  trees,  and  liable 
overflow.     There  is  but  one  channel  at  all  stages.     The  bed  is  composed  of  shifting  sar 
and  the  cross  section  changes  during  each  flood. 

A  footbridge  has  been  constructed  75  feet  below  the  dam,  for  the  purpose  of  making  di 
charge  measurements.  The  initial  point  for  soundings  is  1  foot  south  of  the  north  end  of  tl 
west  stringer  of  the  bridge. 

The  gage  is  a  vertical  timl>er  located  10  feet  north  of  the  footbridge.  During  1905  tl 
gage  was  read  twice  each  day  by  Lee  Hall.     The  bench-mark  is  on  a  ledge  of  rock  whi< 
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45°  W.,  and  is  650  feet  distant  from  the  gage;  elevation,  19.10  feet  above  the 
f  the  gage. 

mtion  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
nited  States  Geological  Survey: 

in:  99,  p  362;  132,  pp  119-120. 
•:  99,  p  363;  132,  p  120. 
:hts:  99,  p  363;  132,  p  121. 

wye  measurement*  of  Hondo  River  at  Hondo  reservoir  site,  New  Mexico,  in  1905. 


24... 
26... 


Hydrographer. 


H.C.  Hurd... 
H.  L.  Kames. 
....do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Giles  and  Eames. 

H.  L.  Eames 

....do 

J.M.Giles 

E.  Patterson 

....do 

do 

do 

do 

do 

do 


I.... 
rlO. 
rl6..|  J.M.Giles.... 

E.  Patterson. 

4 do 

4 1  J.M.Giles.... 

4 E.  Patterson. 


r29. 
1... 
26.. 


.do. 
.do. 
.do. 


i  Width. 


Feet. 
23 
23 
24 
24 
24 
23 
24 
24 
24 
24 
24 
18 
15 
24 
30 
25 


31 
25 
23 
23 

23  j 
23| 


Area  of 
section. 


11  ! 

14  ! 


Square 
feet 

26 

48 

58 

74 

62 

37 

34 

28 

31 

32 

20 

18 
9.5 

32 
205 
170 

45 
177 
125 

33 

39 

51 

14 

13 

11 
9 
6 


106 
44 


Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

3.77 

3.25 

96 

3.84 

4.35 

184 

6.95 

5.70 

400 

7.26 

6.58 

536 

7.07 

6.00 

436 

4.45 

4.85 

166 

2.33 

3.38 

78 

2.34 

3.20 

66 

2.04 

3.10 

63 

2.39 

3.20 

77 

2.17 

2.90 

62 

1.88 

2.30 

33 

1.31 

1.77 

12 

2.20 

2.90 

71 

7.05 

9.80 

1,446 

6.83 

8.40 

1, 158 

2.32 

3.22 

105 

4.28 

9.70 

758 

5.73 

7.80 

714 

4.01 

3.60  1 

132 

4.80 

3.80  | 

188 

5.60 

5.40  j 

285 

1.91 

3.30  | 

26 

2.54 

3.40  | 

33 

1.72 

3.20 

19 

1.96 

3.12 

18 

1.09 

2.95  j 

7 

1.47 

2.97 

10.6 

1.65 

3. 10 

11.6 

5.23 

8.00  I 

556 

5.27 

5.35 

232 

5.00 

o20 

a  Estimated  through  ice  and  snow. 
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Daily  gage  height,  in  feet ,  of  Hondo  River  at  Hondo  reservoir  site,  New  Mexico,  for  1905. 


Day. 

Jan. 

0.95 
.9 
.9 
.V 
.9 
.85 
.9 
.95 
.85 
.85 
.9 
2.3 
1.9 
1.65 
1.55 
1.55 
1.5 
1.4 
1.3 
1.3 
1.7 
1.2 
1.2 

Feb. 

2.65 

2.75 

2.95 

3.05 

3.25 

4.25 

4.25 

4.4 

4.6 

Mar. 

4.6 

5.0 

5.7 

6.65 

6.6 

6.2 

6.05 

5.9 

5.55 

5.25 

5.1 

4.95 

4.9 

4.75 

4.8 

4.6 

4.6 

4.5 

4.35 

„ 

3.9 

3.7S 

3.55 

3.3 

3.2 

3.1 

a!  15 
3. 2 
3.2 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov., 

D«r. 

1 

2.9 

2.8 

2.65 

2.6 

2.4 

2.3 

2.1 

1.95 

1.8 

1.9 

2.25 

2.95 

2.95 

2.75 

2.55 

2.35 

2.4 

2.3 

2.5 

2.85 

3.05 

2.75 

3.1 

3.2 

9.1 

7.4 

7.9* 

8.8 

8.45 

8.25 

7.5 

7.95 

8.0 

7.3 

6.85 

6.35 

5.85 

5.45 

4.95 

5.0 

4.55 

4.05 

3.75 

3.6 

3.55 

3.25 

3.0 

3.05 

3.05 

3.15 

4.1 

3.55 

3.1 

2.9 

2.65 

2.55 

2.4 

2.25 

2. 15 

2.05 

1.75 

1.45 
2.05 
1.75 
1.75 
2.0 
1.8 
1.85 
1.7 
7.8 
7.95 
7.45 
10.5 
5.95 
5.25 
5.15 
5.15 
5.1 
5.1 
4.9 
4.9 
4.8 
4.7 
4.7 
4.55 
4.4 
4.35 
4. 15 
3.9 
3. 75 

4.3 
4.0 
3.9 
3.8 













*   *   * 

6.3 

*<* 
11.4 
9.2 
8.55 
7.0 
6.5 
4.15 
4.35 

6.55 

3.75 

7.9 

4.5 

3.95 

3.85 

4.1 

4.3 

6.75 

5.6 

5.85 

7.05 

4.7 

5.4 

5.05 

5.3 

4.65 

4.4 

4.15 

4.0 

3.95 

3.85 

4.2 

4.2 

3.9 

3.6 

3.2 

3.2 

3.15 
3.15 
3.15 

2.9 

2.9 

2.8 

3.15 

3.25 

3.7 

3.4 

3.45 

3.35 

3.6 

3.95 

3.5 

3.3 

3.2 

3.2 

3.15 

3.05 

3.05 

2.95 

2.9 

2.95 

2.55 

2.85 

2.9 

2.75 

3.65 

3.4 

3.6 

3.45 

3.2 



3.1 

3.2 

3.25 

3.25 

3.1 

3.1 

3.05 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

2.9 

2.9 

3.0 

2.9 

2.95 

2.95 

3.0 

3.0 

3.05 

3.05 

3.15 

3.1 

3.05 
3.1 
3.0 
3.05 

*■'' 

3.05 

3.0, 

3.0 

3.0 

3.15 

3.35 

3.3 

3.45 

3.8 

3.85 

3.8 

3.65 

3.65 

3.5 

3.45 

3.4 

3.3 

3.35 
3.35 
3.35 
3.35 
3.45 
3.3 
3.3 
3.3 
3.25 
6.7 
8.7 
6.0 

5  3 

2 

4<) 

3 

4J 

4 

4 

5 

41 

6 

3 

7 

3 

8 

3 

9 

3 

10 

3 

11 

3 

12 

3 

13 

3 

14 

3. 

15 

a 

16 

3, 

17 

3 

18 

19 

3; 

20 

I 

21 

?. 

22 

23 

24 

4 

25 

4. 

26 

4. 

27 

4 

28 

29 

30 

*• 
\ 

4 

31 

2.6 

1    . 

1 

Note.— River  dry  on  days  of  no  gage  height. 

TAYLOR-MOORE  DITCH  NEAR  IIOSWELL,  N.  M£X. 

This  station  was  established  March  23, 1905,  and  discontinued  June  8, 1905.  It  is  loca 
between  the  diversion  dam  and  reservoir  site,  12  miles  southwest  of  Roswcll.  Thedi 
takes  water  from  Hondo  River  2  miles  al>ovc  the  Hondo  River  gaging  station. 

The  channel  is  straight  for  1  ,(XX)  feet  al>ove  and  below  the  station  and  the  current  is  sw 
Discharge  measurements  are  made  by  wading  or  from  a  plank  thrown  across  the  ditch  at 
gage.  A  stair  gage  is  driven  into  the  bank  of  the  ditch.  During  1905  the  gage  was  read  di 
by  II.  L.  Eames. 

Discharge  measurements  of  Taylor-Moore  ditch  near  Roswcll,  N.  Mex.,  in  1905. 


Date. 


Hydrographer. 


,  Width. 


Fret. 


II.  L.  Eames . 


April  3.... 

April  6 ! do 

April  10 ' do 

April  14 J.M.  Giles. 


A rea  of 
section. 

Stjiiarf 
fret. 
5.  1 
4.0 
0.4 
7.0 


Mean 
velocity. 

Gage 
height. 

Dis 

ch&n 

Fret  per 
sreond. 

Feet. 

Stan 
feet 

3.02 

1.45 

2.23 

1.20 

3.29 

1.62 

3.73 

1.72 

BIO   GRANDE    BASIN.  121 

DaUy  gage  height,  in  feet,  of  Taylor-Moore  ditch  near  RosweU,  N.  M  ex.,  for  1905. 


Day 

Apr. 

May 

June. 

Day. 

Apr. 

May.  June. 

Day. 

Apr- 

May. 

'•in--. 

1. 

1.6 
1.7 

lt.„ i.„ 

1,71 
1.72 
1.73 
1,75 
1.72 
1.72 
1.75 
LTB 
1.78 
LSI 
1.44 

1.9     

1.0     r„„„, 

LO      

1.9     „..„ 

1.8     * 

181  "..„„ 
1,82   

1W| 

1-83    .™; 

1.92    

1.8     

2a.„„„ . 

1.48 
1.9 

1.5 
15 
1.4 
L5 
LI 
1.15 
1.1 
.7 
Li 

!,..„ t 

13,  „„„„.„ 

M.-..  ..„._,, 

1        .,♦,..- 

L45 
1.47 

in 

IS 

1.0 

L3§ 



LI 

LB1 

iV 

L9 
1.6 

i  14... 

25„ 

4 

1 H 

16 

26 

5 

37,,„. ..,..„ 

P 

17 

sb. ........... 

7.   tJ» 

IS „.. 

20 ... 

■.„........„. 

LB 

19 

30...... 

».„ ..„„. 

Li       1-5 
1,63  1  LOS 

31.. 

mu+ 

21 

22 

u.— ., 

i.ee 

1.91 

Note.— Dam  broke  April  25;  rebuilt  May  8.    Ditch  dry  April  25  to  May  8.    Dam  washed  out  June  0; 
ditch  dry. 

Station  rating  table  for  Taylor-Moore  ditch  near  Rogwett,  N.  M ex.,  from  March  23  to 

June  8, 1905. 


heignt. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 
1.50 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 
0.70 

Second-feet. 
0.3 

Feet. 
1.10 

Second-feet. 
6.7     j 

Second-feet. 
17.6 

Feet. 
1.90 

Second- feet. 
33 

.80 

1.7    i 

1.20 

8.9 

1.60 

21.2    1 

2.00 

37 

.90 

3.2 

1.30 

11.4 

1.70 

25        1 

1.00 

4.8    1 

1 

1.40 

14.4 

1.80 

29 

1 

The  above  table  is  based  on  four  discharge  measurements  made  during  1905.    It  is  well  defined  between 
We  heights  1.2  feet  and  1.7  feet. 

Estimated  monthly  discharge  of  Taylor-Moore  ditch  near  Roxwett,  N.  M ex.,  for  1905.  . 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean. 

acre-feet. 

March  23-31 

16 
33 
34 
33 

6 

19    1                             OIA 

April 

0            17  Q  I             i.nas 

May .                    . 

0 
21 

16.7  !             1,027 
30.0  1                 476 

June  1-8 

Now.— March  23  to  April  2  discharge  estimated.    Ditcl 
PENASCO  RIVER  NEAR  1 

idry  April  2 
>AYTON, 

>  to  May  Han 
X.  MEX 

d  after  Jut 

ie8. 

This  station  was  established  ScptemlxT  12,  1905.  It  is  located  about  2  miles  east  and  1 
mile  north  of  Dayton  and  about  1  mile  above  the  mouth  of  the  river.  Both  banks  are  high, 
but  are  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  is  slightly 
shifting.  The  current  has  a  good  velocity.  Discharge  measurements  are  made  by  wading 
near  the  gage. 

TVe  gage  is  in  two  sections:  An  inclined  scale  fastened  to  stakes  driven  into  the  left  bank 
toads  from  0  to  5.5  feet.  A  vertical  section  nailed  to  a  post  at  the  end  of  the  inclined  scale 
r«ads  from  5.5  to  7.5  feet.  During  1905  the  gage  was  read  once  each  day  by  Eugene 
Uttion.  Bench  marks  were  established  as  follows:  (1)  The  top  of  post  to  which  gage  is 
fastened;  elevation,  7.38  feet.  (2)  A  nail  in  post  at  corner  of  fence  on  right  bank  opposite 
tkfcage;  elevation,  9.82  feet.     Elevations  refer  to  the  datum  of  the  gage.  A 
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Date. 


STREAM    MEASUREMENTS   IN   1905,  PART   X. 
Discharge  measurements  of  Penaseo  River  near  Dayton,  N.  Mez.,  m  1905 
Hydrographer. 


September  12.. |  J.  M.  Giles 

September  15 . . ;  E.  Patterson  . 
October 4 '  J.  M.  Giles.... 


October  15 ,  K.  Patterson 

November  23.. '  J.  M.  Giles... 

November  23 do 

Noveml>er  23 . .  • do 

November  28 . . do 


I  Width. 


Feet. 
16 
8 
12 
13 


I 


Area  of 
section. 

Mean 
velocity. 

Square 
feet 
7.8 

Feet  per 

second. 

0.95 

4.4 

1.00 

6.8 

.68 

7.7 

.70 

62 

2.93 

34 

2.08 

21 

2.56 

22 

1.67 

Daily  gage  height,  in  feet,  of  Penaseo  River  near  Dayton,  N.  M  ex.,  for  1905. 


;       ,       ;       i       ;! 

Day.    , Sept..  Oct.  I  Nov.    Dec. ;;    Day. 


10. 
11. 


0.9 

1.0 

1.6 

.9 

1.0 

1.9 

1.0 

1.0 

1.5 

1.0 

1.3 

1.0 

1.0 

1.5 

1.6 

1.0 

1.0 

1.6 

.9 

1.0 

1.5 

1.0 

1.0 

1.5 

1.0 

1.0 

1.4 

1.0 

1.0 

1.4 

1.0 

1.0 

1.4 

12. 
13. 
14. 
15. 
16. 


18... 
•  19... 
20... 
21... 
22... 


1.0 
.8    i 
.6 
.95 

i.o  ; 

1.0 
1.0 
1.0 

i.o  ; 
1.5   ; 


Oct. 

Nov. 

Dec. 

Day. 

Sept. 

Oct- 

Nov 

D* 

L0 

1.0 

1.4 

23 

M 

in 

1.H 

Li 

1.0  !  t.O 

ii  ; 

» 

,9 

10    LI 

It 

1.0 

1.0 

am 

as...... 

L0 

1.0  '  I.J 

U 

1-0 

10 

1.5 

» 

.9 

L0     i-3 

u 

1.0 

1.0 

L* 

27 

1*0 

1.0 

u 

u 

1.0 

I.O 

14 

■ 

.9 

U 

L0 

u 

1.0 

to 

1.5 

29 

.9 

1.0 

1.7 

u 

1.0 

I.O 

L# 

30 

.9 

1.0 

L7 

LI 

1.0 

1.0 

1A 

31 

i  n 

LI 

1.0 

1.0 

1.5 

1,0 

J,0 

1,5 

Station  rating  table  for  Penaseo  River  near  Dayton,  N.  M ex.,  from  September  12,  )905, 

December  SI,  1905. 


^V     IMschar^.      ^     ;  Diseharge.      ^     Discharge.      ^    |  Discharge. 


Feet.      Second 

o.oo  : 

-feet.' 

i   ! 

Fret. 
1.00 

Second-fret. 

7     '' 

Feet. 
1.40 

Second-feet. 
57 

|     Feet. 
]         1.80 

Second-feet. 
150 

.70  ■ 

2     '! 

1.10 

15 

1.50 

1               77 

1         1.90 

180 

.80  i 

3 

1.20 

26 

1.60 

99 

i 

.90  i 

1 

5 

1.30 

40 

1.70 

123 

The  above  table  is  based  on  eight  discharge  measurements  made  during  1905.    It  is  well  define** 
between  gage  heights  0.9  foot  and  1.8  feet. 

Estimated  monthly  discharge  of  Penaseo  River  near  Dayton,  N.  M ex.,  for  1905. 


Month. 


September  12-30. 

October 

November 

December 


Discha 

rge  in 

secon 

d-leet. 

Total  in 

Maximum. 

Mini 

mum. 

Mean. 

acre-feet. 

77 

1 

9.3 

351 

7 

5 

6.8 

418 

150 

7 

28.3 

1,684 

180 

26 

75.3 

4,630 

BIO   GRANDE    BASIN. 
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DEVILS  RIVER  AT  DEVILS  RIVER,  TEX. 

This  station  was  established  in  April,  1900,  by  the  International  (Water)  Boundary  Com- 
mission.    It  is  opposite  the  Southern  Pacific  Railroad  station  at  Devils  River. 

The  river  is  about  50  miles  in  length,  has  a  perennial  flow,  and  during  flood  periods  is  sub- 
ject to  great  fluctuations.  No  good  location  for  a  gaging  station  exists  on  this  stream  where 
it  would  be  accessible  from  the  railroad  station.  At  the  site  chosen,  the  river  is  straight  for 
one-fourth  mile  both  above  and  below  the  station.  The  right  bank  is  the  talus  of  a  clifT,  the 
left  bank  is  a  bottom  heavily  timbered.  The  bed  of  the  stream  is  nearly  all  a  rock  ledge, 
but  seamed  and  faulted  so  as  to  be  rough.  The  currents  change  in  such  a  way  at  so  give 
materially  different  discharges  for  the  same  gage  height. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  The  initial 
point  for  soundings  is  the  cable  support  on  the  left  bank. 

The  gage  is  a  scantling  spiked  vertically  to  a  tree.  The  highest  water  on  record  occurred 
April  6, 1900,  about  two  weeks  before  this  gage  was  established.  It  reached  a  height  of  25.4 
feet  on  the  gage,  but  this  is  8  feet  higher  than  any  other  known  flood.  Low  water  is  2  feet 
on  the  gage.  The  bench  mark  is  a  nail  in  the  side  of  the  gate  post  near  the  railroad  station; 
elevation,  31 .26  feet  above  the  datum  of  the  gage. 

TTie  observations  during  1905  have  been  made  under  the  direction  of  the  United  States 
■ection  of  the  International  (Water)  Boundary  Commission.    The  hydrographer  is  E.  E. 
Winter,  and  the  gage  reader  is  John  Harrison. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  50,  pp  363-364;  66,  p  79;  84,  p  164;  99,  p  348;  132,  p  122. 

Discharge:  WS  28,  p  130;  50,  p  364;  66,  p  79;  84,  p  164;  99,  pp  349-350;  132,  pp  123-124. 

Discharge,  mean  daily:  WS  132,  p  125. 

Discharge,  monthly:  Ann  22,  iv,  p  356;  WS  75,  p  161;  84,  p  165;  99,  p  351;  132,  p  125. 

Gage  heights:  WS  50,  p  364;  66,  p  79;  84,  p  165;  99,  pp  350-351;  132,  p  124. 

Discharge  measurements  of  Devils  River  at  Devils  River,  Tex.,  in  1905. 


Date. 


Hydrographer. 


January  9.. 
January  17. 

January  25 ' do 

January  30 1 do 

February  8... 
February  16.. 
February  27.. 

March  13 

March  17 

March  21 

March  25 

March  30 

APril5... 

April  13 

April  18 

April  25 

April  30... 

May  4 

May  12 

Mayn 

MayK 

May  30 

Junes. , 


E.  E.  Winter. 
....do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
do. 
.do. 
.do. 


Area  of 
section. 


Square 
feet. 

347 

347 

347 

347 

348 

348 

351 

351 

444 

107 

376 

375 

433 

404 

378 

1,079 

724 

491 

41* 

468 

461 

465 

490 


Mean 

velocity. 


Gaffe 
height. 


Feet  per 
second. 

1.30 

1.29  I 

1.28  I 

1.22  I 

1.23  j 

1.24  : 

1.24  I 
1.35  I 
1.71  ' 


1.67 

1.45 

1.44 

1.58 

1.49 

1.41 

2.94 

2. 18  I 

1.62 

1.48 

1.51   ! 

1.77  I 

2.00  j 

1.90  | 


Feet. 
2.3 
2.3 
2.3 
2. 25 
2. 3 
2.3 
2.3 
2. 35 
2.6 
2  5 
2.4 
2.4 
2. 65 
2.5 
2.4 
4.9 
3.5 
2.8 
2.7 
2. 
2.7 
2.7 
2.8 


7      I 


Dis- 
charge. 

Second- 
feet. 

452 

448 

444 

424 

429 
432 
437 
475 
761 
680 
544 
540 
682 
600 
533 
3,168 
1,580 
795 
j  691 
706 
816 
928 
929 
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Discharge  measurement*  of  Devil*  River  at  Devils  River,  Tex.,  in  1905 — Continued. 


Date. 


Hydrographcr. 


.do. 
.do. 
.do. 


June  14.... 
Juno  22.... 
June  26. ... 

June  30 

July6 

July  11 do. 

July  16 do. 

July  21 do. 

July  27 do. 

July  30 ' do. 

August  7 ' do. 

August  11 J do. 

August  16 do. 

August  22 i do. 

August  25 do . 

August  30 ' do. 

September  4. do . 

September  18. .  .j do . 

September  23. . . do' 

September  26. . . do 

September  29 ' do 

October  4 ' do . 

October  12 ' do. 

October  17 ' do 

October  25 ' do 

October  30 do 

November  4 do 

November  11 do . 

November  16. . . ' do , 

November  24 
November  30 
Decembers.. 
December  10. 
December  18. 
December  26. 


E.  E.  Winter . 
....do 


II. 


.do 

.do 

F.  rolliiifl. 

.do 

.do 

.do 


Area  of 
section. 


Square 
feet. 

461 

462 

459 

518 

457 

446 

403 

411 

404 

401 

406 

407 

402 

401 

402 

403 

552 

405 

403 

403 

405 

403 

403 

402 

396 

401 

396 

:*96 

401 

396 

396 

372 

372 

365 

36.') 


Mean 
velocity. 

Feet  per 
second. 

1.78 

1.78 

1.74 

2.02  ' 

1.82 

1.65  ' 
1.50  • 

1.42  I 

1.39  i 

1.38  I 

1.40  1 

1.39  j 
1.35  j 
1.39  | 

1.43  j 
1.38  ' 
1.80  ' 
,.67] 

1.66  I 
1.63 
1.62  | 
1.54 
1.45 
1.41 
1.23 
1.27 
1.28 
1.27  I 
1.26  ! 
1.23' 
1.60  I 
1.54  I 
1.59  j 
1.62 
1.62 


Gage 
height. 


Di 
chai 


Feet. 
2.7 
2.7 
2.7 
2.9 
2.7 
2.6.5 
2.55 
2.55 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
3.0  t 
2.5* 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.45 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.45 
2.45 
2.45 
2.45 


Sfa 
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Daily  gage  height,  in  feet,  of  Devils  River  at  Devils  River,  Tex.,  for  1906. 


irk  174—06 9 


Dajr. 

Jan. 

Feb. 

Mmr. 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.35 

2.35 

2.35 

2.35 

2.35 

2.35 

2.35 

2.35 

2.35 

2.7 

2.6 

2.6 

2.6 

2.6 

2.5 

2.5 

2.5 

2.5 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

Apr. 

May. 

June. 

July. 

Auk. 

Sept. 

2.5 

2.5 

3.2 

3.1 

2.7 

2.6 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.55 

3.8 

2.75 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 



Oct. 

Nov. 

Dec. 

1 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.25 

2.25 

,3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

6.0 

3.65 

2.9 

2.8 

2.7 

2.7 

2.6 

2.6 

2.55 

2.55 

2.55 

2.5 

2.45 

2.5 

2.5 

2.5 

2.45 

2.4 

2.4 

2.4 

2.4 

2.4 

2.55 

3.1 

4.9 

4.9 

2.9 

2.7 

2.6 

4.2 

4.1 

3.5 

3.0 

2.85 

2.8 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.85 

2.75 

2.7 

2.65 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.75 

2.7 

2.8 

2.9 

2.85 

2.7 

2.7 

3.25 

2.85 

2.8 

2.85 

2.95 

2.8 

2.8 

2.7 

2.65 

2.6 

2.6 

2.G 

2.6 

2.65 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.9 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.8 

5.0 

3.25 

2.95 

2.8 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2.6 

2.6 

2.65 

2.6 

2.6 

2.55 

2.5 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

2.7 

3.1 

2.85 

2.55 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.8 

2.5 

2.45 

2.45 

2.45 

2.45 

2.45 

^.45 

2.45 

2.45 

2.5 

2.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2  ft 
2.5 

2.45 

2 

2/45 

3 

2.45 

4 

5 

2.45 
2.45 

6 

2.45 

7 

2.45 

8 

2.45 

9 

2.45 

10 

2.45 

11 

12 

2.45 
2.45 

13 

2.45 

14 

2.45 

15 

2.45 

M 

2.45 

17 

2.45 

18 

2.45 

19 

2.45 

20..i 

21 

2.45 
2.45 

22 

2.45 

23 

2.45 

24 

2.45 

25 

2.45 

26 

2.45 

27 

2.45 

8 

2.45 

9 

2.45 

39 

2.4 

H.... 

2.4 
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Daily  discharge,  in  second-feet,  of  Devils  River  at  Devils  River,  Tex.,  for  1905. 


Dav. 


,  Jan.  i  Feb. 


1 445  440 

2 '  445  !   440 

3 \  445  j   4.15 

4 450  '   435 

5 '  450  '   435 

6 |  450  '   430 

7 i  450  |   430 

8 450  i  «430 

9 !  *450  '   430 

10 !  450  j   430 

11 450  j   430 

12 '  450  430 

13 i  450  ]   430 

14 |  450  I   430 

15 450  430 

16 '  450  '  0430 

17 J  a450  430 

18 1  450  !   430 

19 450  430 

20 445  ;   435 

21 445,  435 

22 445  435 

23 445  435 

24 '  445  435 

25 o445  435 

26 445  435 

27 445  |  o435 

28 445  435 

29 \  445  

30 o425  

31 425  ' 


Mar.  Apr. 


435 
440 
440 
440 
445 
445 
470 
470 
470 
470 
475 
475 

•  475 
475 
475 
840 

«  760 
760 
760 
760 

a680 
665 
650 
635 

•  545 
545 
545 
540 
540 

•  540 
540 


6,470 


May.  |  June. 


1,750  j 
840  I 
770  ! 

•  710  i 
710  | 
655  | 
655  | 
630  | 
630  | 
630  I 

6oo; 

a  565 
600  ; 
600 
600  , 
565  , 
«535  | 
535  i 
535 
535  ! 
535  ' 
630 
1,010 
•3,170  | 
3, 170  > 
840  \ 
710 
650 
o2,370  ' 


2,260 

1,500 

1,020 

•  850 

795 

795 

690 

690 

690 

690 

690 

a  690 

690 

850 

750 

700 

a  655 

510 

525 

540 

555 

570 

585 

850 

a  815 

940 

1,060 

1,030 

910 

a  930 

1,480 


990 

930 

990 

1,110 

a  930 

930 

820 

770 

720 

720 

720 

720 

770 

•  820 

820 

820 

820 

820 

820 

820 

I  1,040 

[  0820 

I   820 

|   810 

810 

a  800 

800 

920 

3,280 

ol,400 


July,  j  Aug. 


1,090 
940  ' 

9»; 

830 
■  830  i 

825  ' 

-! 

810  | 

705 

700 

•  735 
680 
675 
620 
570 

a  606 
600 
595 
590 
585 

a  580 
580 
580 
580 
580 
580 

a  560 
560 
555 

o555 
555 


555 

560 
560 
560 
565 
565 

•  565 
565 
565 
565 

•  565 
565 
560 
555 
550 

•  540 
545 
550 
555 
555 
560 

•  560 
565 
570 

•  575 
575 
570 
565 
560 

•  560 
560  i 


Sept.  Oct.  I  Nov.  Dec. 

I "I : 


570 
'  580 
1,200 
•1,100 

750  | 


620 
630 
630 
640 
640 
650 
650 
660 
660 
670 

•  720  I 

890 
670 
670 

•  670 
660 


660 

•  655 
655 
655 

•  660 
660 


I 


770 

1,100  I 

870! 

•  650  | 
615  , 
610  | 
606  j 

595  ! 
590  I 
585  I 

•  585  | 
580  I 
575  I 
570  I 
565  I 

•  565  | 
555  j 
550  , 
820 
530 

-  505 
500 
490 

•  485 
485 
485 
485  i 
485  > 

•  510  I 
510  ' 


510  I 
510 
510  * 

•  510| 
510  ' 
510  ' 
505  ; 
505  ! 
505 
500  ! 

•  500  j 
500 
500  I 
505 
505  ! 

•  505  I 
505  . 
505 
505  I 
500  I 
500  j 
495  | 
495  | 

>490  | 
500 
520  I 
540  ! 
570  | 
600  I 

■  630  I 


I 


575 
575 
575 
53 

•  575 
580 
585 
585 
590 

•  590 
590 
580 
590 
590 
590 
590 
590 

•  500 
590 

•  590 
590 
590 
590 
590 
590 

•  595 
590 
585 
580 
515 
510 


a  Meter  measurement. 


Estimated  monthly  discharge  of  Devils  River  at  Devils  River,  Tex.,  for  1905. 


Month. 


Discharge  in  second-feet. 


i  Maximum.   Minimum. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

Noveml.er 

December 

The  year. 


450  I 

440  ' 

840  | 
i.470  ' 
!,200  | 
1,280  I 
..090  j 

575  i 
.020  j 
.100 

630 

595 


6.470  . 


Mean. 


425 


J    Total  in 
1  acre-feet. 


425 

446  ; 

430 

433 

435 

555  , 

535 

1,107  | 

510 

851  i 

720 

945  ; 

555 

677  i 

540 

561  I 

570 

736  1 

485 

594  1 

490 

515  1 

510 

582  ' 

667 


27,441 
24,040 
34,126 
65.861 
52.354 
56,251 
41,653 
34.483 
43,825 
36,545 
30,635 
35,763 


482  977 
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SAN  FELIPE  CREEK  AT  DEL  RIO.  TEX. 

San  Felipe  Creek  rises  in  four  large  springs  northeast  of  Del  Rio,  and  flows  southward  into 
e  Rio  Grande.  The  waters  of  these  springs  are  used  in  two  large  irrigation  systems,  the 
te  on  the  west  side  of  the  creek  having  been  in  use  for  many  years,  while  the  one  on  the  east 
s  only  recently  been  constructed  by  G.  Bedell  Moore.  The  following  table  shows  the  dis- 
arge  measurements  that  have  been  taken  on  the  combined  flow  of  the  Madre  ditch  and  the 
eek  just  south  of  the  bridge  of  the  Southern  Pacific  Railroad. 

Discharge  measurements  of  San  Felipe  Creek  at  Del  Rio,  Test.,  1895-1905. 


Date. 


Hydrograpber. 


;  Discharge. 


J. 


Remarks. 


«xmber,1895 C.  C.  Babb... 

irch.1899 !  T.U.Taylor. 

ptember,  ICOO ' do. 


cember,  1901 !  C.  N.  Campbell 


ptember,  1902 '  T.  U.  Taylor. 

irch,  1904 do 


Second-feet} 

■J       w  i 

J  113  ' 

149  I 

.'  150  ! 

115 
118 


I 
tgust.  1905 do. 


Rainy  season. 
After  Brackett  flood. 


Includes  38  second-feet  in 
ditch. 


LAS  MORAS  CREKK  NEAR  BRACKETTVILLE,  TEX. 

Las  Moras  Creek,  like  its  sister  springs  of  the  Edwards  Plateau,  rises  very  suddenly.  It  is 
Mited  near  the  twin  towns  of  Brackettville  and  Fort  Clark,  and  threads  its  way  between 
e  two.  It  flows  south,  supporting  many  irrigation  systems,  and  finally  empties  into  the 
o  Grande  25  miles  above  Eagle  Pass.  Its  flow  is  extremely  variable,  being  a  reflex  barom- 
sr  of  the  season  preceding,  and  like  the  Leona  at  Uvalde,  it  gives  a  safe  index  of  the  rain- 
il  of  the  Edwards  Plateau  for  months  before.  The  following  table  shows  the  discharge 
^asurements  that  have  been  taken : 

Discharge  measurements  of  [m*  Moras  Creek  near  Brackettville,  Tex.,  J 895- 1905. 


Date. 


cember,  189.").. 


Hydrographer. 


C.  C.  Babb. 


le,  1899 T.  I.\  Taylor  . 

>tember,  1900 do 

>tember,  1902 ' do 

>tember,  1902 do 

rch,1904 do 

gust,  1905 do 


Discharge. 

Remarks. 

Second-feet. 

21 , 

At    footbridge,   Brackett- 
ville. 

601 

At  Mulligans  Bend. 

51 

Do. 

11  1 

Do. 

11  , 

Do. 

28 

Do. 

14  ! 

Do. 

4 


INDEX. 


A.  Page. 

*-foot.  definition  of 4 

■a  of  waterway,  method  of  determining..        10 

rtin,  Tex., 

Barton  Springs  near: 

description 30-31 

discharge 31 

Colorado  River  at: 

description 24-25 

discharge 25 

discharge,  monthly 27 

gage  heights 26 

rating  table 26 

B. 

•ton  Springs  near- 
Austin,  Tex.. 

description 30-31 

discharge 31 

•stow  Irrigation  Co.,  flume  near— 

Pecos,  Tex.: 

discharge 109 

discharge,  monthly 110 

gage  heights 109 

rating  table 1 10 

ckettville,  Tex., 

Las  Moras  Creek  near- 
description  127 

discharge 127 

zos  River  at — 

Richmond,  Tex.: 

description 21-22 

discharge 22 

discharge,  monthly 24 

gage  heights 23 

rating  table 23 

Waco,  Tex.: 

description 19 

discharge 20 

discharge,  monthly 21 

gage  heights 20 

rating  table 21 

zos  River  basin: 

description. 19 

wnsville,  Tex.: 

Rio  Grande  near- 
description  si  S2 

discharge S2-s3 

gage  heights M 

C. 

Isbad,  N.  Mex., 

Pecos  River  at: 

description 102 

discharge 102 

discharge,  monthly 104  105 

gage  heights 103 

rating  table 104 


Colorado  River  at —  Page. 

Austin,  Tex.: 

description 24-25 

discharge 25 

discbarge,  monthly 27  • 

gage  heights 26 

rating  table 26 

Columbus,  Tex.: 

description 27 

discharge,  monthly 29 

gage  heights 28 

rating  table 28 

Colorado  River  (of  Texas)  basin: 

description 24 

Columbus,  Tex.,  * 

Colorado  River  at: 

description 27 

discharge,  monthly 29 

gage  heights 28 

rating  table 28 

Comal  River  at— 

New  Braunfels,  Tex.: 

description 33-34 

discharge 34 

Computation,  rules  for 4-^5 

Conejos  River  near— 
Mojote,  Colo.: 

description .  90-91 

discharge 91 

discharge,  monthly 93 

gage  heights 92 

rating  table 92-93 

Cooperation  and  acknowledgments 12 

Cuero,  Tex., 

Guadeloupe  River  near: 

description 31-32 

discharge,  monthly 33 

gage  heights 32 

rating  tabic ,?3 

Current  meters,  types  of 8 

Current-meter  measurements,    method    of 

making 8-9 

D. 

Dam  station,  construction  of  rating  table 

for 10 

Dayton.  X.  Mex.. 
Pecos  River  near: 

description 99 

discharge 100 

Kage  heights 101 

Penasco  River  mar: 

description 12l 

discharge 122 

discharge,  monthly 122 

gage  heights 122    - 

rating  table 133^ 

129  M 


130 


INDEX. 


Del  Norte,  Colo.,  Page. 

Rio  Grande  near: 

description 36-37 

discharge 37 

discharge,  monthly 39 

gage  heights 37-38 

rating  table 38 

Delrio,  Tex., 

San  Felipe  Creek  at: 

description 127 

discharge 127 

Devils  River,  Tex., 
Devils  River  at: 

description 123 

discharge 123-124 

discharge,  daily 126 

discharge,  monthly 126 

gage  heights 125  i 

Rio  Grande  near:  i 

description 67  i 

discharge 07-68  I 

discharge,  daily 70  ' 

discharge,  monthly 70  I 

gage  heights 69  ' 

Devils  River  at— 

Devils  River,  Tex.: 

description 123  ', 

discharge 123-124  i 

discharge,  daily 126  i 

discharge,  monthly 126  i 

gage  heights : 125 

"  Discharge,"  definition  of 3 

Discharge,  daily,  determination  of 1 1-12  i 

Drainage  basins,  list  of 2-3 

E.  | 

Eagle  Pass.  Tex..  ' 

Rio  Grande  at: 

description 71 

discharge 71-73 

discharge,  daily 75 

discharge,  monthly 75 

gage  heights 74 

El  Paso.  Tex.. 

Rio  Grande  near: 

description 49 

discharge 50-52 

discharge,  daily 53 

discharge  monthly 53 

gap'  heights 52 

Equivalents,  table  of 5 

Evadale.  Tex., 

X aches  River  at: 

description 15 

discharge 15 

discharge,  monthly 17 

gage  heights 1H 

rating  table 16 


Field  methods  of  measuring  stream  flow  . .. 
Float  method    of   measuring  velocity,  de- 
scription of 

Fort  Sumner.  X.  Mex.. 
Pecos  River  near: 

description 

discharge 

discharge,  daily 

discharge,  monthly 

gage  height 


•v-io 
8 


95 
95 
97 
97 


O.  Psja 

Gage-height  Uble,  explanation  of 4 

Gaging  station,  equipment  of S 

Gallinas  River  near- 
Las  Vegas,  N.  Mex.: 

description 115 

discharge 115 

discharge,  monthly 117 

gage  heights 1M 

rating  table HI 

Guadaloupe  River  near— 
Cuero,  Tex.: 

description 31-32 

discharge,  monthly 33 

.gage  heights        32 

rating  table 33 

Guadeloupe  River  basin: 

description                 31 

Guerrero,  Tamaulipas,  Mexico, 
Rio  Saiado  near: 

description §4 

discharge 8S-W 

gage  heights 87 

H. 
Hondo  Reservoir  site.  X.  Mex., 
.Hondo  River  at: 

description 11S-1W 

discharge 119 

gage  heights 120 

Hondo  River  at — 

Hondo  Reservoir  site,  N.  Mex.: 

description lls-119 

discharge 119 

gage  heights 120 

Roswell.  N.  Mex.: 

description 117-11* 

discharge 11$ 

Hydrographlc  surveys,  appropriations  for .         1 
organization  of 2 

I. 

Ice  measurements,  methods  of  making 9-10 

Integration,  method  of  measuring  discharge, 
description  of 9 

L. 
Langtry.Tex., 

Rio  Grande  near: 

description tj 

discharge 63-*5 

discharge,  daily 66 

discharge,  monthly ♦* 

gage  heights 65 

Laredo,  Tex., 

Rio  Grande  near: 

description 7b 

discharge 7»v77 

gage  heights 78 

Las  Moras  Creek  near— 
Bracketville,  Tex.: 

description 127 

discharge 127 

Las  Vegas.  X.  Mex., 
Gallinas  River  near: 
description.. 

discharge ... 

discharge,  numthl 
gage  heights 
TaAVtv&XataV 
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na  River  at—  Page. 

Vvalde,  Tex.: 

deacri  pti  on 35 

discharge 35 

>atoa.  Colo., 
Rio  Grande  near: 

description 39-40 

40 

40 


discharge 

gage  heights 

igview.  Tex., 
Sabine  River  near: 

description 

discharge 

discharge,  monthly. 

gage  heights 

rating  table 


iner's  inch,"  definition  of 3 

gote,  Colo., 

Conejos  River  near: 

description 90-91 

discharge 91 

discharge,  monthly 93 

gage  heights 92 

rat  instable 92-93  j 

orhead,  Tex., 
Pecos  River  near:  ' 

descript.on 110-111  I 

discharge 111-112 

discharge,  daily 114  , 

discharge,  monthly 114  ' 

gage  heights 113 

Itiple-point  method  of  measuring  dis- 

"wrge.  description  of 9 

X. 

?hes  River  at— 

Evadale,  Tex.: 

description :        15 

discharge 15 

discharge,  monthly 17 

gage  heights 16 

rating  table 10 

v  Braunfels,  Tex.. 

Comal  River  at: 

description 33-34 

discharge 31 

sees  River  basin: 

description 35 

P. 

i»s>,  Tex.. 

Barstow  Irrigation  Co.  flunif  near: 

discharge 1<*> 

discharge,  monthly IK) 

gage  heights Hrt» 

rating  table 1  lo 

Pecos  River  near: 

discharge KKi 

discharge,  monthly His 

gage  heights 107 

rating  table l«»7 

Pecos    River    and    Margueretta    Hum'- 
near: 
description ;>»5-ii  6 


Pecos  River  at  or  near—  Page. 

Carlsbad,  X.  Mex.: 

description 102 

discharge 102 

discharge,  monthly 104-105 

gage  heights T. .      103 

rating  table 104 

Dayton,  X.  Mex.: 

description 90 

discharge 100 

gage  heights 101 

Fort  Sumner,  X.  Mex.: 

description 95 

discharge 95 

discharge,  daily 97 

discharge,  monthly 97 

gage  heights 98 

Moorhead,  Tex.: 

description 1 10-1 1 1 

discharge 1 1 1-112 

discharge,  daily 114 

discbarge,  monthly -. 114 

gage  heights 1 13 

Pecos,  Tex.: 

discharge 106 

discharge,  monthly 108 

gage  heights 107 

rating  table .» 107 

Roswell,  X.  Mex.: 

description 97-98 

discharge 98 

gage  heights 99 

Santa  Rosa,  X.  Mex.:- 

description 93-94 

discharge 94 

gage  heights 94 

Pecos  River  and  Margueretta  flume  near— 

Pecos,  Tex.: 

description ia>-l06 

Penasco  River  near- 
Dayton,  X.  Mex.: 

description ]21 

discharge 122 

discharge,  monthly 122 

gage  heights 122 

ratine  table 122 

Presidio,  Tex., 

Rio  (irande  near: 

descripton 51  58-59 

discharge 5»-"6.  5*.M)0 

discharge,  daily 57, 62 

discharge,  monthly 57,62 

gage  heights 56,61 

Presidio  del  Norte.  Mexico, 

Rio  Conchas  near: 

discharge 58 

R. 

Rating  taliie.  construction  of 10 

Hating  table,  explanation  of 4 

Richmond.  Tex., 
Hrazos  River  at: 

descript  ion 21  22 

discharge 22 

discharge,  monthly 24 

gage  heights 23     4 

rating  table 2S  M 
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Rio  Conchas  near—  Page. 

Presidio  del  Norte,  Mexico: 

discharge 58 

Rio  Grande  near— 

Brownsville,  Tex.: 

•Tescription 81-82 

discharge 82-M 

gage  heights 84 

Del  Norte,  Colo. : 

description 3H-37 

discharge 37 

discharge,  monthly 39 

gage  heights 37-38 

rating  table 38 

Devil*  River,  Tex.: 

description «7 

discharge v. &7-6S 

discharge,  dally 70 

discharge,  monthly 70 

gage  heights 69 

Eagle  Pass,  Tex.: 

description 71 

discharge 71-73 

discharge,  daily 75 

discharge,  monthly 75 

gage  heights 74 

El  Paso.  Tex.: 

description 49 

discharge 50-52 

discharge,  daily 53 

discharge,  monthly 53 

gage  heights 52 

Langtry,  Tex.: 

description t»3 

discharge ? fi3-«5 

discharge,  daily M 

discharge,  monthly t»»> 

gage  heights t>o 

Laredo.  Tex.: 

description ...    7*1 

discharge 7rt-77 

gage  height  s 7S 

Lnbatos.  Colo.: 

description 3«»-40 

discharge 49 

gage  height  s 40 

Presidio.  Tex.: 

description .'»4.,>s.V.» 

di*«c:'.arue ."»4-;Vi. ."»«»  »  0 

discharge,  daily *>7,»>2 

discharge,  monthly 57,«>2 

gage  heights .V.,id 

Koma.  rex.: 

descript  ion 7^ 

discharge 7*.»-*M) 

gige  heights M 

Sun  Ildefonso.  \.  Mex.: 

description 41 

discharge JJ 

discha rge.  mont lily 43 

gage  height  s 42 

rating  t  a  hie 13 

San  Marcial.  V  Mex.: 

descript  ion 43-41 

discharge 44-4t'» 

discharge,  daily 4>S 

discharge,  monthly IS 

gage  neigh  t  s 47 


|  Rio  Grande  basin:  P»|t 

description 3.W8 

J  Rio  SaUdo  near— 

i         Guerrero,  Tamaulipas,  Mexico: 

description H 

discharge 8"^ 

gage  heights tf 

Rio  San  Juan  near- 
Santa  Rosalie  Ranch,  Tamaulipas, 
Mexico: 

description f< 

dischargn »* 

gage  heights SO 

Riverside,  Tex., 
Trinity  River  at: 

description 17-18 

discharge W 

discharge,  monthly " 

gage  heights W 

Roma,  Tex., 

Rio  Grande  near: 

description 78 

discharge 7M0 

gage  heights *l 

Roswell,  N.  Mex., 
Hondo  River  at: 

description 117-118 

discha  rge H* 

Pecos  River  near: 

description 97-* 

discharge * 

gage  heights * 

Taylor  Moore  diuh  near: 

description  120 

discharge I20 

discharge,  monthly I21 

guge  height*  !*1 

rating  table '*' 

"Run-off,"  definition  of 3 

Run-off.  office  methods  of  computing 10-1- 

"  Run-off  in  inches  "  definition  of 3 

S. 
Sabine  River  near  - 
Longview,  Tex.: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Sabine  River  basin: 

description 

San  Antonio  River  at 
San  Antonio.  Tex. : 

description 

discharge 

San  Antonio.  Tex., 

San   \ntonio  River  at: 

description 

discharge 

San  Antonio  Ri\er  basin: 

deH-ription 

San  Felipe  (reek  at 
Del  Rio.  Tex.: 

descript  ion 127 

discha  rge 127 

San  Ildefonso.  N.  Mix  . 
Rio  (Jrande  near: 

descript  ion 41 


m 


34 
34 


34 
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■■  IMefonzo,  N.  Mex.— Continued.  Page. 

Rio  Grande  near— Continued. 

diarharge 42 

discharge,  monthly 43 

gage  heights 42 

rating  table 43 

i  Marcial,  X.  Mex., 
.Rio  Grande  near: 

description 43-44 

discharge 44-46 

discharge,  daily 48 

discharge,  monthly 48 

gage  heights 47 

aba.  Tex.. 

m  Saba  River  at: 

description 29-30 

gage  heights 30 

aha  River  at- 
m  *>at»a.  Tex.: 

description 29-30 

gage  heights 30 

*  Rosa,  N.  Mex.. 
>ecos  River  at  : 

description 93-94 

discharge 94 

gageheights 94 

tta  Rosalie  Ranch.  Tamaulipas,  Mexico, 
Rio  San  Juan  near: 

description 87 

discharge 88-89 

gageheights 90 

vond-feet  per  square  mile."  definition  of         3 

oond-foot,"  definition  c( 3 

rle  point  method  of  measuring  discharge, 

•rription  of 9 

e  method  of  measuring  stream  flow. 

n  rip t  ion  of 6 

m  flow,  field  methods  of  measuring ...    6-10 
irface  measurements,  method  cf  mak- 


T.  Page. 

I  Tables,  explanation  of 4 

i  Taylor-Moore  ditch  near— 
Roswell,  N.  Mex. : 

description 120 

discharge 120 

1  discharge,  monthly 121 

1  gageheights 121 

I  ratingtable 121 

,  Trinity  River  at— 
;         Riverside,  Tex.: 

i  description 17-18 

I  discharge 18 

j  discharge,  monthly 19 

I  gage  heights 18 

Trinity  River  basin: 

description 17 

I  U. 

i   Uvalde,  Tex., 

Leona  River  at: 

description 35 

discharge 35 

l  V. 

1  Velocity  method  of  measuring  stream  flow. 

i      description  of 7-10 

Vertical  integration  method  of  measuring 

discharge,  description  of 9 

•  Vertical  velocity  cu  rve  method  of  meas;i  ring 

1      discharge,  description  of 9 

1  W. 

Waco,  Tex., 
I         Brazos  River  at: 

description 19 

discharge 20 

discharge,  monthly 21 

gageheights 20 

I  ratingtable 21 

i   Weir  method  of  measuring   :  tream   flow. 

|      description  of 6-7 

I   Weir  station,  construction  of  rating  table 

,      for 10 


Hi 


k, 


OSSIFICATION  OF  THE  PUBLICATIONS  OF  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Water-Supply  Paper  No.  174.] 

The  publications  of  the  United  States  Geological  Survey  consist  of  (1)  Annual 
eports;  (2)  Monographs;  (3)  Professional  Papers;  (4)  Bulletins;  (5)  Mineral 
eeourcee;  (6)  Water-Supply  and  Irrigation  Papers;  (7)  Topographic  Atlas  of 
nited  States,  folios  and  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United 
tatee,  folios  thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 
on;  the  others  are  distributed  free.  A  circular  giving  complete  lists  may  be  had 
n  application. 

Most  of  the  above  publications  may  be  obtained  or  consulted  in  the  following  ways: 

1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
lay  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  A  certain  number  are  delivered  to  Senators  and  Representatives  in  Congress, 
:>r  distribution. 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
X  C,  from  whom  they  may  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  where  they  may  be 
consulted  by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
subjects,  and  the  total  number  issued  is  large.  They  have  therefore  been  classified 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
atic geology  and  paleontology;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;.  J,  Water 
storage;  K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investi- 
gations; N,  Water  power;  0,  Underground  waters;  P,  Hydrographic  progress  reports. 

Seria  P.— The  hydrographic  progress  reports  contain  the  results  of  stream  measurement*.  A 
;  report  is  issued  for  every  calendar  year,  containing  the  results  of  data  collected  during  that  year. 
These  reports  were  first  published  as  a  part  of  the  Director's  annual  report  or  as  a  bulletin:  they  are 
now  published  as  water-supply  and  irrigation  papers.  The  following  is  a  list,  by  years,  of  the  publica- 
tions containing  the  progress  reports  of  stream  measurements.  A  detailed  index  of  these  reports 
(1888-1903)  is  published  as  Water-Supply  Paper  No.  119. 
1*8.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 
^92.  Fourteenth  Annual  Report.  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Rej>ort.  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11:  Eighteenth  Annual  Retort.  Part  IV. 

1897.  Water-Supply  Papers  Xos.  15  and  16:  Nineteenth  Annual  Report,  Part  IV. 

1898.  Water-Supply  Pai»ers  Nos.  27  and  2$:  Twentieth  Annual  Report.  Part  IV. 

1899.  Water-Supply  Papers  Nos.  35.  3«"..  :>,7.  38.  and  39:  Twenty-first  Annual  Report.  Part  IV. 

!!?'  Water-Supply  Papers  Nos.  17.  1\  19,  50.  51.  and  52;  Twenty-second  Annual  Report,  Part  IV. 

*'  E*ttt  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 

"'est  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  75. 

9X1  East  of  Mississippi  River.  Watcr-Supply  Papers  Nos.  82  and  83. 

w«st  of  Mississippi  River.  Water-Supply  Papers  Nos.  81  and  85. 
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1908.  East  of  Mississippi  River.  Water-Supply  Papers  Nos.  97  and  98. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 
1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos. 124, 126,  126, 127.  128.  and  129. 

West  of  Mississippi  River.  Water-Supply  Papers  Nos.  130, 131. 132, 133.  134,  and  135. 
1906.  East  of  Mississippi  River,  Nos.  166, 166,  167,  168. 169,  170,  and  171. 

West  of  Mississippi  River,  Nos.  171,  1?2, 173,  174, 176, 176,  177,  and  178. 

The  Geological  Survey  and  the  Reclamation  Service  have  subofflces  in  different  part'*  of  the  Uniied 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  is  carried  on  and 
where  data  may  be  obtained  on  application.    These  offices  are  located  as  follows: 

Boston,  Mass..  6  Deacon  street;  Utica,  N.  Y.,  75  Arcade;  Atlanta,  Ga..  409  Temple  court;  Austin, 
Tex..  University  of  Texas;  Chicago,  111.,  876  Federal  Building;  Belle  Fourche,  S.  Dak.:  Cody.  Wyo.; 
Denver,  Colo.,  Chamber  of  Commerce  Building;  Salt  Lake,  Utah;  Los  Angeles,  Cal..  1108  Braly  Build- 
ing; San  Francisco,  Cal.,  432  Merchants'  Exchange  Building;  Phoenix,  Ariz.;  Carlsbad.  N.  Mex.:  El 
Paso,  Tex.;  Billings.  Mont.;  Great  Falls,  Mont.;  Hazen,  Nev.;  Boise,  Idaho:  Spokane,  Wash..  Ui 
Peyton  Block;  Pendleton.  Oreg. 

Correspondence  nhould  be  addressed  to 

The  Director, 

United  States  Geological  Survey, 

Washington,  D.  C. 

Auoumt,  1906. 
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LOGRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR   1905. 

PART  XI. 


By  M.  C.  Hinderlider  and  G.  L.  Swendsbn. 


INTRODUCTION. 

ORGANIZATION  AND  SCOPE  OF  WORK. 

lie  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  collecton  of 
s  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the  time  it 
:hes  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
estigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888,  when 
instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific  appropriation 
gaging  streams  was  made  by  the  act  of  August  18, 1894,  which  contained  an  item  of  $12,500 
r  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  including 
investigation  of  underground  currents  and  artesian  wells  in  the  arid  and  semiarid  sec- 
is."    (28Stat.L.,p.398.) 

lince  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by  the  follow- 
table: 

innual  appropriations  for  hydrographic  surveys,  fiscal  years  ending  June  30, 1895  to  1906. 


$12,500 
20,000 
SO, 000 
50,000 

50.or,o 

50,000 


1901 $100,000 

1902 100,000 

1903 200,000 

1904 200,000 

1905 200,000 

1906 200.000 


U  a  result  of  the  increased  appropriations  the  work  lias  l>een  greatly  extended,  and  at  the 
le  time  it  Ijas  been  more  thoroughly  systemizcd  by  the  adoption  of  standard  methods  and 
grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer  and  a  corps  of 
istante  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 
Hie  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the  flow 
Mirface  waters  and  the  study  of  the  conditions  affecting  this  flow.  Information  is  also  col- 
ted  concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power,  etc.,  which 
y  be  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the  hydrography  of 
>ry  important  river  basin  in  the  United  States  and  is  of  direct  value  in  the  commercial  and 
^cultural  development  of  the  country. 

n  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made  gaging  sta- 
is  are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time  it  is 
intained  depend  largely  on  the  physical  features  and  the  needs  of  each  locality.  If  the 
•er  is  to  be  used  for  power  special  effort  is  made  to  obtain  information  concerning  the 
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minimum  flow ;  if  water  is  to  be  stored  the  maximum  flow  receives  special  attention.  In  iH 
sections  of  the  country  permanent  gaging  stations  are  maintained  for  general  statistical  pat- 
poses,  to  show  the  conditions  existing  through  long  periods.  They  are  also  used  as  pri- 
mary stations  and  their  records  in  connection  with  short  series  of  measurements  serve  « 
bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring  the 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  improved 
methods  have  been  introduced,  by  which  the  accuracy  and  value  of  the  results  have  bees 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  yetr 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  investigatiooi 
were  made.  The  "  Report  of  Progress  of  Stream  Measurements/'  which  contains  the  result! 
of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers,  No. 
165  to  178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 
No.  166.  Hudson,  Passaic,  Raritan,  and  Delaware  River  drainages. 

No.  167.  Susquehanna.  Gunpowder,  Patapseo,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainigH. 
No.  168.  Santee,  Savannah,  Ogeechec,  and  Altamaha  rivers  and  eastern  Gulf  of  Mexico  drainages. 
No.  160.  Ohio  and  lower  eastern  Mississippi  river  drainages. 
No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay  and  upper  eastern  and  western  Mississippi  River  drainage*. 
No.  172.  Missouri  River  drainage. 

No.  173.  Mcramec,  Arkansas.  Red,  and  lower  western  Mississippi  river  drainages. 
No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 
No.  175.  Colorado  River  drainage  above  Yuma. 
No.  176.  The  Great  Basin  drainage. 
No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  In  California  and  Colorado  River  drainage  betot 

Gila  River. 
No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  the 
computations  based  on  the  observations,  and  such  other  information  as  may  have  a  direct 
bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of  the 
basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years  the  drain- 
ages of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have  been 
again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progress  Report 
has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  data  for  one  or 
more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  cases  been  redivided, 
and  the  facts  have  been  arranged,  as  far  as  practicable,  geographically. 

List  of  drainage  Inisirut  in  the  United  States. 


St.  John. 

St.  Croix. 

Penobscot. 

Kennebec. 

Androscoggin. 

Presuinpscot. 

Saco. 

Mcrrimac. 

Connecticut. 

Mack  stone 


NORTHERN   ATLANTlt.    DRAINAGE    BASINS. 

Thames. 

Ilousa  tonic. 

Hudson. 

Passaic. 

Raritan. 

Delaware. 

Susquehanna. 

Potomac. 

Minor  Chesapeake  Bay. 

Minor  northern  Atlantic. 


SOUTHERN  ATLANTIC  DRAINAGE   HASIXS. 


James. 

Chowan. 

Roanoke. 

Tar. 

Neuse. 

Capo  Fear. 


Great  Pedis*  (Yadkin). 

Santee. 

Savannah. 

Ogeeehee. 

Altamaha. 

Minor  southern  Atlantic. 


********* , 


DEFINITIONS. 


plachioola. 
bUe. 


srer  eastern  Mississippi. 
io. 


ke  Superior, 
ke  Michigan, 
ke  Huron. 
ke  St.  Clafr. 
keErie. 


EASTERN  OX7LT  OF  MEXICO  DRAINAGE  BASINS. 

Pearl. 

Minor  eastern  Gulf  of  Mexico. 


EASTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 

I   Upper  eastern  Mississippi. 

ST.  LAWRENCE  DRAINAGE  BASINS. 


Niagara  River. 

Lake  Ontario. 

Lake  Champlain  (Richelieu  River). 

Minor  St.  Lawrence. 


iper  western  Mississipppi. 

ssouri. 

sramec 


bine, 
sches. 
■inity. 
razos. 
dorado  (of  Texas). 


asatch  Mountains, 
urn  bold  t. 


'Uthern  Pacific. 
>n  Francisco  Bay. 
>rthern  Pacific 


WESTERN  MISSISSIPPI  RIVER  DRAINAGE   BASINS. 

Lower  western  Mississippi. 

A  rkansas. 

Red. 

WESTERN  GULF  OF  MEXICO  DRAINAGE  BASINS. 


Guadalupe. 

San  Antonio. 

Nueces. 

Rio  Grande. 

Minor  western  Gulf  of  Mexico. 


COLORADO  RIVER  DRAINAGE  BASIN. 
THE  GREAT  BASIN. 

I  Sierra  Nevada. 

I  Minor  streams  in  G  reat  Basin. 

PACIFIC  COAST  DRAINAGE    BASINS. 


Columbia. 
Puget  Sound. 


HUDSON  BAT  DRAINAGE   BASINS 


DEFINITIONS. 


The  volume  of  water  flowing  in  a  stream,  the  "run-off"  or  "discharge,"  is  expressed  in 
•rious  terms,  each  of  which  has  become  associated  with  a  certain  class  of  work.  These 
rrns  may  be  divided  into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second-feet, 
Uons  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile;  and  (2)  those 
lich  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches  and  acre-feet. 
ley  may  be  defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  discharge 
water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.     It  is 
nerally  used  as  a  fundamental  unit  from  which  others  are  computed. 
''Gallons  per  minute"  is  generally  used  in  connection  with  pumping  and  city  water 
pply. 

The  "miner's  inch"  is  the  rate  of  discharge  of  water  that  passes  through  an  orifice  1  inch 
luare  under  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and  irri- 
itore  throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used.  In 
'ost  States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot. 
"Second-feet  per  square  mile"  is  applied  to  the  average  number  of  cubic  feet  of  water 
owing  per  second  from  each  square  mile  of  area  drained,  on  the  assumption  that  the  run-off 
1  distributed  uniformly  both  as  regards  time  and  area. 


I 


fl 


DEFINITIONS. 


ranee. 

plachioohu 

bite. 


vrer  eastern  Mississippi, 
io. 


kc  Superior, 
ke  Michigan, 
ke  Huron. 
.ke  St.  Hair. 
.ke  Erie. 


EASTERN  GULF  OF  MEXICO  DRAINAGE  BA8IN8. 


Pearl. 

Minor  eastern  Gulf  of  Mexico. 


EASTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 

j   Upper  eastern  Mississippi. 

ST.  LAWRENCE  DRAINAGE  BASTN8. 

Niagara  River. 

Lake  Ontario. 

Lake  Champlain  (Richelieu  River). 

Minor  St.  Lawrence. 


WESTERN  MISSISSIPPI  RIVER  DRAINAGE  BA8INS. 


>per  western  Mississipppi. 
iseouri. 


Lower  western  Mississippi 

Arkansas. 

Red. 


.bine, 
aches, 
rinity. 
razos. 
>lorado  (of  Texas). 


asatch  Mountains, 
urnboldt. 


►uthem  Pacific. 
m  Francisco  Bay. 
>rthern  Pacific 


WESTERN  GULF  OF  MEXICO  DRAINAGE  BASINS. 


Guadalupe. 

San  Antonio. 

Nueces. 

Rio  Grande. 

Minor  western  Gulf  of  Mexico. 


COLORADO  RIVER  DRAINAGE   BASIN. 


THE  GREAT  BASIN. 


Sierra  Nevada. 

Minor  streams  in  Great  Basin. 


PACIFIC  COAST  DRAINAGE  BASINS. 

Columbia. 
Puget Sound. 


HUDSON  RAY  DRAINAGE   BASINS 


DEFINITIONS. 


The  volume  of  water  flowing  in  a  stream,  the  "run-off"  or  "discharge,"  is  expressed  in 
•rious  terms,  each  of  which  has  become  associated  with  a  certain  class  of  work.  These 
rms  may  be  divided  into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second-feet, 
lions  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile;  and  (2)  those 
lich  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches  and  acre-feet. 
ley  may  be  defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  discharge 
water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.     It  is 
nerally  used  as  a  fundamental  unit  from  which  others  are  computed. 
"Gallons  per  minute"  is  generally  used  in  connection  with  pumping  and  city  water 
pply. 

The  "miner's inch"  is  the  rate*  of  discharge  of  water  that  passes  through  an  orifice  1  inch 
[Hare  under  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and  irri- 
ttora  throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used.  In 
ost  States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot. 
"Second-feet  per  square  mile"  is  applied  to  the  average  numl>er  of  cubic  feet  of  water 
>wing  per  second  from  each  square  mile  of  area  drained,  on  the  assumption  that  the  run-off 
distributed  uniformly  both  as  regards  time  and  area. 
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"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would  be  covered  if  a) 
water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on  the 
face.  It  is  used  for  comparing  run-off  with  rain  fall,  which  is  usually  expressed  in  depi 
inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  c 
an  acre  to  the  depth  of  1  foot.     It  is  commonly  used  in  connection  with  storage  for  in 
tion  work.    There  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot, 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approxim* 
2  acre-fee.t. 

EXPLANATION  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  on  all  the  f* 
obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equi 
ment  as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give,  as  far  as  pos 
ble,  a  complete  history  of  all  the  changes  since  the  establishment  of  the  station  that  wou 
be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements  ma 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  area  of  cross  » 
tion,  the  mean  velocity,  the  gage  height,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river 
found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in  the  t 
ble  represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At  m( 
stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  river 
given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge,  the  column  headed  "Maximum"  gives  t 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest,  and  it  is  the  flow  as  given 
the  rating  table  for  that  mean  gage  height  As  the  gage  height  is  the  mean  for  the  dt 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding  d 
charge  larger  than  given  in  this  column.  Likewise,  in  the  column  of  ''Minimum,"  thequi 
tity  given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest  The  colm 
headed  "Mean  "  is  the  average  flow  lor  each  second  during  the  month.  On  this  are  ba.' 
the  computations  for  the  three  remaining  columns,  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  ni 
have  been  used: 

Fundamental  rules  for  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  is  imperativ 

2.  All  items  of  computation  should  be  expressed  by  at  least  two  and  not  more  than  four  signiflc 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  percent  of  ei 
is  five  times  the  average  percent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  the 
figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without  changing  the  pwc* 
figure.    Example:  1,827.4  becomes  1,827. 

(6)  When  the  figure  in  the  place  to  bo  rejected  is  greater  than  5,  drop  it  and  increasej 
urobyl.    Example:  1,827.6 becomes  1.828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  < 
Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  % 
And  Increase  the  preceding  figure  by  1.    ExampVc;  \,Stf  .b  \*fcom<i%  \$Qf 
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Special  rules  for  computation. 

1.  Rating  tables  are  to  be  constructed  as  closely  as  the  data  on  which  they  are  based  will  warrant. 
jlo  decimals  are  to  be  used  when  the  discharge  is  over  50  second-feet. 

2-  Daily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  arc  tabulated. 
3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  talow  100  sec- 
ond-feet.   Between  100  and  10,000  second-feet  the  last  figure  in  the  monthly  mean  shall  be  a  significant 
figure.   This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall  be  carried  out 

^      to  at  least  three  significant  figures,  except  in  the  case  of  docftnals  where  the  first  significant  figure  is 

preceded  by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant 

figures.    Example:  1.25;  0.125;  0.012;  0.0012.    The  yearly  means  for  these  quantities  are  always  to  be 

expressed  in  three  significant  figures  and  at  least  two  decimal  places. 

*  .        CONVENIEXT  EQUIVALENTS. 

t 

*■        1  second-foot  equals  50  California  miner'  a  inches. 
I        1  second-foot  equals  38.4  Colorado  miner's  inches. 
E        1  second-foot  equals  40  Arizona  miner's  inches. 
-Jt       *  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per  minute;  equals 

f^     W&272  gallons  for  one  day. 
1  second-foot  equals  6.23  British  imperial  gallons  per  second. 
±        1  second-foot  for  one  year  covers  1  square  mile  1 .  131  feet  deep,  13.572  inches  deep. 
J        I  second-foot  for  one  year  equals  0.000214  cubic  mile;  equals  31,536,000  cubic  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  "pcond-foot  falling  10  feet  equals  1.136  horsepower. 
*0O  California  miner's  inches  equal  15  United  States  gallons  per  second. 
100  California  miner's  inches  equal  77  Colorado  miner's  inches. 
100  California  miner's  inches  for  one  day  equal  4  acre-feet. 
*°0  Colorado  miner's  inches  equal  2.60  second-feet. 

100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second,  nearly. 
100  Colorado  miner's  inches  equal  130  California  miner's  Inches. 
100  Colorado  miner's  inches  for  one  day  equal  5.2  acre-feet. 
00  VJ  sited  States  gallons  per  minute  equal  0.223  second-foot. 
100  *^  «ited  States  gallons  per  minute  for  one  day  equal  0.44  acre-foot. 
•°°**«C)00  United  States  gallons  per  day  equal  1.55  second-feet. 
•JJJJMW)  United  States  gallons  equal  3.07  acre-feet. 
•^^•COO  cubic  feet  equal  22.95  acre-feet, 
^""^-foot  equals  325,850  gallons. 
J11****  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
n*2*i  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 
J1*0*!  equals  2.54  centimeters. 
*****  equals  0.3048  meter. 
yi**>d  equals  0.9144  meter. 
"^l*  equals  1.60935  kilometers. 

114  *  I  €»  equals  1,760  yards;  equals  5,280  feet ;  equals  63,360  inches. 
^"^tare  yard  equals  0.836  square  meter. 
110  »e  equals  0.4047  hectare. 

•^i^e  equals  43,560  square  feet;  equals  4.H40  square  yards. 
^fe  equals  209  feet  square,  nearly. 
**i**are  mile  equals  259  hectares. 
■*lUare  mile  equals  2.JSD  square  kilometers. 
c**bic  foot  equals  0.0283  cubic  meter. 
e**bic  foot  equals  7.48  gallons;  equals  0.804  bushel. 

c**bic  foot  of  water  weighs  62.5  pounds. 

e**bic  yard  equals  0.7646  cubic  meter. 

e*»bic  mile  equals  147.198,000,000  cubic  feet. 

eUbic  mile  equals  4,667  second-feet  for  one  year. 

Gallon  equals  3.7854  liters. 

&&llon  equals  8.36  pounds  of  water. 

&&41on equals  231  cubic  inches  (liquid  measure). 

Pound  equals  0.4536  kilogram. 

Avoirdupois  pound  equals  7,000  grains. 

troy  pound  equals  5,700  grams. 

,Jaeter  equals  39.37  inches.    Log.  1 .5951654. 

**Uiter  equals  3.280833  feet.    Log.  0.5159842.  i 

***©ter  equals  1.09361 1  yards.    Log.  0.038S029.  M 

kilometer  equals  3,281  feet;  equals  five-eighths  mile,  nearly.  ^ 
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1  square  meter  equals  10.764  nqiiarv  feet;  equals  1.196  square  yards. 
1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35.314  cubic  feet;  equals  1.308  cubic  yards. 
1  liter  equals  1.0567  quarts. 
1  gram  equals  15.43  grains. 
1  kilogram  equals  2.2046  pounds. 
1  tonneau  equals  2,204.6  pounds. 
1  foot  per  second  equals  1.097  kilometers  per  hour. 
1  foot  per  second  equals  0.68  mile  per  hour. 
1  cubic  meter  per  minute  equals  0.5880  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  1  kilogram  ptf 
square  centimeter. 
Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 
1  horsepower  equals  550  foot-pounds  per  second. 
1  horsepower  equals  76  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 
1  horsepower  equals  1  second-foot  falling  8.8  feet. 
1}  horsepowers  equal  about  I  kilowatt. 

To  calculate  water  power  quickly:  Sec-  ft  ^  fall-illfe!et-net  horsepower  on  water  wheel,  WOW* 

80  per  cent  of  the  theoretical  power. 

Quick  formula  for  computing  discharge  over  weirs:  Cubic  feet  per  minute  equals  0.4025  h  *~,;l=taigtlt 
of  weir  in  inches;  /i— head  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 
To  change  miles  to  inches  on  map: 

Scale  1  :  125000,  1  mile=0.50688  inch. 
Scale  1  :  90000,    1  mile=O.70400'inch. 
Scale  1  :  62500,    1  mile=1.01376  inches. 
Scale  1  :  45000,    1  mlle=l. 40800  inches. 

PIEI^D  METHODS  OF  MEASURING  STREAM  TTX>W. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication  an 
given  in  detail  in  Water-Supply  Papers  No.  94  (Hydrographic  Manual  U.  S.  Geological 
Survey)  and  No.  95  (Accuracy  of  Stream  Measurements).  In  order  that  Jhose  who  use 
this  report  may  readily  become  acquainted  wi  th  the  general  methods  employed,  the  fol- 
lowing brief  description  is  given : 

Streams  may  be  devided  with  respect  to  their  physical  conditions  into  three  classes— {D 
those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extreme  low  or 
high  water;  (3)  those  with  constantly  shifting  beds.     In  estimating  the  daily  flow  special 
methods  are  necessary  for  each  class.     The  data  on  which  these  estimates  are  based  a&<* 
the  methods  of  collecting  them  are,  however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams— (1  ' 
by  measurements  of  slope  and  cross  section  and  the  use  of  Chezy's  and  flutter's  formula*^ ' 
(2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  current  and  of  tt1^. 
area  of  the  cross  section.     The  method  chosen  for  any  case  depends  on  the  local  physic^^ 
conditions,  the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time  tha^  * 
the  record  is  to  be  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coefficients  to  k^^l 
used  in  the  Chez y  formula  v=<\/  rs.    This  has  l>een  utilized  by  Kutter,  both  in  developing — 
his  formula  for  c  and  in  determining  the  values  of  the  coefficient  n  which  appears  therei 
The  results  obtained  by  the  slojx*  method  are  in  general  only  roughly  approximate,  owin-. 
to  the  difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  for  n  to 
used  in  Kuttcr's  formula.     The  most  common  use  of  this  method  is  in  estimating  the  fl< 
discharge  of  a  stream  when  the  only  data  available  are  the  cross  section,  the  slope  as 
by  marks  along  the  bank,  and  a  knowledge  of  the  general  conditions. 

Weir  method. — When  funds  arc  available  and  the  conditions  are  such  that  sharp-ci 
weirs  can  1h»  erected,  these  oirer  the  lx\st  facilities  for  determining  flow.  If  dams  are  sui1 
ably  situated  and  constructed,  they  may  Ik*  utilized  for  obtaining  reliable  estimates  of  flo* 
The  conditions  necessary  to  insure  good  results  may  Ik*  divided  into  two  classes — (1)  thos 
relating  to  the  physical  characteristics  of  the  dam  itself,  and  (2)  those  relating  to  the  dive 
sion  and  use  of  the  water  around  and  through  the,  dam. 
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le  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that  backwater 
not  interfere  with  free  fall  over  it;  (b)  absence  of  leaks  of  appreciable  magnitude;  (c) 
graphy  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages;  (d)  level 
Ls,  which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice;  (e)  crests  of  a 
•  for  which  the  coefficients  to  be  used  in  Q=c  b  h  *,  or  some  similar  standard  wwformula, 
known  (see  Water-Supply  Paper  No.  150);  (f)  either  no  flash  boards  or  exceptional 
in  reducing  leakage  through  them  and  in  recording  their  condition, 
•eferably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Generally, 
3ver,  a  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  water 
ng  past  it  is  diverted  for  such  uses.  This  water  is  measured  and  added  to  that  passing 
the  dam.  To  insure  accuracy  in  such  estimates,  the  amount  of  water  diverted  should 
>asonably  constant.  Furthermore,  it  should  be  so  diverted  that  it  can  be  measured, 
r  by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are  of  standard 
?  or  which  have  been  rated  as  meters  under  working  conditions  and  so  installed  that 
£ate  openings,  the  heads  under  which  they  work,  and  their  angular  velocities  may  be 
rately  observed. 

ie  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the 
lates  of  flow  will  not  involve  for  a  critical  stage  of  considerable  duration  the  use  of  a 
.  on  a  broad-crested  dam  of  less  than  6  inches.  Moreover,  when  all  other  conditions 
?ood,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable 
Its  arc  to  b^  obtained. 


Fig.  1.— Cable  station,  showing  section  of  river,  car,  gage,  etc. 

gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
ugh  the  period  of  ice  and  floods  and  the  disadvantages  of  uncertainty  of  coefficient  to 
sed  in  the  weir  formula  and  of  complications  in  the  diversion  and  use  of  the  water. 
'loctiy  method. — The  determination  of  the  quantity  of  water  flowing  past  a  certain  sec- 
of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity  is  the 
uct  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
;ity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed,  and  the  channel 
itions  at,  above,  and  below  the  gaging  section.  The  area  depends  on  the  contour  of 
aed  and  the  fluctuations  of  the  surface.  The  two  principal  ways  of  measuring  the 
;ity  of  a  stream  are  by  floats  and  current  meters. 

«at  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining  dis- 
ge  by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree  of 
racy.  Their  essential  requirements  are  practically  the  same  whether  the  velocity  is 
-mined  by  meters  or  floats.  They  are  located  as  far  as  possible  where  the  channel  is 
ght  both  above  and  below  the  gaging  section;  where  there  are  no  cross  currents,  back- 
T,  or  boils;  where  the  l>ed  of  the  stream  is  reasonably  free  from  large  projections  of  a 
lanent  character,  and  where  the  banks  arc  high  and  subject  to  overflow  only  at  flood 
38.  The  station  must  !>e  so  far  removed  from  the  effects  of  tributary  streams  and  dams  J 
Lher  artificial  obstructions  that  the  gage  height  shall  be  an  index  of  the  discharge.      jflj 
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Certain  permanent  or  semipermanent  structures  usually  referred  to  as  "equipment"  ire 
generally  appurtenant  to  a  gaging  station.  These  are  a  gage  for  determining  the  fluctua- 
tions of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred,  perma- 
nent marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and,  where 
the  current  is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in  posi- 
tion in  the  water.  As  a  rule  the  stations  are  located  at  bridges  if  the  channel  condition? 
are  satisfactory,  as  from  them  the  observations  can  more  readily  be  made  and  the  cost  of 
the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfactory 
surface  floats,  as  it  is  affected  but  little  by  wind.  In  case  of  flood  measurements,  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  debris.  In  case 
of  all  surface-float  measurements,  coefficients  must  be  used  to  reduce  the  observed  velocity 
to  the  mean  velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly 
the  mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  conditions 
are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time  taken  by  the  float  to 
pass  over  the  "  run,"  a  selected  stretch  of  river  from  50  to  200  feet  long.  In  each  discharge 
measurement  a  large  number  of  velocity  determinations  are  made  at  different  points  across 
the  stream,  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  determined. 
This  may  be  done  by  plotting  the  mean  positions  of  the  floats  as  indicated  by  the  distances 
from  the  bank  as  ordinate*  and  the  corresponding  times  as  abscissas.  A  curve  through  these 
points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the  mean  time  for  the 
whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  curve  and  its  axis  by  the 
width.     The  length  of  the  run  divided  by  the  mean  time  gives  the  mean  velocity. 

The  area  used  in  float  measurements  is  the  mean  of  tho  areas  at  the  two  ends  of  the  run 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type,  so  constructed 
that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  recording  or  indicat- 
ing the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water  and 
the  revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing 
the  meter  through  still  water  for  a  given  distance  at  different  speeds  and  noting  the  number 
of  revolutions  for  each  run.  From  these  data  a  rating  table  is  prepared  which  gives  the 
velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  motors  have  been  constructed.  They  may,  however,  be  classed  in 
two  general  typos— those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Price,  and 
those  having  a  screw-propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  tho  small  Price  meter,  which  has  been 
largely  developed  and  extensively  used  by  the  United  States  Geological  Survey,  an  attempt 
has  Wn  made  to  get  an  instrument  which  could  l>c  used  under  practically  all  conditions. 

Current-meter  measurements  may  l>e  made  from  a  bridge,  cable,  boat,  or  by  wading, and 
gaging  stations  may  l>e  classified  in  accordance  with  such  use.  Fig.  1  shows  a  typical  cable 
station. 

In  making  the  measurement  an  arbitrary  numl>er  of  points  arc  laid  off  on  a  line  perpendicu- 
lar to  the  thread  of  the  stream.  Tho  points  at  which  the  velocity  and  depth  art*  observed  are- 
known  as  measuring  points,  and  are  usually  fixed  at  regular  intervals,  varying  from  2  to  20 
feet,  depending  on  the  size  and  conditions  of  the  stream.  Perpendiculars  dropped  from  the 
measuring  points  divide  the  gaging  section  into  strips.  For  each  strip  or  pair  of  strips  the 
mean  velocity,  area,  and  discharge  are  determined  independently,  so  that  conditions 
existing  in  one  part  of  the  stream  may  not  1h»  extended  to  parts  where  they  do  not  apply- 

Three  classes  of  methods  of  measuring  velocity  with  current  motors  are  in  general  use— 
multiple-point,  single-point,  and  integration. 

Tho  three  principal  multiple-point  methods  in  general  use  arc  the  vertical  velocity  curve» 
0.2  and  0.8  depth,  and  top,  bottom,  and  mid-depth. 
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In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  made  in  each 
jrtical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these  velocities 
)  abscissas  and  their  depths  as  ordi nates,  and  drawing  a  smooth  curve  among  the  resulting 
oints,  the  vertical  velocity  curve  is  developed.  This  curve  shows  graphically  the  magnitude 
nd  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The  mean  velocity  in 
be  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity  curve  and  its  axis 
y  the  depth.  On  account  of  the  length  of  time  required  to  make  a  complete  measurement 
y  this  method,  its  use  is  limited  to  the  determination  of  coefficients  for  purposes  of  com- 
arison  and  to  measurements  untler  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
epth,  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity  for 
lat  vertical.  Assuming  that  the  vertical  velocity-curve  is  a  common  parabola  with  hori- 
ratal  axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth  will  give  (closely)  the 
lean  velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of  conditions  show 
iat  this  second  multiple-point  method  gives  the  mean  velocity  very  closely  for  open-water 
editions  where  the  depth  is  over  5  feet  and  the  bed  comparatively  smooth,  and  moreover 
ie  indications  are  that  it  will  hold  nearly  as  well  for  ice-covered  rivers. 
In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth,  at  0.5  foot  below  the 
irface,  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
f  6  the  sum  of  the  top  velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity, 
bis  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 
The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread  of 
ean  velocity  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean  velocity 
is  been  determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the  thread  of  mean  velocity 
nerally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of  mean. 
Jocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  the  majority  of 
easurements.  A  large  number  of  vertical  velocity-curve  measurements  taken  on  many 
reams  under  and  varying  conditions  show  that  the  average  coefficient  for  reducing  the 
locity  obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually  1  foot 
low,  or  low  enough  to  be  out  of  the  efiVct  of  wind  or  other  disturbing  influences.  This  is 
town  as  the  subsurface  method.  The  coefficient  for  reducing  the  velocity  taken  at  the 
bsurface  to  the  mean  has  been  found  to  l>e  from  0.85  to  0.95  depending  on  the  stage, 
»locity,  and  channel  conditions.  The  higher  the  stage  the  larger  the  coefficient.  This 
ethod  is  especially  adapted  for  flood  measurements  or  when  the  velocity  is  so  great  that 
e  meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow,  uniform  speed 
om  the  surface  to  the  bottom  and  back  again  to  the  surface,  and  noting  the  number  of 
volutions  and  the  time  taken  in  the  operation.  This  method  has  the  advantage  that  the 
^locity  at  each  point  in  the  vertical  is  measured  twice.  It  is  well  adapted  for  measurements 
ider  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge  of  a 
ream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the  general 
>ntour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.  The  soundings  are 
JUally  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement,  either  by 
ttng  the  meter  and  cable,  or  by  a  special  sounding  line  or  rod.  For  streams  with  penna- 
snt  beds  standard  cross  sections  are  usually  taken  during  low  water.  These  sections 
>rve  to  check  the  soundings  which  are  taken  at  the  time  of  the  measurements,  and  from 
Jem  any  change  which  may  have  taken  place  in  the  bed  of  the  stream  can  l>o  detected. 
bey  are  also  of  value  in  obtaining  the  area  for  use  in  computations  of  high-water  measure- 
ments, as  accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  velocities  and  depths  at 
ftribUB  points  of  measurement,  the  measuring  section  is  divided  into  elementary  strips,  a*j 
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shown  in  fig.  1.  and  the  mean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a  single  or  a  double  strip.  The  total,  discharge  and  the  area  are  the  sums  of  thoa 
for  the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  total  discharge  by 
the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diversity  and 
instability  of  conditions  during  the  winter  period,  and  also  to  lack  of  definite  informiiioi 
in  regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to  mtb 
frequent  discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity-corti 
method  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  height  to  tbl 
surface  of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and  character  of  the  ice 
etc.  From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  construct 
ing  a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  but  am 
sidering  in  addition  to  gage  heights  and  discharge  varying  thickness  of  ice.  Such  datai 
are  available  in  regard  to  this  subject  are  published  in  Water-Supply  Paper  No.  146,  ff 
141-148. 

OFFICE  METHODS  OF  COMPUTING  RUN-OFF. 

There  are  two  principal  methods  of  estimating  run-off,  depending  on  whether  or  not  th 
bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  computing  the  run-off  t 
the  construction  of  the  rating  table,  which  shows  the  discharge  corresponding  to  any  atit 
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Fig.  2.  —Rating,  area,  and  niean-velodty  curves  for  South  Fork  of  Skykomish  River  near  Index,  Wash- 

of  the  stream.  This  rut  ing  table  is  applied  to  the?  record  of  stage  to  determine  the  amount 
of  water  flowing.  The  construction  of  the  rating  table  depends  on  the  method  used  in 
measuring  flow. 

For  a  station  ut  a  weir  or  dam  the  basis  for  the  rating  table  is  some  standard  weir  formal*- 
The  coefficients  to  be  used  in  its  application  depend  on  the  type  of  dam  and  other  condi- 
tions near  its  crest.  After  inserting  in  the  weir  formula  the  measured  length  of  crest  and 
assumed  coefficient  the  discharge  is  computed  for  various  heads  and  the  rating  table  con- 
structed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  s-n> 
the  results  of  the  discharge  measurements,  which  include  the  record  of  stage  of  the  river  |lt 
the  time  of  measurement,  the  area  of  the  cross  section,  the  mean  velocity  of  the  curre'1  ' 
and  the  quantity  of  water  flowing.     A  thorough  knowledge  of  the  conditions  at  and  in  t*16 
vicinity  of  the  station  is  also  necessary. 
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The  construction  of  the  rating  table  depends  on  the  following  laws  of  flow  for  open  per- 
manent channels:  (1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at  or 
near  the  gaging  station  remains  constant.     (2)  The  discharge  will  be  the  same  whenever 
the  stream  is  at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  the  stream  be 
,     neglected.     (3)  The  discharge  is  a  function  of  and  increases  gradually  with  the  stage. 

The  platting  of  results  of  the  various  discharge  measurements,  using  gage  heights  as 
crdinates  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves  which 
ahow  the  discharge,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the 
development  of  these  curves  there  should  be,  therefore,  a  sufficient  number  of  discharge 
measurements  to  cover  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating 
curve  with  its  corresponding  mean  velocity  and  area  curves. 
As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any  change 
.  in  either  factor  will  produce  a  corresponding  change  in  the  discharge.  Their  curves  are 
therefore  constructed  in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
limits  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight  line, 
unless  the  banks  of  the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface  slope,  the  roughness 
of  the  bed,  and  the  cross  section  of  the  stream.     Of  these,  the  slope  is  the  principal  factor. 

-  In  accordance  with  the  relative  change  of  these  factors  the  curve  may  be  either  a  straight 

-  line,  convex,  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a  careful 
a,  study  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity-curve 
•  will  take  can  be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to  stages 
t-  beyond  the  limits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the 
i  area  curve  in  locating  errors  in  discharge  measurements  and  in  constructing  the  rating 
'      table. 

[  The  discharge  curve  is  defined  primarily  by  the  measurements  of  discharge  which  are 

studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
o^easurement.  The  curve  may  however,  best  be  located  between  and  beyond  the  meas- 
urements by  means  of  curves  of  area  and  mean  velocity.  The  discharge  curve  under  nor- 
ftia]  conditions  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  on  the 
©age  is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then 
t^ken  and  adjusted  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable  beds  is  a  difficult  prob- 
lem. In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on  streams 
of  this  class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  stations  frequent 
discharge  measurements  must  be  made  if  the  estimates  are  to  bo  other  than  rough  approxi- 
mations. For  stations  with  beds  which  shift  slowly  or  are  materially  changed  only  during 
floods  rating  tables  can  be  prepared  for  periods  between  such  changes  and  satisfactory 
results  obtained  with  a  limited  number  of  measurements,  provided  that  some  of  them  are 
taken  soon  after  the  change  occurs.  For  streams  with  continually  shifting  beds,  such  as 
the  Colorado  and  Rio  Grande,  discharge  measurements  should  be  made  every  two  or  three 
days  and  the  discharges  for  intervening  days  obtained  either  by  interpolation  modified  by 
Sage  heights  or  by  Professor  Stout's  method,  which  has  been  described  in  full  in  the  Nine- 
teenth Annual  Report  of  the  United  States  Geological  Survey,  Part  IV,  page  323,  and  in 
the  Engineering  News  of  April  21,  1904.  This  method  or  a  graphical  application  of  it  is 
also  much  used  in  estimating  flow  at  stations  where  the  bed  shifts  but  slowly. 
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The  following  list,  arranged  alphabetically  by  States,  gives  the  names  of  the  district 
hydrographers  and  others  who  have  assisted  in  furnishing  and  preparing  the  data  con- 
tained in  this  report: 

A  rizona  —  District hydrographer,  W.A.  Farish,« assisted  by  H.  i3.  Reed,  \V.  Richinu,  O.  Rfctiinft,ILH 
Ross,  H.  R.  Fry,  F.  Asplind,  Prof.  O.  K.  P.  Smith,  R.  L.  Newman,  and  E.  O.  Blades. 

California.— The  hydrographic  work  of  the  United  States  Geological  Survey  in  the  Colorado  Rhw 
drainage  in  California  has  been  carried  on  in  cooperation  with  the  State  under  the  direction  nf  Super- 
vising Engineer  J.  3.  Lippincott,&  assisted  by  Engineer  \V.  B.  Clapp. 

Colorado.— District  and  resident  engineer,  M.  C.  Hinderlider,  <•  assisted  by  R.  I.  Meeker.  William  JL 
Lamb,  II.  G.  Graham,  A  A.  Wciland,  O  II.  Timmennan,  Melvin  Beeson,  Thomas  E.  Brick,  and  P. L 
Meeker.  Acknowledgments  are  due  the  Denver  and  Rio  Grande,  Colorado  and  Southern,  Burlington 
and  Missouri  River,  and  Union  Pacific  railroads  for  transportation  furnished  to  the  district  hjrdroe 
rapher  and  assistants.  Acknowledgments  are  also  due  the  Denver  Union  Water  Company  for  tbeoa 
of  their  reservoir  as  a  rating  station  for  current  meters. 

Nevada.— The  hydrographic  work  in  this  section  has  been  carried  on  in  cooperation  with  the  SUt*  by 
Henry  Thurtell,**  State  engineer,  assisted  by  W.  A.  Wolf,  .».  T.  Shaw.  R.  A.  Craig,  O.  F.  Hei»r,H.H. 
Church,  and  L.  A.  Woolley.  Acknowledgment  is  due  to  the  Southern  Pacific  Company  for  tnuwport*- 
tion  furnished  to  the  district  hydrographcr  and  assistants,  and  also  to  the  San  Pedro  Los  Angeks,ind 
Salt  Lake  Railroad  for  transportation  furnished  to  the  State  engineer. 

New  M  exico-  The  hydrographic  work  in  the  northern  portion  of  this  Territory  was  carried  on  ante 
the  direction  of  the  district  hydrographcr,  M.  C.  Hinderlider,  assisted  by  R.I.Meeker  and  O.H.  Tim- 
merman.  Acknowledgments  are  due  the  Denver  and  Rio  Grande  Railroad  for  transportation  for  R.L 
Meeker. 

Utah.— Engineer  George  L.  Swendsen,*  assisted  by  W.  G.  Swendsen,  acting  hydrographer.  and  A.  B. 
Larson.  Acknowledgments  are  due  to  the  ( >regon  Short  Line,  Denver  and  Rio  Grande,  and  San  Pedro. 
Los  Angeles  and  Salt  Lake  railroads  for  transportation:  to  the  Telluride  Power  Company,  theSptn- 
ish  Fork  and  Payson  canal  companies,  the  Sevier  River  water  users,  and  State  Engineer  C.  Tanwn 
also  to  Doctor  Hyatt,  of  the  United  States  Weather  Bureau,  for  material  assistance  in  field  observt- 
tions.  The  Salt  Lake  dally  papers  have  continued  their  interest  by  following  conditions  very  ckwdj- 
The  hydrographic  work  in  the  Uinta  Indian  Reserve  and  on  upper  Green  River  in  Utah  has  been  car- 
ried on  under  the  direction  of  the  district  hydrographcr,  M.  C.  Ilinderlider,  by  the  resident  hydrog- 
raphcr, Howard  S.  Reed,  with  headquarters  at  Fort  Duchesne. 

Wyoming—  The  hydrographic  work  in  this  State  has  been  carried  on  under  the  direction  of 
the  district  hydroprapher,  M.  <\  Hinderlider,  ami  by  the  resident  hydrographer,  A.  J.  ParahaD- 
Acknowledgments  are  due  the  Union  Pacific  Railroad  for  annual  passes  over  its  lines  in  Wyoming  for 
the  resident  hydrographer. 

GENERAL  DESCRIPTION  OF  COLORADO  RIVER  DRAINAGE  BASIN. 

Colorado  Kiver  is  formed  in  the  southeastern  part  of  Utah  by  the  junction  of  Grand  tfd 
Green  rivers.  Green  Kiver  is  larger  than  the  Grand  nnd  is  the  upward  continuation  of  the 
Colorado.  Including  the  Green  the  entire  length  of  the  Colorado  is  about  2,000  miles.  1^ 
region  drained  is  about  S(X)  miles  long,  varies  in  width  from  300  to  500  miles,  and  contain8 
alnmt  300,000  square  miles.  It  comprises  the  southwestern  part  of  Wyoming,  the  wester0 
part  of  Colorado,  the  eastern  half  of  Utah,  practically  all  of  Arizona,  and  small  portions  of 
California,  Nevada.  New  Mexico,  and  old  Mexico.  Most  of  this  area  is  arid,  the  raeaD 
annual  rainfall  being  alxuit  S\  inches.  The  streams  receive  their  supply  from  the  melting 
snows  on  the  high  mountains  of  Wyoming,  Ctah,  and  Colorado. 

There  are  two  distinct  portions  of  the  basin  of  the  Colorado.  The  lower  third  is  but 
little  alx>ve  the  level  of  the  sea.  though  here  and  then*  ranges  of  mountains  rise  to  ele- 
vations of  2,(XX)  to  f>,(KK)  feet.  This  part  of  the  vall.-v  i^  bounded  on  the  north  by  alin«? 
of  cliffs  which  present  a  bold,  often  vertical,  step  hundreds  or  thousands  of  feet,  to  tbe 
table-land  above.  The  upper  two-thirds  of  the  basin  stands  from  4,000  to  8,000  fe**- 
above  sea  level,  and  is  bordered  on  the  east.  west,  and  north  bv  ranges  of  snow-clad  mouD" 
tains  which  attain  alt  itudes  varying  from  N.(MX)  to  1  1,(XM)  feet  al>ove  sea  level.  Through  tln= 
plateau  the  Colorado  and  its  tributaries  have  cut  narrow  gorges  or  canyons  in  which  the*} 

a  Ofliee,  Phoenix,  Ariz. 

b  Office,  1108  rnion  Trust.  Buildinir.  Los  Angeles.  Cal. 

c  Ofliei*  of  district  engineer  for  Colorado.  Kansus.  eastern  I'tah,  northern  New  Mexico,  and  southed 
Wyoming.  Chamber  of  Commerce  Building,  Denver,  Colo. 
<i  Office,  Carson.  Xev. 
€  Office,  Salt  Lake  City,  Utah. 
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A  almost  inaccessible  depths.  At  points  where  lateral  streams  enter,  the  canyons  are 
n  by  narrow,  transverse  valleys,  diversified  by  bordering  willows,  clumps  of  box  elder, 
mall  groves  of  Cottonwood.  The  whole  upper  basin  of  the  Colorado  is  traversed  by  a 
inth  of  these  canyons,  most  of  which  are  dry  during  the  greater  portion  of  the  year,  and 
water  only  during  the  melting  of  the  snow  and  the  brief  period  of  the  autumnal  and 
grains.' 

iw  mesas,  dry  and  treeless,  stretch  back  from  the  brink  of  the  canyons,  and  beyond  are 
lines  of  brilliantly  colored  cliffs,  scores  or  hundreds  of  miles  in  length  and  hundreds  or 
sands  of  feet  in  altitude,  presenting  steep  or  even  vertical  faces  of  rock.  These  cliff's 
i  a  series  of  terraces,  and  each  marks  the  boundary  "of  some  geological  series  of  strata 
;dges  of  which  are  exposed,  like  courses  of  masonry,  in  the  scarp  walls  of  the  palisades."  a 
lateral  extension  of  such  a  line  of  cliffs  is  very  irregular,  sharp  salients  being  projected 
he  plains  below  and  deep  recesses  cut  into  the  terraces  above. 

he  region  is  further  diversified  by  short  ranges  of  eruptive  mountains.  A  vast  system 
ssures  extends  across  the  country,  and  huge  cinder  cones,  red,  brown,  and  black,  stand 
ig  the  fissures  and  form  conspicuous  landmarks,  set,  as  they  are,  in  contrast  to  the 
jbt  varigated  rocks  of  sedimentary  origin. 6 

a  a  matter  of  convenience  the  drainage  area  has  been  divided  into  three  basins:  (1) 
en  River  basin,  (2)  Grand  River  basin,  and  (3)  Colorado  River  below  the  junction  of 
nd  and  Green  rivers,  and  each  of  these  basins  is  subdivided  to  allow  the  separate  descrip- 
i  of  branches  of  the  main  river. 

GREEN  RIVER  DRAINAGE  BASIN. 
AREA  AND  EXTENT. 

jreen  River  and  its  tributaries  drain  an  area  rudely  triangular  in  outline,  bounded  on  the 
th  and  east  by  the  Wind  River  Mountains  and  the  ranges  forming  the  Continental  Divide, 
the  south  and  east  by  the  White  River  Plateau  and  the  Roan  or  Book  ClifTs,  and  on  the 
th  and  west  by  the  Gros  Ventre  and  Wyoming  mountains  and  the  great  Wasatch  Range. 
?  greatest  length  of  the  basin,  north  and  south,  is  about  370  miles.  In  an  east-west  direc- 
i  it  measures  at  its  widest  point  about  240  miles.  The  total  drainage  area  is  approxi- 
tely  41,000  square  miles. 

fhe  area  includes  a  large  part  of  western  Wyoming,  northwestern  Colorado,  and  eastern 
ih.  The  Uinta  and  Uncompahgre  Indian  reservations  are  located  in  this  basin  in  north- 
tern  Utah. 

n  the  following  account  of  the  work  of  the  United  States  Geological  Survey  in  this  region 
ing  1905  the  basin  has  been  subdivided,  as  a  matter  of  convenience,  the  main  river  being 
cribed  first  and  the  tributary  streams,  beginning  at  the  headwaters,  afterwards. 

GRKKN  RIVKR. 

l>E8CRII*TION  OF  1IA.SIN. 

Jreen  River  heads  on  the  west  slope  of  the  Wind  River  Mountains  in  western  Wyoming, 
ultimate  source  being  a  number  of  small  lakes  fed  by  the  glaciers  and  immense  snow 
HMits  always  to  be  found  on  Fremont  and  neighboring  peaks.  For  perhaps  25  miles  the 
er  flows  northwestward  through  the  mountains.  It  then  turns  abruptly  and  runs  in  a 
era!  southerly  direction  across  western  Wyoming  into  Utah.  A  few  miles  below  the 
oming-Utah  boundary  another  sharp  turn  carries  the  river  eastward  along  the  Uinta 
untains,  through  which  it  breaks  near  the  east  end  of  the  range.  It  then  flows  south- 
*d  in  Colorado  for  about  25  miles,  turns  buck  into  Utah,  and  continues  to  flow  in  a  south- 
terry  and  southerly  direction  until  it  unites  with  the  Grand  to  form  the  Colorado.  Its 
*th,  measured  roughly  along  the  course,  is  approximately  425  miles. 


Dutton,  C  E.,  Physical  geology  of  the  (Jraiul  Canyon  district:  Second  Ann.  Kept.  lT.  S.  uiH^  s 

,  1882,  p.  51. 

Powell,  J.  W.,  Exploration  of  tho  Colorado  River  of  the  West,  Washington,  1875,  p.  6. 
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The  topography  of  the  headwater  region  is  rugged  in  the  extreme.  The  Wind  River 
Range  on  the  east  and  the  Gros  Ventre  and  Wyoming  ranges  on  the  northwest  and  vest 
gradually  close  in  as  they  extend  southward,  forming  a  basin  comprising  approximately 
7,4,50  square  miles  in  extent  above  the  gaging  station  at  Green  River,  Wyo.  The  upper  ptrt 
of  this  basin  is  very  narrow,  but  southward  the  valley  opens  out  and  near  FontaneDe,  Wyo., 
is  several  miles  wide,  with  benches  and  rolling  table-lands  extending  westward  to  the  fool- 
hills  of  the  Wyoming  Range  and  eastward  to  the  bluffs  which  hug  the  east  bank  of  the  river. 
At  Green  River  the  valley  is  again  narrow — only  a  few  hundred  yards  in  width — and  for  some 
distance  southward  the  river  runs  between  bluffs  standing  so  close  together  that  no  food 
plain  is  seen.  Throughout  much  of  its  course  in  Utah  the  Green  flows  through  a  succession 
of  Jong,  deep,  narrow  canyons,  with  walls  ranging  in  height  from  a  few  hundred  to  as  many 
thousand  feet,  separated  by  short  valleys  containing  small  tracts  of  arable  lands. 

in  its  upper  course  the  Green  receives  as  tributaries  numerous  streams  heading  in  the 
Wind  River,  Gros  Ventre,  and  Wyoming  ranges  of  mountains,  some  of  them  extending  so  far 
back  into  the  abrupt,  ragged  canyons  that  they  dovetail  with  streams  flowing  in  opposite 
directions.  The  most  important  of  these  tributaries  are  Newfork  River,  Big  Sandy  Greek, 
La  Barge  Creek,  Fontanelle  Creek,  Black  Fork,  and  Henry  Fork.  South  of  the  Uinta  Moan- 
tains  the  first  large  stream  flowing  into  the  Green  is  the  Yampa,  which  comes  in  from  the 
east  at  the  point  where  the  Green  turns  westward  to  reenter  Utah  after  its  southward  journey 
in  Colorado.  Farther  south  Ashley  Creek  and  Uinta  and  White  rivers  discharge  their 
waters  to  the  Green,  Ashley  Creek  and  the  Uinta  from  the  west  and  the  White  from  the  east. 
Below  this  point  the  only  tributaries  of  importance  are  Minnie  Maud  Creek  and  San  Rafael 
River,  which  enter  from  the  west,  the  latter  at  a  point  about  32  miles  above  the  junction  of 
the  Green  and  the  Grand. 

In  the  foothills  and  in  close  proximity  to  the  main  ranges  of  the  upper  portion  of  the 
basin  the  soil  is  sand  mixed  with  disintegrated  granite,  changing  into  a  light,  sandy  loam  on 
the  rolling  uplands,  and  a  rich  alluvial  deposit  in  the  valleys  adjacent  to  the  waterways. 
Very  little  land  is  under  cultivation,  and  except  in  a  few  favored  localities  the  only  product  is 
hay,  which  is  consumed  by  the  stock  grazed  on  the  surrounding  hills.  Directly  south  of  the 
Uinta  Mountains,  in  the  region  drained  by  Ashley  Creek  and  Uinta,  Whiterocks,  and 
Duchesne  rivers,  large  tracts  of  excellent  agricultural  land  are  found,  much  of  it  being  com- 
prised in  the  L'inta  Indian  Reservation. 

The  geology  of  this  basin  is  described  in  the  Eleventh  Annual  Report  of  the  United  States 
Geological  and  Geographical  Survey  of  the  Territories  for  1877,  F.  V.  Hayden  in  chaige, 
pages  509-6-16.  Information  in  regard  to  the  hydrography  is  contained  in  the  first  to  fourth 
annual  reports  of  the  Reclamation  Service  and  in  other  United  States  Geological  Survey 
reports. 

GREEN  RIVER  AT  (iRKENUIVER,  WYO. 

This  station  was  established  May  2,  1895,  near  the  pump  house  at  a  point  about  40  f<*^ 
below  the  bridge  of  the  Union  Pacific  Railroad, at Greennver,  Wyo.  Since  that  dateitha^ 
been  maintained  continuously,  except  for  a  few  months  during  the  winter  and  during  th** 
year  1900. 

The  channel  is  straight  for  about  500  feet  above  and  300  feet  below  the  measuring  section, 
and  the  banks  are  sufficiently  high  to  prevent  overflow.  The  bed  of  the  stream  is  composed 
of  sand.  During  low-water  periods  the  entire  right  half  of  the  channel  is  a  bed  of  clean  sand, 
shifting  more  or  less  each  year,  and  the  stream  runs  in  a  single  channel  on  the  left;  but  as  the 
water  rises  it  extends  across  the  two  channels  and  under  the  approaches  of  the  bridge.  At 
the  gage  there  an»  at  ordinary  stages  two  channels  and  at  times  of  flood  four  channels,  inter- 
rupted, to  some  extent,  by  open  cribs  four  feet  wide,  made  by  spiking  heavy  planks  to  piles 
driven  into  the  bed  of  the  stream,  which  here  is  sandy  but  stable. 
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Discharge  measurements  are  made  from  the  iron  highway  bridge  about  one-half  mile  below 
the  railway  bridge,  as  the  section  under  the  latter  is  unsatisfactory  for  the  purpose.  The 
initial  point  for  soundings  is  a  deep  notch  cut  in  the  railing  near  the  end  of  the  bridge  on  the 
left  bank. 

The  gage,  which  was  observed  during  1905  by  William  Slater,  is  a  staff  securely  fastened 
to  heavy  submerged  cribbing  on  the  east  bank  of  the  river.  The  bench  mark  is  a  cross  on 
Che  third  step  from  the  bottom  of  the  south  end  of  the  east  abutment  of  the  railroad  bridge; 
elevation  12.48  feet  above  the  zero  of  the  gage.  It  has  not  changed  perceptibly  since  so 
placed. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  Bull = Bulletin;  WS= Water-Supply 
Paper): 

Description:  Ann  18,  lv,  pp  272-273;  Bull  140,  p  200;  WB  16.  p  135;  28,  p  131;  37,  pp  286-287;  50,  pp  366- 
387;  66,  p  82;  85,  p  75;  100,  p  124;  133.  p  53. 

Discharge.  Ann  18,  iv,  p  274;  Bull  140,  p  200;  WS  16,  p  135;  28,  p  142;  37,  p  287;  66,  p  82;  85,  p.  75;  133, 

Discharge,  monthly:  Ann  18,  iv,  p  275;  19,lv,p395;  20,  iv,  pp  378-380;  21,iv.p302;  Bull  140,  p  201 ;  WS 
75,  p  164;  85,  p  77;  133,  p  56. 

Discharge,  yearly:  Ann  20,  iv,  p  58. 

Gage  heights:  Bull  140,  p  201;  WSll,p70;  16,  p  135;  28,  p  134;  37,  p  287;  50,  p  367;  66,p83;  85,  p  76;  100, 
p  125;  133.  p  54. 

Hydrographs:  Ann  18,  iv,  p  275;  19,  iv,  p  396;  20,  iv,  p  381;  21,  iv,  p  303. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  379. 

Rating  tables:  Ann  18,  lv,  p  274;  19,  iv,  p  395;  Bull  140,  p  201;  28,  p  144;  39,  p  451;  66,  p  173;  85,  p  76; 
133,  p  55. 

-  Discharge  measurements  of  Green  River  at  Greenriver,  Wyo.,  in  1906. 


Hydrographer. 


March  26 A.  J.  Parshall . 

April6 1 do 

April  16 1 do 

April  28 do 

May  18 do 

May  28 do 

June  12 i do 

June  25 : do 

June  29 do 

July  25 1 do 

August  6 ! do 

August  16 1 do 

September  8... ' do 

September  23..  I do 

October  20 1 do 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

164 

470 

163 

470 

164 

535 

170 

644 

166 

540 

234 

907 

289 

1,702 

284 

1,258 

284 

1,353 

240 

919 

170 

683 

166 

621 

164 

562 

159 

495 

160 

509 

Mean 
velocity. 


Ft. 


per  sec. 
1.53 
1.22 
1.67 
2.13 
1.58 
2.81 
4.46 
3.71 
3.78 
2.60 
2.03 
1.77 
1.35 
.90 
.93 


Gage 
height. 


Feet. 
0.88 
.85 
1.15 
1.70 
1.15 
2.35 
4.00 
3.05 
3.25 
2.30 
1.70 
1.40 
1.00 
.55 
.65 


Dis- 
charge. 


Sec.-ft. 

718 

573 

894 

1,374 

854 

2,546 

7,590 

4,666 

5,116 

2,392 

1,389 

1,103 

759 

445 

476 


i 
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Daily  gage  height,  in  feet ,  of  Green  River  at  Greenriver,  Wyo.,for  1905. 


Day. 


Apr. 


1 

1 
0.8 

2 

'        .85 

3 

.8 

4 

.82 

5 

85 

6 

88 

7 

.95 

8 

.92 

9 

95 

10 

1.05 

11 

1.22 

12 

1.25 

13 

1.2 

14 

1.15 

15 

1.15 

16 

1.15 

17 

1.2 

18 

1.2 

19 

1.2 

20 

1.25 

21 

1.28 

22 

1.3 

23 

1.28 

24 

1.28 

25 

1.35 

26 

1.42 

27 - 

1.52 

28 

1.58 

29 

1.6 

30 

1.55 

31. 

May.  i  Juno,  i  July.   ,   Aug. 


1.42 

1.45 

1.55 

1.72 

1.8 

1.78 

1.7 

1.68 

1.58 

1.55 

1.5 

1.45 

1.35 

1.3 

1.22 

1.18 

1.1 

1.15 

1.3 

1.5 

1.68 

1.72 

1.88 

1.98 

2.2 

2.3 

2.3 

2.42 

2.58 


I 


2.65 
2.68 
2.85 
3.12 
3.48 
3.7 
3.95  ; 
3.78  ! 

3.7  ! 

3.95 ; 

4.08  | 
3.95  I 
3.?2  , 
3.48  , 
3.65  ; 

3.9  ; 
4.0 
4.0 
4.28  i 
3.95  ! 
3.6    ' 

3.25 ; 

3.05  ! 

3.0    ; 

3.02  ; 

3.1 

3.15 

3.22 

3.32 

3.4     , 


3.4     > 

3.3    ! 

3.32  i 

3.22  | 

3.08  | 

3.02  I 

2.95  j 

2.88  j 

2.82  : 

2.8 

2.72 

2.65 

2.62 

2.-« 

2.72 

2.75 

2.75 

2.78 

2.72 

2.68 

2.6 

2.55 

2.45 

2.42 

2.32 

2.22 

2.2 

2.15 

2.12 

2.08 

2.0 


1.95 

1.9 

1.82 

1.8 

1.75 

1.7 

1.65 

1.65 

1.6 

1.58 

1.55 

1.5 

1.45 

1.4a 

1.45 

1.38 

1.32 

1.28 

1.2 

1.15 

1.2 

1.2 

1.2 

1.2 

1.25 

1.2 

1.2 

1.15 

1.2 

1.2 

1.2 


Sept.  ,  Oct 


1.2 

1.2 

1.2 

1.2 

1.25 

1.28 

1.22 

1.2 

1.15 

1.1 

1.02 
.92 
.82 
.75 
.72 
.7 
.65 
.65 
.65  ' 
.6    I 

•• ; 

.55, 
.55  i 
.55' 

■•! 

•5  , 
.5  ! 
.55  i 


I 


.62! 


.75 

.8 

.71 

.7$ 

.71 

.7 

.7 

.ft 

M 

.« 
C 

.< 

.$ 

.« 

.< 

.« 

.« 

.» 

.55 

.55 

.55 

.55 

.55 

.55 

.52 

.5 

.5 

.5 

.55 

.55 


Station  rating  table  for  Green  Kiivr  at  Grtenriver,  \\'yo.,from  April  1  to  October  31, 1905- 


(lag.- 

bright. 

Discharge. 

(•ace 
height. 

Discharge. 

height. 

Discharge.  • 

Gage 
height. 

i  Discharge.1 

F,<t. 

Stcond-ffft. 

Feet. 

Sfcond-fftt. 

Fttt. 

Sdond-frd. 

Feet. 

1 
y,Second-feet) 

0.50 

420 

1.50 

1,160 

2.50 

2,910 

3.50 

1         5,920 

.60 

475 

1.60 

1,205 

2. 60 

3.180    ' 

3.60 

l         6,250    , 

.70 

535 

1.70 

1.3vS0 

2.  70 

3,460 

3.70 

j          6,585    ' 

.so  ; 

60u 

l.so 

1,510 

2.  80 

3.745     ' 

3.80 

j          6,920    ! 

.  90     ' 

670 

1.90 

1,655 

2.90 

1.035 

3.90 

1          7, 255    | 

1.00 

745 

2.<X) 

1.815 

3.  00 

1,330 

4.00 

1           7,590    ' 

1.10     | 

820 

2.10 

1,905 

3. 10 

l.»i.r, 

4.10 

!          7.9.-W    ! 

1.20     ! 

900 

2.20 

2, 195 

3.  20 

1.915 

4.20 

|          8,270    \ 

1.30     ' 

9K0 

2. .'«) 

2.415 

3.  30 

5.  21m 

4.30 

1          8,610    ' 

1.40     ' 

i 
I 

1.065 

2.  10 

2. 655 

3.  -10 

5.590 

1                        J 

Note.  -The  above  table  Is  applicable  only  for  open-channel  c< 
measurements  made  during  1905  and  is  well  defined. 


lditions.    It  is  based  on  15  dischargi 
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Estimated  monthly  discharge  of  Green  Riivr  at  Greenriver,  Wyo.ffor  1906. 
(Drainage  area,  7,450  square  miles.] 


Month. 


ril. 


y 

gust 

ytember. 
tober.... 


The  period. 


Discharge  in  second-feet. 


,  Maximum. 


Minimum,  i    Mean 


1,265 

600 

3,602 

820 

8,542 

3,320 

5,590 

1,815 

1,735 

860 

964 

420 

600 

420 

883 
1,582 
5,947 
3,459 
1,122 
639 
486 


Total  in 
acre-leet. 


Run-off. 


'rS^n^  U>epth  in 
PermTarC     «»*»■ 


Depth  in 


52,540 
97,270  ! 
353,900 
212, 700  ! 
68,990  ! 
38,020  j 
29,880  | 


I 


0.119 

0.133 

.212 

.244 

.798 

.890 

.464 

.535 

.151 

.174 

.086 

.096 

.065 

.075 

GREEN    KIVER   AT  JENSEN,    UTAII. 

This  station  was  established  November  7, 1903.  It  is  located  at  Jensen  post-office,  about 
0  feet  below  what  is  known  as  Billings  Ferry,  15  miles  from  Vernal.  The  nearest  railroad 
ation,  Dragon,  Utah,  is  about  40  miles  distant.  Brush  Creek  enters  the  river  1J  miles 
jove  the  station  and  Ashley  Creek  3  miles  below. 

The  channel  is  straight  for  about  1,000  feet  above  and  below  the  station.    The  right  bank 

high,  is  composed  of  gravel,  and  will  not  overflow;  the  left  bank  is  low  and  sandy  and 
overed  with  underbrush.  The  bed  of  the  stream  is  sandy  and  shifting.  There  is  but  one 
tiannel  at  all  stages. 

The  first  discharge  measurements  were  made  from  the  ferryboat,  but  the  station  was 
quipped  with  a  cable  and  car  during  1904.  The  initial  point  for  soundings  is  the  first 
rhite  mark  on  the  cable  on  the  right  bank. 

The  gage  is  a  vertical  timber  10  feet  long,  braced  to  a  cottonwood  tree  about  10  feet  from 
the  edge  of  the  river.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  40-penny  spike 
Iriven  into  the  cottonwood  tree  to  which  the  gage  is  attached;  elevation,  10.66  feet  above 
Ae  zero  of  the  gage.  (2)  A  40-penny  spike  driven  into  the  southwest  corner  of  Mr.  Billings's 
Fain  house  about  3  feet  above  the  ground;  elevation,  25.64  feet  above  the  zero  of  the  gage. 

^formation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
to  United  States  Geological  Survey: 

Description:  100,  pp  123-124;  133,  p  56. 
Diaeharge:  100,  p  124;  133,  p  57. 
^scharge,  monthly:  133,  p  58. 
laJ5o  heights:  100,  p  124;  133,  p  57. 
^ting  table:  133,  p  58. 

Daily  gage  height  f  in  feet,  of  Green  River  at  Jensen,  Utah,  for  1(.)05. 


£>ay. 

June. 

July.  ' 

1 

8.9 
9.18 
9.59 
9.81 
10.15 
10.4 
11.09 
11.16 
10.92 
10.82 
10.05 

6.96 
6.79 
6.73 
6.64 
6.68 
6.49 
6.11 

, 

I 

4 

5 

6 

7 

s 

5.88 

g 

5.69 

j 

5.47 
5.39 

[ 

Aug. 

Day. 

1  T 
June. 

July. 

Aug 

1 

Day. 

June. 

July. 

Aug. 

3.86 

12 

J  11.1 

.">.  2s 

22. 

H.  28 

4.7 

3.82  | 

13 

.'   10.  S8 

5.2 

.     23 

7.52 

4.52 

3.68 

14 

.    10.36 

5.09 

.     24 

7.71 

4.4S 

3.6    ! 

15 

16 

.      0. 98 
.      9. 7a 

4.97  : 
1.92  ' 

25 

7. 66 
7.59 

4.4 
i.  25 

3.48  , 

.     26 

1 

17 

.      9. 52 
9. 49 

4.87 
4.82 

27 

.     28 

7.4 
7.23 

4.1 
3.99 

IS 

19 

20 

.      9. 46 
.j     9.34 

4.  86 
4.86 

.     29 

7.09 
6.96 

3.93 
4.0 



.     30 

21 

J     8.86 

i 

4.82 

.     31 

3.76 

i 

1 
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STREAM   MEASUREMENTS   IN   1905,  PABT    XT. 


GREEN   RIVER  AT  OURAY,  T7TAH. 

Thin  stat  i<  >n  was  established  March  23,  1904.  It  is  located  about  500  feet  below  the  fan  I 
maintained  by  the  Government  at  Ouray,  Utah.  The  nearest  town  is  Vernal,  Utih,  35  ] 
miles  distant,  and  the  nearest  railroad  station  is  Dragon,  about  35  miles  distant. 

The  channel  is  slightly  curved  for  about  2,000  feet  above  and  is  straight  for  1,200  feet  1 
Mow  the  station.  Both  banks  are  fairly  high  and  timbered.  The  right  bank  overflow? for  I 
a  short  distance  at  high  stages.  The  bed  is  composed  of  clean  sand  and  is  shifting,  lb  | 
stream  is  usually  confined  to  one  channel,  which  changes  as  sand  bars  are  formed  during  ' 
high  water.     The  velocity  is  fairly  good. 

Discharge  measurements  are  made  from  the  Government  ferry  cable,  which  1st 
across  the  river  alx>ut  500  feet  above  the  gage.    The  initial  point  for  soundings  is  the  fat 
white  mark  on  the  cable  on  the  right  bank  of  the  river. 

The  gage  is  a  staff  securely  driven  into  the  river  bottom  and  spiked  to  a  large  cottonwool 
tree  that  overhangs  the  right  bank.  The  gage  is  referred  tc  bench  marks  as  follows:  (1)  A 
large  nail  driven  into  the  inside  face  of  the  tree  that  supports  the  gage  rod;  elevation,  ISA 
feet  ahove  the  zero  of  the  gage.  (2)  A  large  nail  driven  into  a  blaze  on  a  root  of  one  of  a 
group  of  large  cot  ton  wood  trees  150  feet  northeast  of  the  gage;  elevation,  13.51  feet  above 
the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  59-60. 


Daily  gage  height,  in  feet,  of  Green  River  at  Ouray,  Utah,  for  1905. 


s. 
9. 

11. 
12. 
n. 
ii. 


is... 
19... 

a)... 

•21... 


26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan.    .    Feb. 


Mar. 


0.8 

.8 
.82 
.88 
.9.-) 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0       ; 

1.02 

i.os ; 

...  i 

i.rj  i 

1.18  ! 

1.2  | 
1.22  | 
1.2.".  J 
1.25  J 

i.2."» ; 

1.2*  | 

1.3  J 
1.3 
1.3 
1.3 


1.45 

1.55 

1.72 

1.92 

2.0 

1.9 

1.75 

1.5 

1.25 

1.1 

1.0 

1.0 

1.0 

.95 

.9 
1.0 
1.0-"> 
1.2 
1.32 
1.38 
1.4 
1.12 
LIS 
1.5 
1.5 
1.48 
1.38 
1.28 
1.  is 
1.1 
1.2 


Apr. 


May. 


1.15 
1.1 
1.1 
1.0 

1.0    j 

1.02  ! 
1.1 
1.02 

.92 
1.0 
1.5 
1.82 
2.1 
2.3 
2.3 
2.3 
2.3 
3.05 
3.05 
3.3 
2.65 
2.7 
2.9 
2. 75 

2.  Cm 

3.05 

3.  2 

3. 3 
3.5 


4.32 

4.75 

5.0 

5.6 

5.95 

5.4 

4.82 

4.45 

4.25 

4.1 

4.22 

4.4 

4.7 

4.6 

4.28 

4.0 

3.95 

4.05 

4.45 

5.65 

6.55 

7.22 

7.72 

8.3 

8.78 

8.95 

9.1 

8.9 

8.9 

8.72 

8.52 


June. 


8.45 
8.75 
9.25. 
9.72 
10.1 
10.28 
10.72 
11.12 
11.28 
10.95 
10.4 
10.55 
10.75 
10.22 
9.72 
9.35 
8.92 
8.88 
8.7 
8.38 
8.25 
8.0 
7.7 
7.32 
6.9 
6.58 
6.5 
6.28 
6.1 
5.9 


July. 


5.75 
5.55 

5.4$ 

5.a 

5,22 

5.06 
4.85 
4.42 
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GREEN  RIVER  AT  GREENRTVER,  UTAH. 

Rris  station  was  established  October  21, 1894,  discontinued  in  November,  1896,  and  i 
blished  February  16,  1905.  It  is  located  at  the  Rio  Grande  Western  Railway  bridge  at 
reenriver  (formerly  Blake),  Utah,  in  latitude  39°  north,  longitude  110°  9'  west,  in  the  San 
afiel  quadrangle. 

The  channel  is  straight  for  about  2,000  feet  above  and  1 ,000  feet  below  the  station.  Both 
inks  are  barren  and  are  sufficiently  high  to  prevent  overflow.  At  the  ferry  cable  the  bed 
i of  clay  and  shale  and  is  apparently  permanent  except  for  a  thin  layer  of  silt  or  sand,  which 
i  deposited  near  the  center  at  low  stages  and  sluices  out  at  high  stages.  The  bed  at  the 
■Broad  bridge  is  in  the  main  solid  rock  and  is  probably  permanent,  but  is  rather  rough  in 
vofile.  Conditions  for  high-water  measurements  are  unfavorable  owing  to  the  large 
aasonry  piers  of  the  bridge  and  the  high  velocity  of  the  current.  The  velocity  at  the  low- 
rater  section  is  low.    Information  in  regard  to  winter  conditions  is  incomplete. 

At  low  and  ordinary  stages  discharge  measurements  are  made  from  a  ferryboat  at  a  point 
00  to  500  feet  above  the  bridge.  The  cable  to  which  the  ferryboat  is  attached  is  graduated 
1 20-foot  intervals  with  white  paint.  The  initial  point  for  soundings  is  the  south  face  of  a 
►lazed  tree,  to  which  the  cable  is  attached,  on  the  west  side  of  the  stream.  High-water 
aetsurements  are  made  from  the  lower  chord  on  the  upstream  side  of  the  steel-truss  rail- 
oad  bridge.  The  initial  point  for  soundings  is  a  white  zero  mark  across  the  rail  on  the  east 
sd  of  the  bridge. 

The  gage,  which  was  read  during  1905  by  Frank  Jacobs,  is  of  the  chain  type,  and  is 
ttUched  to  the  upper  guard  rail  of  the  bridge  at  a  point  near  the  second  pier  from  the  west 
iud.  The  length  of  the  chain  is  28.45  feet.  The  distance  from  the  outside  edge  of  the  pul- 
ey  to  the  3-foot  mark  on  the  gage  rod  is  1.85  feet.  The  old  bench  mark  established  in  1894 
vis  on  a  pier,  but  a  new  bridge  has  since  been  constructed  and  the  pier  changed.  It  was 
therefore  impossible  to  get  a  definite  tie  to  the  original  datum.  A  rough  tie  was,  however, 
>btained  from  the  old  inclined  gage  on  the  shore  near  the  pump  house,  and  this  showed  the 
nesent  datum  to  be  1.68  feet  below  the  original.  In  view  of  the  fact  that  the  cross  section 
U  the  gage  has  been  changed  to  some  extent  by  the  relocation  of  the  bridge  piers,  it  is 
tttobably  impossible  to  establish  a  satisfactory  relation  between  the  original  records  and 
those  now  being  taken.  The  present  bench  mark  is  the  top  of  a  l}-inch  iron  drift  bolt  set 
n  the  west  abutment  of  the  railroad  bridge  on  the  north  side.  The  bolt  projects  about  8 
nches  above  the  surface  of  the  stone  and  is  on  one  of  the  footing  courses  of  the  abutment 
ibout  3  feet  from  the  top;  elevation  of  bench  mark  atwvc  the  zero  of  the  gage,  25.64  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
Jnited  States  Geological  Survey  (Ann= Annual  Report;  Bull=Bulletin;  WS=Water-Sup- 
'ly  Paper): 

Description:  Ann  18,  iv,  pp  275-276;  Bull  131,  p  48;  140.  pp  202-203;  WS  16,  p  136;  28,  p  131;  37,  pp 

2-293. 

Diacharge:  Ann  18,  iv,  p  276;  19.  iv,  p  396;  Bull  131,  pp  48,  92;  140,  p  202;  WS  16.  p  136;  37,  p  293. 

Discharge,  monthly:  Ann  18,  iv,  p  278;  19,  iv,  p  398;  20,  iv,  p  378.  387;  21,  iv,  p  304. 

Discharge,  yearly:  Ann  20,  iv,  p  58. 

3age  height*:  Bull  140,  p  203;  WS  11,  p  70;  16,  p  136;  28,  p  134;  37,  p  293. 

Hydrographs:  Ann  18,  iv,  p  279;  19,  iv,  p  398;  20,  iv,  p  388;  21,  iv.  p  305. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  379. 

bating  tables:  Ann  18,  iv,  p  277;  19,  iv,  p  397;  WS  28,  p  144;  39,  p  451. 
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Discharge  measure mrntx  < f  Green  RiiYr  at  Greenriver,  Utah,  in  1905. 


Date. 


Hydrographer. 


I 


March  16 « '  W.  G  Swendsen. 

April  25« ' do. 

April  25« do.. 

May  12* ' do. 

J  une  2  & I do. 

June  20  b j do. 

August  23<* I  A.  B.  Larson. 

August  23a I do. 


o  Measurement  made  from  ferryboat. 


b  Measurement  made  from  railroad  bridge. 


Daily  gage  height,  in  feet,  of  Green  River  at  Greenriver,  Utah,  for  1906. 


Day. 


Feb.     Mar.  ;  Apr.     May.    June. 


3.8 
3.9 
3.9 
4.05 


5 

4.1 

6 

'     4.1 

7 

4.2.*] 

8 

•     4.5 

9 

'     4.6 

10 

! 

i     4.9 

11 

5.05 

12 

i 

5 

13 

; 

4 

14 

. 

4 

15  

4 

16 

3.  H 

4 

3.  rt 

4 

IK 

3. 45 

4 

19.. 

3.  45 

4 

20 

3. 5 

4 

21   

3. 5 

4 

22 
23 

3. 5 

3.  6 

4. 

24 

3. 6 

4 

,>r> 

3. 6 

4 

26 

3.7 

4 

•>7 

>,  3.7 

4 

28 

3. 8 

4 

29 

4 

30 

4 

31 

4 

8 

6 

5 

5 

5 

5 

6 

5 

5 

55 

75 

0 

15 

4 
».3 
».3 
».  65 
>.65 


.45 

.4 

.5 


Note.     Ice  condition*  I)««ceinbcr  23-31. 


5.95  j 

6.1 

6.6    ! 

6.85  I 

7.15  | 

7.3    l 

7.25 

7.0 

6.7 

6.6 

6.4 

6.4 

6.6 

6.95 

6.75 

6.55 

6.4 

6.4 

6.4 

6.6 

7.0 

7. 95 
8.3 
8.fi 
8.85 
9. 05 
9.2 
9. 05 
9. 05 
9.  0 


8.95 

8.8 

9.0 

9.25 

9.6 

9.8 

9.85 

10.05 

10.3 

10.55 

10.5 

10.05 

10.2 

10.2 
9. 95 
9.85  I 
9.35  I 
9.25  j 
9.15  I 
9.05  j 
8.85  | 
8.65  I 
8.55  | 
8.4  ■ 
8.35 


July. 


8.05 

7.W| 


7.5 

7.4 

7.3 

7.25 

7.2 

7.1 

7.0 

6.9 

6.8 

6.7 

6.6 

6.45 

6.3 

6.25 

6.05 

6.0 

5.95 

5.85 

5.8 

5. 75 

5.7 

5.  7 

5. 6 

5.  6 

5. 5 

5.  45 

5.4 

5.  3 


Aug. 


5.05 

5.0 

5.0 

5.0 

5.0 

5.0 

4.9 

4.8 

4.7 

4.7 

4.6 

4.55 

4.5 

4.5 

4.5 

4.5 

4.45 

4.35 

4.2 

4.2 

4.2 

4.2 

4.2 

4.0 

4.0 

4.15 

4.15 

4.0 

4.0 

3. 95 

3.  9 
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%  rating  table  for  Green  River  at  Greenrwer,  Utah,  from  February  16, 1905,  to  Decem- 
ber SI,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

i     Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.20 

1,220 

j        4.60 

2,900 

6.00 

7,110 

7.80 

16,110 

3.30 

1,290 

4.70 

3,100 

6.10 

7,510 

8.00 

17,360 

3.40 

1,370 

4.80 

3,320 

6.20 

7,920 

8.20 

18,670 

3.50 

1,460 

4.90 

3,560 

6.30 

8,340 

8.40 

20,020 

3.60 

1,550 

5.00 

3,820 

6.40 

8,770 

8.60 

21,410 

3.70 

1,650 

5.10 

4,090 

6.50 

9,210 

8.80 

22,870 

3.80 

1,760 

5.20 

4,370 

6.60 

9,660 

9.00 

24,400 

3.90 

1,870 

1        5.30 

4,660 

6.70 

10,120    j 

9.20 

25,970 

4.00 

1,990 

5.40 

4,960 

6.80 

10,600 

9.40 

27,590 

4.10 

2,120 

1        5.50 

5,280 

6.90 

11,090    J 

9.60 

29,260 

4.20 

2,260 

!        5.60 

5,620 

7.60 

11,590 

9.80 

30,970 

4.30 

2,410 

5.70 

5,970 

7.20 

12,640    | 

10.00 

32,720 

4.40 

2,560 

5.80 

6,340    ■ 

7.40 

13,750 

10.50 

37,230 

4.50 

2,720 

5.90 

6,720 

7.60 

14,900    | 

e.— The  above  table  is  applicable  only  (or  open-channel  conditions.    It  is  based  on  eight  dis- 
>  measurements  made  during  1905.    It  is  fairly  well  defined  between  gage  heights  4.1  feet  and  9.1 


Estimated  monthly  discharge  of  Green  River  at  Greenriver,  Utah,  for  1905. 
[Drainage  area,  38.200  square  miles. J 


Month. 


Discharge  in  second-feet. 


Maximum. 


ary  16-28.. 


t 

nber.. 


iber 

iberl-22. 


The  period. 


1,760 
3,955 
6,915 
25,970 
37,700 
14,320 
3,955 
6.5J0 
6,720 
2,560 
1,870 


Minimum. 


,415 
,760 
,720 
,915 
900 
370 
870 
870 
870 
815 
220 


Mean. 


Total  in 
acre-feet. 


1,556 
3.020 
4,256 
13.910 
26.380 
8,202 
2,751 
2,530 
2.506 
2,052 
1,382 


40.120 
185,700 
253.200 
855,300 
1,570.000 
504,300 
169,200 
150,600 
154. 100 
122, 100 
60.300 

.      4.065,000  i. 

!  I 


Run-ofT. 


Second-teet 

per  square 

mile. 


0.041 
.079 
.111 
.364 
.691 
.215 
.072 
.066 
.066 
.054 
.036 


Depth  in 
inches. 


0.020 
.091 
.124 
.420 
.771 
.248 
.083 
.074 
.076 
060 
.029 


NEWFORK  RIVKR  DRAINAGE  BASIN. 

DESCRIPTION    OF   BASIN. 

vfork  River  and  its  tributaries  drain  a  portion  of  the  western  slopes  of  the  Wind  River 
J,  extending  from  Fremont  Peak  southeastward  to  Mount  Bonneville,  Mount  Geikie, 
Vin  Buttes.  The  main  stream  flows  in  a  general  southerly  course  to  a  point  near 
Wyo.,  where  it  turns  sharply  to  the  southwest,  joining  Green  River  about  40  miles 
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The  entire  length  of  the  New  fork  does  not  exceed  50  miles.  The  basin  as  a  whole  is  tri- 
angular in  shape  and  comprises  approximately  1,100  square  miles.  Forests,  in  some  plant 
dense,  cover  about  300  square  miles.     Pines  predominate,  but  aspens  and  firs  are  also  fouai- 

Pine,  Pole,  and  Boulder  creeks  and  Eastfork  River  are  the  chief  tributaries  of  the  New- 
fork.  These  are  all  small  streams,  heading  far  back  among  the  high  peaks  of  the  range  mi 
fed  by  the  numerous  springs  and  small  mountain  lakes  with  which  the  region  is  dotted. 
Fremont,  Boulder,  Fayette,  Half  Moon,  Burnt,  and  Meadow  lakes  are  the  largest  and  mart 
important  of  these.  Fremont  Lake,  through  which  Pine  Creek  flows,  has  an  area  of  approxi- 
mately 2,500  acres.  The  outlet  is  narrow  and  a  dam  at  this  point  might  be  made  to  rai» . 
the  water  surface  about  30  feet.  Such  a  dam  would  probably  store  all  the  surplus  witen 
of  the  creek.  Boulder  Creek  flows  through  Boulder  Lake.  The  outlet  of  this  lake  tbo it  J 
narrow,  and  a  dam  to  raise  the  surface  of  the  lake  about  5  feet  is  in  process  of  construct**.  1 
In  the  drainage  area  of  Pole  Creek  there  are  said  to  be  no  less  than  40  small  settling  basm  j 

The  upper  portion  of  all  these  streams  is  forested  and  the  valleys  and  rolling  bench  kak  m 
are  covered  with  sagebrush  and  a  sparse  growth  of  nutritious  grasses.  The  soil  of  the  foot- 1 
hill  region  is  sandy  and  gravelly  in  character,  gradually  becoming  a  rich  loam  at  the  lower 
levels.  Several  ditches  are  taken  out  of  Pine  and  Pole  creeks  and  Eastfork  River,  an* 
small  areas  of  land  are  irrigated  in  a  primitive  way.  The  valley  of  Boulder  Creek  contain 
from  15,000  to  20,000  acres  of  the  best  agricultural  land  in  the  northern  Green  River  ban. 
This  could  easily  be  watered  from  the  creek,  and  diversion  projects  which  contemplate  tk 
reclamation  of  the  greater  part  of  it  are  well  under  way. 

NEWFORK  RIVER  NEAR  CORA,  WTO. 

A  temporary  gaging  station  was  established  May  23,  1905,  for  the  purpose  of  obtainiig 
data  in  regard  to  the  relative  run-off  of  the  stream  and  its  tributaries.  It  is  located  at  tht 
"  Pinedale  Crossing,"  a»K>ut  3  miles  below  Cora,  in  sec.  19,  T.  34  N.,  R.  104  W. 

The  channel,  though  generally  very  winding,  is  straight  for  150  feet  above  and  100  feet 
below  the  gage.  The  banks  are  not  subject  to  overflow.  The  bed  of  the  stream  is  com- 
posed of  cobblestones  and  is  permanent. 

Discharge  measurements  are  made  by  wading  at  a  point  100  feet  above  or  from  a  foot 
bridge  50  feet  above  the  gage. 

The  gage  was  read  at  5  p.  m.  six  days  each  week  (the  Sunday  reading  being  estimated)  br 
J.  J.  Hansen,-  the  mail  carrier  between  Cora  and  Pinedale.  The  gage  consists  of  a  board 
nailed  to  a  hewn  timber,  firmly  braced  by  long  poles  to  the  left  bank  of  the  stream.  The 
bench  mark  is  the  top  of  a  stake  driven  into  the  ground  10  feet  northeast  of  the  gage,  oppo- 
site the  3.50- foot  mark  on  the  gage 

The  station  was  discontinued  August  31. 

Discharge  measurements  of  SewforJc  River  near  Cora,  Wyo.,  in  1906. 


Date. 


Hydrographer 


I  Width. 


I  Area  of 
section. 


May  Z\ j  A.  .1 .  Parshall . 

May  2."> i do 

June  IS | do 

June  22 i do 

September  20.. I do 

I 


Feet. 
25 
25 
35 
30 
12 


Mean 
velocity. 
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Daily  gage  height,  in  feet,  o/Newfork  River  near  Cora,  Wyo.,for  1906. 


dte.— Sunday  gage  heights  estimated. 


PINE  CREEK  NEAR  PINEDALE,  WYO. 

'ioe  Creek,  designated  on  the  eariler  maps  as  Fremont  Creek,  rises  on  the  southern  face 

'remont  Peak,  near  the  top,  and  flows  southwestward  to  its  point  of  junction  with  New- 

c  River.     Its  length  is  about  25  miles.     From  its  source  to  a  point  about  2  miles  beyond 

mont  Lake,  through  which  it  flows,  it  is  a  winding  stream  having  a  scries  of  falls  and 

ids,  almost  impassable  even  at  low  water.     Its  drainage  area  comprises  130  square 

es,  about  60  square  miles  being  covered  with  forest,  more  or  less  dense.    Two  diversion 

;hes  are  taken  from  the  stream,  and  together  these  irrigate  about  2,000  acres  of  grass 

d.    Another  canal  of  larger  dimensions  is  contemplated  to  provide  water  for  an  addi- 

ial  6,000  acres. 

i  gaging  station  was  established  on  the  stream  April  25,  1904.     It  was  located  about 

-fourth  mile  west  of  Pinedale,  but  this  location  not  proving  entirely  satisfactory,  it  was 

indoned  at  the  close  of  the  season,  and  April  2, 1905,  it  was  reestablished  near  the  Hansen 

ch,  1  mile  above  Pinedale,  in  sec.  28,  T.  34  X.,  R.  109  W. 

rhe  channel  is  comparatively  straight  for  several  hundred  feet  above  and  below  the 

p.    The  stream  runs  high  in  its  banks,  but  does  not  overflow.    The  bed  is  rocky  and 

manent.    There  is  but  one  channel,  and  this  is  unobstructed  except  during  the  winter 

nths,  when  ice  forms.    The  range  of  gage  heights  seldom  exceeds  2  feet. 

ligh-water  measurements  are  made  by  means  of  a  l>oat,  a  strong  wire  being  stretched 

m  bank  to  bank  for  use  as  an  anchor.     During  low-water  periods  measurements  are 

de  by  wading  at  a  point  300  yards  below  the  gage,  where  the  bed  of  the  channel  is  gen- 

ily  smoother. 

rhe  gage,  which  during  1905  was  read  daily  by  J.  J.  Hansen,  is  a  vertical  10-inch  round 

iber,  set  1  foot  deep  into  the  rocky  bottom  of  the  channel  and  braced  firmly  to  a  large 

ie  tree  on  the  right  bank.    The  bench  mark  is  a  spike  driven  into  the  tree  opposite  the 

oot  mark  on  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 

pply  Paper  No.  133,  of  the  United  States  Geological  Survey,  pages  60-02. 
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Discharge  measurements  of  Pine  Creek  near  Pinedale,  Wyo.,  in  1906. 


Date. 


Hydrographer. 


March 29 A.J.  Parshall . 

April  2 do 

April  21 1 do 

April  24 ! do 

May23 j do 

May  23  o ' do 

May25 ' do 

May  30 !  G.  N.  Stadin.. 

June  18  ft !  A.  J.  Parshall. 

June  22  * J do 

August  11 ' do 

September  16. .i do 

September  20. .\ do 


Width. 


Feet. 
26 


Area  of 
section. 


Sq.ft. 
25 


Ft. 


25 

25 

1.04 

35 

28 

1.29 

28 

32 

1.09 

77 

80 

1.50 

35 

52 

2.04 

77 

87 

1.58 

78 

118 

2.07 

80 

204 

6.19 

80 

180 

4.88 

80 

116 

2.31 

30 

34 

2.26 

30 

31 

2.16 

Mean     I     Gage 
velocity,  j  height. 


per  tec. \ 
1.04  I 


Feet. 
1.00 
1.00 
1.10 
1.10 
1.40 
1.40 
1.45 
1.65 
2.85 
2.50 
1.70 
1.30 
1.25 


I 


Dis- 
charge. 

Set.-fL 
% 
* 

X 

s 
11 
Id 

w 

244 

1,38 

88 


a  Measured  at  a  point  330  yards  below  station,  below  a  diversion  ditch, 
ft  Measurements  made  from  boat. 


Daily  gage  height,  infect,  of  Pine  Creek  near  Pinedale,  Wyo.,  for  1905. 


Dav. 


Apr.    I   May. 


1 

'   1.0 

2 

j   1.0 

3 

1.0 

4 

!   1.0 

5 

1.0 

6 

I   1.0 

7 

!  i.o 

8 

1.0 

9  

1.0 

10    .  .. 

1.0 

11 

1.0 

12 

1.0 

13 

1.0 

14.. 

1.0 

1") 

1.0 

U\ 

1.0 

17 

1.0 

18 '   1.1 

19 

1.05 

20 

i .  ari 

21 '   1.1 

22 

1. 1 

23 

1.1 

24 

1.1 

25 1.1 

26 

1.1 

27 1.1 

28 1.1 

29 

1.1 

30 

11 

31 ; 

1.15 

1.15 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.25 

1.2 

1.2 

1.2 

1.25 

1.25 

1.3 

1.3 

1.3 

1.4 

1.4 

1.5 

1.5 

1.55 

1.6 

1.6 

1.7 


June. 


1.7 

1.8 

1  9 

2.0 

2.2 

2.35 

2.4 

2.5 

2.6 

2.7 

2.7 

2.6 

2.7 

2.8 

2.8 

2.8 

2.9 

2.9 

2.8 

2. 7 

2. 6 

2.5 

2.5 

2.5 

2.5 

2.5 

2.(3 

2.7 


July,  j  Aug. 


2.8 

2.8 

2.8 

2.8 

2.75 

2.75 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.4    I 

2.35  ! 

2.35 

2.3 

2.3 

2.2 

2.15 

2.15 

2.1 


2.0 

1.9 

1.9 

1.85 

1.8 

1.8 

1.8 

1.8 

1.75 

1.75 

1.7 

1.7 

1.65 

1.6 

1.6 

1.6 

1.6 

1.6 

1.55 

1.55 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 


Sept.  I  Oct 


1.45 

1.45 

1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

i.35, 

1.3    I 

1.3    I 

1.3    I 

1.25  I 

1.25  ! 

1.25  [ 

1.25  | 

1.25  j 

1.25  | 

1.25  i 

1.25  ! 

1.2    I 

1.2    ! 


1.2 
1.2 
1.2 
1.2$ 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1* 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
l.l 
l.l 
1.1 
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i  rating  table  for  Pine  Creek  near  Pinedale,  Wyo.,  from  March  29  to  September  20 ', 

190k 


Gage 
height. 

|  Discharge. 

Gage 
height. 

1 
Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.00 

26 

1.60 

206 

2.20 

607 

2.80 

1,200 

1.10 

1              ^ 

1.70 

258 

2.30 

694 

2.90 

1,313 

1.20 

1               M 

1.80 

316    : 

2.40 

786 

3.00 

1,430 

1.30 

83 

1.90 

380 

2.50 

885 

1 

1.40 

;         us 

2.00 

451 

2.60 

986 

1 

1.50 

159 

2.10 

526    i 

2.70 

1,091 

e.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  basci  on  12  discharge 
rements  made  from  March  29  to  September  20, 1905,  and  is  well  denned. 

Estimated  monthly  discharge  of  Pine  Creek  near  Pinedalef  Wyo. 
[Drainage  area,  130  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum.'  Minimum.      Mean. 


Run-off. 


.....i 

26 

43 

258 

451 

29.6 
95.8 
o?2 

904 

258 

1,313 

!            1,200 

\t 

|               451 

159 

236 

nber 

'               138 

54 

96.9 

er 

i         67 

35 

45.1 

The  period 

1 

I 

Total  in 
acre-feet. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

1,761 

0.228 

0.254 

5,890 

.737 

.850 

55,460 

7.17 

8.00 

55,580 

6.95 

8.01 

14,510 

1.82 

2.10 

5,766 

.745 

.831 

2,773 

.347 

.400 

141,700 

POLE  (KEEK  AT  FAYETTE,  WYO. 

le  Creek  rises  on  the  southern  and  western  slopes  of  Xewlork  Peak,  flows  southwest- 
,and  unites  with  Newfork  River  about  midway  between  the  points  where  Pine  Creek 
£astfork  River  join  that  stream.  Like  the  other  tributaries  of  the  Newfork,  it  is  a 
itain  stream,  its  source  of  supply  being  the  direct  drainage  at  its  head  and  numerous 

lakes  and  ponds,  of  which  Fayette  and  Half  moon  lakes  are  the  largest.  The  creek  is 
t  25  miles  in  length.  For  the  last  10  miles  of  its  course  it  flows  through  a  level  or 
iy  undulating  valley,  varying  lrom  1  mile  to  3  miles  in  width,  with  a  rich  alluvial  soil, 
diversion  ditches,  which  provide  water  for  the  irrigation  of  about  3,700  acres  ol  land, 
iken  from  the  creek. 

e  gaging  station  was  established  April  22,  1904.     It  is  located  at  a  point  opposite  and 
1 300  yards  distant  from  Fayette  post-office,  m  sec.  9,  T.  33  N.,  R.  108  \V. 
e  channel  is  straight  for  about  50  feet  above  and  100  feet  below  the  station.     The 

bank  is  low,  is  covered  with  brush,  and  is  liable  to  overflow.  The  left  bank  is  high 
clean  and  does  not  overflow.  The  bed  is  composed  of  cobblestones  and  sand  and  is 
e.  There  is  but  one  channel  at  low  water;  at  high  water  there  is  one  main  channel 
i  small  slough  on  each  side.  The  slope  of  the  channel  is  toward  the  left  bank,  and  the 
'nt  is  swift.  Gage  heights  have  a  range  of  nearly  3  feet.  The  creek  seldom  freezes 
ely  over  owing  to  the  velocity  of  the  cunent  and  the  numerous  adjacent  springs, 
s  are  no  natural  obstructions  except  such  as  are  formed  by  the  accumulations  of  ice 
ig  the  willows  that  fringe  the  banks  and  extend  back  for  a  considerable  distance. 


i 


26 


STREAM   MEASUREMENTS   IN   1905,   PART   ±t. 


At  ordinary  stages  discharge  measurements  are  made  by  wading  at  a  point  about ! 
yards  below  the  gage.  High-water  measurements  are  made  by  means  of  a  boat  swing 
from  a  wire  stretched  taut  directly  across  the  channel  from  bank  to  bank. 

The  gage,  which  was  read  during  1905  by  G.  N.  Stadia,  is  a  vertical  timber  set  1  f 
deep  into  the  cobblestone  bed  of  the  stream  and  firmly  braced  to  the  left  bank.  For 
during  high-water  stages  a  wire  gage  has  been  attached  to  the  vertical  gage  in  such  a  i 
as  to  extend  about  3  feet  out  over  the  stream.  The  gage  is  referred  to  bench  mario 
follows:  (1)  The  top  of  a  3-inch  stake  driven  firmly  into  the  ground  about  10  feet  from 
gage  and  marked  with  a  copper  number  "0;"  elevation  above  the  zero  of  the  gage,  4.471 
(2)  The  top  of  a  similar  stake  about  10  feet  from  the  gage,  marked  with  a  copper  nam 
"7;"  elevation,  5.02  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Wu 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  62-65. 

Discharge  measurements  of  Pole  Creek  at  Fayette,  Wyo.t  in  1906. 


Date. 


Hydrographcr. 


March  30 j  A.  J.  Parahall . 

April  21 do 

April  25 do 

May  19 ;  G.  N.Studln.. 

A.  J.  Parahall. 

.  ..do 

.  ..do 

....do '... 

G.N.  Studio.. 

A.J   Parshail 
...do 


May  21 ... . 
May23.... 
May 24..  . 
May  25.... 
May  30... 
June  15a. 
June  lfia. 

June  17<» do 

June  20  a. ..  do 

June  21a i do 

June  22« | do 

August  9 ' do 

August  13 ! do 

September  17.  J do 


Scptcm'  or  11). 


.do. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage        Db 
height,  j  char 

Feet. 
31 

Sq.ft. 
24 

Ft.  per  sec. 
0.79 

Feet.    I  See 
1.00  | 

35 

29 

.97 

LlOj 

37 

33 

1.03 

1.15 

42 

47 

2.00 

l.tt 

65 

50 

2.05 

L65| 

70 

71 

2.72 

2.00 

70 

86 

2.93 

2.15  i 

70 

94 

3.01 

2.25  | 

70 

101 

3.43 

2.50' 

70 

155 

5.13 

3.00  1 

70 

156 

5.29 

3.05 

70 

163 

5.58 

3.15 

70 

131 

4.50 

2.80 

70 

122 

4.18 

2.70 

70 

114 

3.98 

2.65, 

44 

49 

1.88 

1.60  j 

43 

47 

1.79 

1.55 

35 

29 

.96 

1.12  1 

35 

28 

.93 

1.10  j 

a  Discharge  measurement  made  from  boat. 


Daily  gage  height,  in  feet,  of  Pole  Creek  at  Fayette,  Wyo.,  for  1905. 


Day 

Apr. 
1.0 

May 

1.25 

June. 

July. 

Aug. 

8ept.      < 

I 

2.45 

2.85 

1.85 

1.3 

2 

1.0 

1.30 

2.55 

2.85 

1.85 

1.3 

3 

1.0 

1.4 

2.55 

2.7 

1.85 

1.3 

4 

1.0 

1.4 

2.7 

2.7 

1.85 

1.3 

6 

1.0 

1.4 

2.9 

2.6 

1.85 

1.3   | 

6 

1.0 

1.4 

2.1 

2.6 

1.8 

1.3 

7 

1.0 

1.4 

3.1 

2.55 

1.75 

1.25  1 

8 

1.0 

1  4 

3.2 

2.55 

1.7 

1.25 

9 

1.0 

1.4 

3.15 

2.45 

1.7 

V^ 

10 

1.0 

1.45 

3.2 

2.4 

1«l 

11 

1.0 
1.0 

1.45 
1.45 

3.2 

2.4 
2.4 

A 

^^^H 

12 

^^^| 

13 

1.0 

1.45 

3.0 

^^^^ 
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Daily  gage  height,  in  feet,  of  Pole  Creek  at  Fayette,  Wyo.,  for  1905— Continued. 


Day. 

Apr 

|  May. 

June. 

July,  j    Aug. 

Sept. 

Oct. 

i.a 

1.0 
1.0 

5;         1.45' 

5         1.45 
5         1.45 
5  1       1.45 
1.45 
1.5 
.      1.55 
!      1.5 
5  ■       1.8 
5  |      2.0 
5         2. 15 
5         2.25 
5  j      2.25  ' 
5         2.X5 
5         2.35 
5         2.a5 
)  1      2.4 

2.45 

1 

te,  Wyo., 

2.85 

2.4          l.fi 

... 

1.15 

1.15 

1.15 

1.1 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

•             — 
3.0    1      2.4           1.6 

3.0  2.4          1.5 
3.05        2.35  ;      1.5 

3.1  2.3    |       1.5 
3.0    1      2.25  j       1.5 
2.85  '      2.25  .       1.5 
2.7          2.15!       1.5 
2.65  j      2.1           1.4 
2.65  i      2.05  ;      1.4 
2.65  '      2.0    |       1.4 
2.65         2.0           1.4 
2.75         2.0    '      1.35 
2.85  !       1.95  |       1.35 

^.9           1.9    '      1.35 

2.85         1.9           1.35 

2.9           1.85         1.35 

1.8           1.35 

1.0 

.95 

.95 

1.1 
11 

.95 

.95 

1.1 
1.1 

1.0 

.95 

.95 

.95 

.9. 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.21 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

Fayet 

from  u 
Discha 

1 

Station  rating  table  for  Pole  Creek  at 

ipril  1  to  October  SI, 

1905. 

Gage, 
height. 

Discharge.  P   ^      Disci 

large. 

\d-feet. 
94 
114 

137 
162 
190 
221 

Gage 
height. 

j      Feet. 

1        2.20 
2.30 
2.40 
2.50 
2.60 
2.70 

™-\  A.  | 

Discharge. 

econd-feet. 
590 
680 
775 
875 
980 
1,085 

Feet. 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 

Second-feet. \\      Feet.      Secon 
19    '!        1.60    ! 
27             1.70 
36     j        1.80 

47    !!         1.90    . 
60    ;j        2.00 
76             2.10 

Second-feet.       Feet.      & 
255             2.80    | 
293             2.90 
335    ;        3.00 
383             3.10    , 
440             3. 20 

,             510    !         3.30    1 

!                     ; 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  19  discharge 
neasurements  made  during  1905.    It  is  well  defined  between  ga?*e  heights  1  foot  and  3.2  feet. 

Estimated  monthly  discharge  of  Pole  Creek  at  Fayette,  Wyo.,  for  1905. 
[Drainage  area,  126  square  miles.] 


Month. 


Discharge  in  second-feet. 


I 


'<  Maximum.  Minimum. 


Run-on*. 


April 

....'                  36 

16 

1 
23.  S 

1,416  1 

0.189 

0.211 

**y 

....j                 359 

•12 

132 

8,116 

1.05 

1.21 

Jane 

...J             1.0X5 

221 

M9 

39,810  1 

5.31 

5. 92 

July 

635 

137 

319 

19,62(3 

2.53 

2. 92 

Aogmt 

150 

54 

91.5 

5.626  | 

.  726 

.837 

kptember 

....                    47 

19 

32.8 

1,952 

.260 

.290 

October 

19 

16 

17.3 

1.064  ; 

.137 

.158 

The  period -.' 

77,600    ... 

irr  175—06 3 


i 
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STREAM    MEASUREMENTS    IN    1906,   FART    XI. 
FALL,  CREEK  NEAR  FAYETTE,  WYO. 


I 


Fall  Creek,  a  small  tributary  of  Pole  Creek,  joins  the  latter  less  than  2  miles  from  the  pool 
where  it  emerges  from  the  foothills.  It  is  fed  by  numerous  springs  and  small  mountain  lakai 
and  flows  through  Burnt  Lake,  which  covers  an  area  of  700  or  800  acres.  The  creek  is  aboa} 
15  miles  long  and  drains  an  area  of  60  square  miles,  of  which  almost  one-third  is  forested 
The  entire  basin  is  very  rough.  One  small  ditch  is  taken  from  it,  conveying  water  upon  tin 
Pole  Creek  flats. 

A  gaging  station  was  established  April  22, 1904.  It  is  located  about  1  mile  southeast  4 
Fayette  post-office,  at  the  crossing  of  the  Upper  Boulder  road,  in  sec.  10,  T.  33  X.,  R.  108 W. 

The  channel  is  straight  for  about  40  feet  above  and  50  feet  below  the  station.  The  hub 
are  high  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  cobblestaM 
and  gravel  and  is  smooth.  The  current  is  swift  except  at  very  low  water,  when  it  beam 
sluggish.  There  is  but  one  channel  at  all  stages.  Early  in  1905  some  large  cobblestone 
which  at  low  water  protruded  from  the  riffles  below  the  gage,  were  removed,  and  the  ntof 
curve  for  1905  Is  therefore  slightly  different  from  that  for  1904.  Gage  heights  have  a  nap 
of  almost  2  feet.    The  stream  is  frozen  solid  during  the  winter  months. 

Discharge  measurements  are  made  at  low  and  ordinary  stages  by  wading,  and  at  hit} 
water  by  means  of  a  boat,  the  initial  point  for  soundings  being  the  left  bank  at  the  gage,  it 
extreme  low  water  a  section  200  yards  below  the  gage  is  chosen. 

The  gage,  which  was,  read  during  1905  by  G.  N .  Stadin,  is  a  vertical  timber  set  in  the  be! 
of  the  stream  and  firmly  braced  to  the  left  bank.  The  bench  mark  is  a  cross  on  the  higheat 
point  of  u  stone  about  1  foot  in  diameter  planted  firmly  in  the  ground  10  feet  from  the  gap 
and  surrounded  by  smaller  stones.     Elevation  above  the  zero  of  the  gage,  4.63  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Wttw- 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  65-67. 

Discharge  measurements  of  Fall  Creek  near  Fayette,  Wyo.y  in  1906. 


Date 


Hydrographer 


April  21 A.  J.  Parshall. 

April  2T> do 

May  21 do 

May  23 do 

May  24 do 

May  30 (J.  X.  Stadin.. 

June  16 A.  J.  Parshall. 

Juno  10 do 

Do ' do 

June  20 do 

August  l) do 

August  13 do 

September  17 do 

Septoml>er  19 do 


winth     Area  of  ,     Mean 
*  MU1:  section.  I  velocity. 


Ga 
beta 


it. 


Fn 


* 

:»  ( 

34  , 

.V,  j 

35 

37 

37 

37 


Sq.ft. 
19 
22 
27 
38 
39 
47 
72 
62 
60 

.v.     ! 

26      I 
24       i 

4.2  : 

4.8  j 


Ft.  per  tec. 

0.74 

.04 

1.30  i 

1.90 

2.05 

2,83  ' 

4.53 

3.61 

3.50 

3.27 

1.04 

.87 

.86 

.69 


Feet. 
1.35 
1.35 
1.55 
1.73 
1.H0 
2.00 
2.70 
2.35 
2.35 
2.15 
1.48 
1.42 
1.18 
1.15 


j     DU- 
chaifr. 

Stc.-fi 
14 

i    » 

!       * 


» 

133 
3* 
2N 
210 
1« 

r 

21 

u 

3.3     I 
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Daily  gage  height,  in  feet,  of  Fall  Creek  near  Fayette,  Wyo.,  for  1905. 


>¥* 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Day. 

May. 

.Tune. 

July 

Aug. 

Sept. 

Oct. 

1.4 

■2.\ 

2,85 

1.6 

1*3 

1,15 

IT..... 

1.4 

2.7 

1.95 

1.4 

1.2 

1.15 



1.4     2.2 

%.m 

l.ft 

1.3 

1.15 

IS 

1.45 

2,65 

1.9 

1.4 

1. 15 

1.15 

._«.... 

L*     £4 

2.7 

1.6 

L3 

1.15  ■ 

19. 

1.45 

2.3 

1.9 

1.4 

1.15 

1.15 

....... 

1.4     2-8       2.4 

1.0 

1.3 

1.15 

20 

1.5 

2.2 

1.9 

1.4 

1.15 

1.15 

M 

2.7    |  2.25 

1.6 

1.3 

1.15 

21 

1.5 

LMTj 

1.85 

1.35 

1.15 

1.15 

1.4 

2.4 

->.]:, 

1,6 

1.25 

1.15 ; 

22 

1.65 

2.15 

1.8 

1.35 

1.15 

1.15 

1.4 

a.  75 

2.1 

t.55 

1.2S 

1. 15  1 

*» — 

1.75 

2.2 

1.7 

1.35 

1.15 

1.15 

..,..~,r 

1.4 

2.7 

2.6 

I.S5 

1.25 

1.1 

24. 

1.8 

2.2 

1.7 

1.35 

1.15 

t.15 

,..*.** 

1.4 

2.85 

1.9 

1.5 

1.2S 

1.1 

25 

1.8 

2.2 

1.7 

1.3 

1.15 

1.15 

1.4 

2.0 

1.05 

1.5 

1.25 

1.1    1 

2» 

1.9 

2.4 

Hi 

1.3 

1.1 

1.15 

,r 

1.4 

2-5 

1.05 

1.4.5 

1.25 

1.1 

27 .„,., 

2.0 

2.45 

i.e 

U.l 

1.1 

1. 15 

1.4 

2.J5 

1.95 

145 

1.25 

1.1    ' 

28 

2-0 

2.3 

1.6 

1.3 

1.1 

1.15 

M 

2.4 

L9fi 

1.4 

1,25 

1  1 

29 

2.1 

2,3 

l.fifi 

1.3 

1   1 

LIS 

14     Zt 

1.95 

1,4 

1.2 

1.1 

30 

2.1 

2.3 

1.65 

L3 

1.1 

1.15 

1.4     2.5 

1.95 

1.4 

1.2 

1.15 

31 

2.1 



1.65 

1.3 

J,15 



1.4     2,05 

1.95 

1,4 

1,3 

1,15 

ion  rating  table  for  Fall  Creek  near  Fayette,  Wyo.,  from  May  1  to  October  31,  1905. 


Gage 
height. 

Discharge. 

I     Gage 
|   height. 

Discharge. 

Gage 
height. 

Discharge. 

!     Gage 
height. 

Feet. 
2.60 

Discharge. 

Feet. 
1.10 

Second-feet. 
2 

Feet. 
1.60 

Second-feet. 
46 

Feet. 
2.10 

Second-feet. 
157 

Second-feet. 
293 

1.20 

5 

1.70 

65 

2.20 

183 

2.70 

321 

1.30 

10 

|        1.80 

86 

2.30 

209 

!        2.80 

350 

1.40 

18 

|        1.90 

108 

2.40 

237 

1        2.90 

380 

1.50 

31 

1        2.00 

132    ' 

2.50 

265 

3.00 

1 

410 

E.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  14  discharge 
rements  made  from  April  21  to  September  19, 1905. 

Estimated  monthly  discharge  of  Fall  Creek  near  Fayette,  Wyo.,  for  1905. 
[Drainage  area,  60  square  miles.] 


Discharge  in  second-feet. 


i 


Kun-ofT. 


Month. 


Maximum.  Minimum.  :    Mean. 


TrVflln    |  Second-feet 
acre-feet.   |  pof  (? 

mile. 


Depth  in 
inches. 


I 


»t.... 
nber. 
er 


365 
46 

10 

i 
3  I 


18 
157 
46 
10 
2 


130 
23.5 
5.33 


3,090 

15, 000 

7,093 

1,445 

:ii7 

170  I 


0.  840 

4.20 

2. 17 

.  392 

.0tf> 

.046 


O.CHW 
4.69 
2.50 
.  452 
.099 
.053 


The  period. 


28,020 


I 


30 


STREAM   MEASUREMENTS   IN    1906,  PART   XI. 


BOULDER  CREEK  NEAR  BOULDER,  WTO. 

Boulder  Creek  rises  in  the  vicinity  of  Mounts  Bonneville  and  Geikie,  in  the  Wind  Ri 
Mountains,  flows  westward  through  Boulder  Lake,  then  turns  to  the  southwest  tod  on 
with  Newfork  River  3  miles  above  the  point  where  the  latter  stream  is  joined  by  the  B 
fork.  Numerous  small  mountain  lakes,  scattered  over  an  area  5  or  6  miles  square,  < 
tribute  their  drainage  to  the  creek  near  its  head.  Boulder  Lake,  the  largest  of  these, 
at  an  elevation  of  7,200  feet  and  its  water  surface  is  estimated  to  cover  1,500  acres.  ' 
total  area  of  the  basin  is  160  square  miles  and  approximately  one-third  of  this  is  tunbe 
The  upper  two-thirds  of  the  basin  is  very  rough;  but  the  lower  third  is  a  gently  sloping 
which  contains  15,000  to  20,000  acres  of  excellent  agricultural  land. 

The  gaging  station  was  established  April  23,  1904.  It  is  located  at  the  Coolidge  ru 
about  1J  miles  northeast  of  Boulder  post-office,  in  sec.  4,  T.  32  N.,  R.  108  W.,  and  is  t* 
all  diversion  ditches.  In  the  1904  Progress  Report  this  station  was  given  as  Boulder  0 
near  Newfork,  Wyo. 

The  channel  is  nearly  straight  for  about  300  feet  above  and  below  the  station, 
right  bank  is  low  and  is  covered  with  brush  and  small  trees,  but  is  liable  to  overflow  f 
short  distance  only;  the  left  bank  is  high  and  can  not  overflow.  The  bed  of  the  8treti 
composed  of  cobblestones  and  sand  and  is  stable.  There  is  but  one  channel  at  all  st* 
and  this  slopes  toward  the  left  bank.  The  current  is  swift  at  high  water,  but  beco 
sluggish  at  low  stages.  Gage  heights  have  a  range  of  about  4  feet.  The  stream  fre 
solid  during  the  winter  months.  Early  in  1905  the  larger  rocks  and  some  sunken  drift* 
opposite  the  gage  were  removed,  slightly  changing  the  cross  section  and  the  value  of 
gage  heights  on  the  discharge  curve.  . 

Discharge  measurements  are  made  by  wading  at  the  station  until  the  water  rise 
about  the  2-foot  mark  on  the  gage,  when  the  wooden  highway  bridge,  2  miles  below,  isu 
The  initial  point  for  soundings  is  at  the  gage. 

The  gage,  which  was  read  during  1905  by  T.  J.  Coolidge,  is  a  timber  firmly  set  in 
bed  of  the  stream  and  braced  to  a  tree  and  stump  on  the  left  bank.  The  bench  mark 
spike  driven  in  a  stump  opposite  the  4-foot  mark  on  the  gage  and  3  feet  distant. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Wi 
Supply  Paper  No.  133,  of  the  United  States  Geological  Survey,  pages  67-69. 

Discharge  measurements  of  Boulder  Creek  near  Boulder,  Wyo. 


Date. 


April  22a  . 
May  22... 
May  24... 


Hydrographer. 


A.J.  Parshall. 

do 

do 


May  24  b i do 

May  28ft |  G.  N.  Stadin.. 

June  lti f> j  A.J.  Parshall. 

June  li)fe I do 

June  21  & do 

June  24b G.N.  Stadin.. 

August  10 1  A.  J.  Parshall. 

August  12 | do 

September  18..  J do . .' 


Width 


I  Area  of 
',  section. 


Feet. 
25 


I 
t 
64 

67 

57' 
60  ! 

«  I 
81  . 

80' 
81  I 
60 
60  , 
55  i 


Sq.ft. 
25 
122 
155 
161 
191 
331 
300 
268 
301 
94 
86 
46 


Mean 
velocity. 


Gage         D 
height,     cha 


Ft.  per  tec. 

1.56 

1.76 

2.51 

2.45  | 

2.79  j 

5.33  I 

3.37  j 

2.99 

3.89 

.96 

.86 

.39 


Feet. 

0.50 

1.10 

1.60, 

1.60  , 

1.90  , 

3.90 

2.80 

2.40 

3.00 

.75 

.70  , 

.30 


a  Measured  at  point  100  yards  above  station.       b  Measured  at  bridge  2  miles 


NEWFORK    RIVER   DRAINAGE    BASIN. 
Daily  gage  height,  in  feet,  of  Boulder  Creek  near  Boulder,  Wyo.,  for  1905. 

i.      July.      Aug.   '  Sept. 


31 


Day. 

Apr. 

May. 

0.5 

.5 

.6 

.6 

.6 
.6 
.6 
.6 

.6 

.6 

6 

.6 

.6 

.6 
.6 
.6 
.65 

0.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 

.72 

.82 

.92 
1.0 
1.1 
1.3 



1.6 

1.68  1 

1.75 

1.8  "\ 

1.9 

1.9    ' 

1.9 

1.85 

2.15 

2.6 

2.98 

3.42 

3.92 

3.72 

3.55 

3.85 

4.15 

3.95 

3.35# 

3.08* 

3.25 

3.72 

3.95 

3.88 

3.65 

3.25 

2.85 

2.45 

2.40 

2.55 

2.8 

3.08 

3.2 

3.22 

3.35 

3.42 

3.4 

3.15 


3.0 

3.0 

2.78 

2.4 

2.4 

2.4 

2.38 

2.3 

2.3 

2.18 

2.12 

2.05 

2.02 

1.95 

1.95 

1.95 

1.98 

1.85 

1.65 

1.5 

1.5 

1.45 

1.38 

1.3 

1.25 

1.2 

1.2 

1.18 

1.12 

1.02 

1.0 


0.92 
.9 


I 


0.45 
.45 
.45 
.45 
.45 
.45 
.42 
.42 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.38 
.3 
.3 
.3 
.28 
.25 
.25 
.25 
.25 
.25 
.25 
.22 
.2 
.2 


Oct. 


0.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 


ing  table  for  Boulder  Creek  near  Boulder,  Wyo.,  from  April  15,  to  October  31,  1905. 


ft. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

: 
Discharge. ! 

i 

Gage 
height. 

Discharge. 

ft. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

^Second-feet. 

Feet. 

Second-feet 

20 

9 

1.10 

189 

2. 00 

504 

2.90 

1,097 

30 

18 

1.20 

224 

2.10 

644 

3. 00 

1,160 

40 

29 

1.30 

263 

2.20 

005 

3.20 

1,289 

50 

42 

1.40 

304 

2.30 

!              747 

3.40 

1,421 

60 

58 

1.50 

349 

2.40 

800 

3.60 

1,557 

70 

77 

1.60 

:*% 

2.50 

855 

3.80 

1,695 

80 

100 

1.70 

444 

2.60 

913    ■ 

4.00 

1,835 

90 

127 

1.80 

494      . 

2.70 

I             973 

4.20 

1.975 

00 

157 

1.90 

544 

2.80 

1,035 

he  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  12  discharge 
its  made  during  1905.    It  is  well  defined  between  gage  heights  0.5  foot  and  3  feet. 
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Estimated  monthly  discharge  of  Boulder  Creek  near  Boulder,  Wyo.,fcr  1906. 
[Drainage  area,  155  square  miles.] 


I 


Month. 


Discharge  In  second-feet. 


Maximum. 


Mean. 


Total  in 
acre-feet 


Run-ofl. 


Second-feet 

per  square  "J2S 

mile.        "^ 


April  15-31. 

May 

June 

July 

August 

September. 
October 


42 

544 

1,940 

1,100 

133 

35 

9 


42 
42 
913 
157 
35 
9 
9 


42 
188 
1,350 
543 
04.5 
23.6 
9.0 


1,333 
11,560 
80,330 
33,390 
3,966 
1,404 
553 


a  271 

1.21 
8.71 
3.50 
.416 
.18 
.068 


a 

u 

M 
U 


The  period . 


132,500 


EASTFORK  RIVER  AT  NEW  FORK,  WTO. 

Eastfork  River,  the  southernmost  as  well  as  the  largest  of  the  tributaries  of  the  Nenfak, 
is  formed  by  the  three  small  creeks  which  drain  its  upper  basin.  Two  of  these,  Sflrer 
Willow  creeks,  head  among  the  small  mountain  lakes  about  Twin  Butte  and  on  the  sooths! 
slopes  of  Mount  Geikie,  at  an  elevation  of  about  9,000  feet;  the  third,  Muddy  Creek, il 
spring  stream  and  heads  at  a  somewhat  lower  elevation  farther  to  the  south.  The  total 
of  the  Eastfork  basin  is  about  320  square  miles,  and  perhaps  2  per  cent  of  this  is  foratoi 
The  upper  portion  of  the  basin  is  the  broken,  rugged  country  of  the  mountains;  farther  don 
the  valley  opens  out  into  broad,  level  stretches,  with  a  gradual  slope  to  the  west.  TbetAb 
a  sandy  loam,  well  covered  in  its  natural  condition  with  a  heavy  growth  of  sagebrush  audi 
smaller  quantity  of  nutritious  grasses.  Irrigation  is  practiced  in  a  primitive  way,  a  far 
small  diversion  ditches  taking  water  out  upon  lowland  meadows. 

A  gaging  station  was  established  April  1,  1905.     It  is  located  at  a  point  about  one-thM 
mile  southeast  of  Newfork  post-office,  in  sec.  34,  T.  32  N.,  R.  108  W.,  and  about 
fourth  mile  alwve  the  county  highway  bridge  across  Eastfork,  near  the  Noble  ranch  bow. 

There  is  but  one  channel  and  the  banks  are  not  liable  to  overflow.  The  bed  of  the  sti 
is  sandy  and  shifting,  and  the  section  is  less  satisfactory  than  was  supposed  when  the  pp 
was  installed.  Gage  heights  have  a  range  of  about  4  feet.  The  bed  at  the  highway  brkfce 
is  less  changeable  and  furnishes  a  better  section  than  that  first  selected,  though  it  is  dmdsi 
into  three  channels  by  the  piling.  The  river  freezes  solid  during  the  later  months  d tht 
winter. 

During  the  lower  stages  discharge  measurements  are  made  by  wading  at  the  station,  tl» 
initial  point  for  soundings  being  the  bench  mark.  At  high  water,  when  the  gage  reads tbow 
2.5  feet,  measurements  are  made  from  the  highway  bridge,  which  is  a  three-span  wood* 
structure,  resting  upon  piling  protected  by  rock  at  the  bottom. 

The  gage,  which  during  1905  was  read  daily  by  Mrs.  Cora  Noble,  is  a  vertical  timber, 
firmly  braced  to  the  right  bank.  The  bench  mark  is  a  copper  "0"  on  the  top  of  a  posts* 
in  the  ground  10  feet  west  of  the  gage;  elevation,  5.68  feet  above  the  zero  of  the  gage. 
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Discharge  measurements  ofEasifork  River  at  NeuforJc,  Wyo.,  in  1906, 


Hydrographer. 


I 


A.  J.  Parahall . 

.do 

.do 

do 

G.  N.  Stadin  .. 
A.J.  Parahall. 

do 

do. 

G.N.  Stadin  .. 

A.  J.  Parahall. 

do 

18* do 


Vidth. 

Area  of 
section. 

Mean 
velocity. 

height. 

Dis- 
charge. 

Feet. 
81 

Sq.ft. 
64 

Ft.  per  sec. 
0.69 

Feet. 
0.30 

Sec.-ft 

44 

95 

228 

2.18 

1.92 

498 

95 

246 

2.35 

•    2.13 

577 

75 

238 

2.84 

2.40 

675 

75 

274 

3.31 

2.65 

907 

75 

324 

4.26 

3.35 

1.381 

75 

259 

2.97 

2.50 

769 

75 

215 

2.40 

2.00 

516 

75 

272 

2.84 

2.45 

772 

85 

80 

.67 

.40 

54 

83 

71 

.68 

.35 

48 

64 

54 

.63 

.20 

34 

a  Discharge  measurement  made  at  bridge  below  station. 
b  D.scharge  measurement  made  100  yards  below  station. 

Daily  gage  height,  in  feet,  ofEasifork  River  at  Nenforkt  Wyo.jfor  1906. 


Day. 


Apr. 

1.6 
1.6 
1.6 
1.6 
1.8 
1.2  j 


.8 
.5  : 
.4 
.4 
.4  ! 

•4  I 

.4 

.4 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.4 

.4 

.4! 

.4| 

.4  ' 


May.  I  June.  .  July. 


.5 
.5 
.5 
.4 

.4 
.4 
.4 

.0 

.5 

.5 

.5 

.5 

.4 

.4 

.5 

.6 
1.0 
1.0 
1.4 
1.7 
2.0     : 
2.3     ! 
2.3 
2.2 
2.2 
2.55 
2.55 
2.3     I 
2.05  I 
2.2    ! 


3.1 

3.8 

4.0 

4.55 

4.9    j 

3.7 

3.5    I 

4.2    j 

4.4 

3.7 

2.85 

2.95 

3.25 

3.75 

3.5 

3.35 

3.3 

2.95 

2.35 

2.1 

2. 05 

2.4 

2. 55 


2.35 
2.3 
2.0 
1.6 


1.65 

1.6 

1.3 

1.2 

1.1 

1.1 

1.0 

1.0 

1.0 

.9 

.9 

.8 

.8 

.8 

.8 
1.0 
1.0 

.8 

.6 


.5 
.5 
.5 
.4 
.4 


Aug.  I  Sept 

0.3 
.3 
.3 
.3 
.3 
.3 
.3 


Oct. 


0.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.2 
.6 
.8 
.3 
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Station  rating  table  for  Easfork  River  at  Newforh,  Wyo.,from  May  1  to  October 31, 1905. 


Gage 
height. 

Discharge. 

Feet. 
0.20 

Second-feet. 
30 

.30 

43 

.40 

58 

.50 

75 

.60 

93 

.70 

112 

.80 

133 

.90 

156 

Gage 
telgnt. 


heigl 


Feet. 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 


Discharge.  - 

Oage 
height. 

Discharge. 

1 

height. 

Discharge. 

Second-fect.i 
181    ; 

Feet. 
1.80 

Seamdjeet. 
445    | 

Feet. 
2.60 

SectmHttt 
851 

208    i 

1.90 

485    { 

2.70 

914 

236    , 

2.00 

527 

2.80 

979  1 

267    i 

2.10 

672 

2.90 

1,046  ! 

300    , 

2.20 

621 

3.00 

1,115  ' 

334 

2.30 

674 

3.10 

1,2*  l 

370 

2.40 

731 

1 

407 

2.50 

790    ' 

i 

i 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  la  based  on  12  dtacftaoji 
measurements  made  during  1905.  1 1  is  fairly  well  defined  between  gage  heights  0.2  foot  and  2.6 feet  Hi 
table  has  been  extended  beyond  these  limits.  Above  gage  height  3.20  feet  the  rating  carve  is  a 
the  difference  t>oing  76  per  tenth. 

Estimated  monthly  discharge  qfEastforh  River  at  Newfork,  Wyo.,  for  1906. 
[Drainage  area,  320  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. 
October 


The  period . 


Discbarge  in  second-feet.       i 
Mean. 


Maximum. 

445 

820 
2,554 

388 
58 
43 

133 


Minimum. 

43 

58 
370 
58 
43 
30 
30 


127 

286 

1.234 

147 
47.8 
33.5 
35.8 


Total  in 
acre-feet. 


7,557 
17,580 
73,430 
9,030 
2,939 
1,993 
2,201 


114,700 


Run-off. 


Second-feet 
per  souarc 


0.397 
.894 

3.86 
.459 
.149 
.105 
.112 


Depths) 


0.40 
1.0 
ill 

.» 
.13 
.117 
.139 


YAM  PA  RIVKR  DRAIXAC.K  BASIN. 
DESCRIPTION   OF   KASIX. 

Yampa  River  rises  in  Egeria  Park,  in  the  southeastern  part  of  Routt  County,  Cok>.,  runs 
in  a  general  northerly  direction  to  Steamboat  Springs,  and  thence  westward  to  its  point  ri 
junction  with  Given  River,  just  east  of  the  Colorado-Utah  State  boundary.  Throughout 
almost  its  entire  course  it  flows  in  a  succession  of  open  valleys  alternating  with  deep,  nam>w 
canyons,  the  longest  and  deepest  of  the  canyons  l>cing  that  through  which  it  enters  the 
Green. 

The  drainage  basin  of  the  river  lies  for  the  most  part  within  the  boundaries  of  Routt 
County,  which  is  a  little  larger  than  the  State  of  Massachusetts  and  comprises  about  6,0$ 
square  miles.     Its  eastern  limit  is  formed  by  the  Park  Mountains,  and  the  melting  of  the 
snows  on  their  high  peaks  is  the  source  of  numerous  small  st  reams  whose  waters  augment  the 
volume  of  the  river  and  form  its  chief  perennial  supply.     Westward  from  the  mountains  the 
basin  is  largely  the  eroded  and  dissected  Yampa  Plateau,  whose  wide  terraces,  abrupt  cliffy 
and  deep-cut  gulches  and  arroyos  are  the  striking  features  of  the  region.    The  general  level 
is  over  6,000  feet  above  sea. 
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The  rocks  of  the  basin  are  largely  of  sedimentary  origin  and  embrace  chiefly  formations  of 
■tiary  and*  Cretaceous  periods.  The  soils  derived  from  these  rocks  are  friable  and  soft, 
b  considerable  alkali,  and  large  tracts  are  covered  with  sagebrush.  The  forests  in  the 
Lintainous  portion  of  the  basin  are  composed  of  coniferous  trees,  and  scattered  clumps  of 
on  and  cedars  are  found  in  the  plateau  country.  Weather  Bureau  records  show  the  mean 
lual  precipitation  at  the  town  of  Lay  to  be  12.35  inches. 

Ilk  River,  Fortification  Creek,  Elk  Head  Creek,  William  River,  and  Little  Snake  River  are 
most  important  tributaries  of  the  Yampa.     The  upper  basins  of  these  streams  are  within 
forested  region,  but  along  their  lower  courses  are  many  cultivated  areas, 
irrigation  in  the  Yampa  basin  is  confined  to  low  bottom  lands  and  scattered  first-bench 
ds,  but  a  number  of  systems  are  now  under  consideration. 


YAMPA  RIVEB  AT  STEAMBOAT  SPRINGS,  COLO. 

[Tiis  station  was  established  May  3, 1904,  at  the  highway  bridge  at  the  east  end  of  Steam- 
£  Springs.  May  8, 1905,  it  was  reestablished  at  the  new  steel  highway  bridge,  about  one- 
rth  mile  below  the  old  bridge,  in  sec.  17,  T.  6  N.,  R.  84  W. 

rhe  channel  is  straight  for  about  400  feet  above  and  below  the  station.  The  left  bank  is 
f,  but  a  roadway  about  8  feet  high  leading  to  the  bridge  prevents  any  overflow.  The  left 
lk  is  high  and  practically  clean.  The  stream  does  not  overflow  even  at  extremely  high 
ges.  The  bed  is  composed  of  rock  and  gravel,  with  some  sand,  and  is  clean  and  perma- 
it.  There  is  but  one  channel  at  all  stages,  obstructed  to  some  extent  by  several  large 
wlders.  The  current  is  swift  at  high  and  medium  at  low  stages.  Gage  heights  have  a 
lge  of  about  4.5  feet.  Ice  conditions  during  the  winter  months  render  gage  readings 
practicable. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  single-span  bridge,  to 
tich  the  gage  is  attached.  A  stay  line  is  used  to  keep  the  meter  in  position  during  measure- 
aits  of  high  stages.  The  initial  point  for  soundings  is  the  upstream  side  of  the  left  abut- 
ent,  marked  zero. 

A  standard  chain  gage,  which  was  read  twice  each  day  during  1905  by  Elmer  Brightman, 
attached  to  the  downstream  side  of  the  bridge,  35  feet  from  the  left  abutment.  The  length 
the  chain  is  13.43  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1 )  The  top  of  the 
est  side  of  the  left  abutment  of  the  bridge;  elevation  11.50  feet  above  the  zero  of  the  gage. 
!)  A  standard  United  States  Geological  Survey  iron  post,  located  100  feet  south  of  the 
ft  end  of  the  old  wooden  bridge,  one-fourth  mile  up  the  river;  elevation,  15.65  feet  above 
ie  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
upply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  70-72. 

Discharge  measurements  of  Yampa  River  at  Steamboat  Springs,  Colo.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Feet. 

98 
92 
97 
97 
81 
81 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 
4.50 
5.60 
8.15 
7.90 
4.25 
4.00 

Dis- 
charge. 

lay  8 

JT-  O-  OTlhftni , , 

Sq.ft. 
334 
•220 
447 
421 
88 
63 

Ft.  per  sec. 
2.05 
3.71 
7.36 
7.65 
1.45 
.75 

Sec.-ft. 
684 

*ay9 

do 

816 

'uneiO. 

Hindeiilder  and  Graham 

3,290 

Do 

do 

3,220 
128 

%25 

H.  O.  Graham 

Ao&Qrt26... 

do 

47 

. 
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Daily  gage  height,  in  feet,  ofYampa  River,  at  Steamboat  Springs,  Colo.,  for  1901 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept  |  Oct 

1 

3.65 
3.65 
3.65 
3.7 
a  75 

405 

7.5 

5.15 

5.65 

5.4 

5.15 

5.05 

49 

4.8 

472 

468 

465 

452 

452 

4.42 

442 

442 

4.32 

432 

43 

43 

432 

4.3 

428 

425 

418 

415 

412 

418 

432 

435 

435 

4.38 

438 

43 

43 

425 

4.18 

42 

422 

418 

415 

42 

425 

4.38 

432 

425 

4.18 

415 

412 

402 

40  |     IS 

40  j    is 

40   '     11 

40  |     11 
402.      11 
415'     11 
418 1     IS 
418  j     IS 
412 '     IS 

41  |     IS 
41   1     IS 
402       IS 

2 

5.0 

7.7 

3 

49    |     7.85 
465  !      8.4 
455  i      ft. 7 

4 

5 

6 

3.75        415  |      8.25 
3.75  J      4  45  |     8.6 
3.75  J      4.55  j     8.68 
3.8    |      475        8.68 
405  <      5.65  j      8.15 
405  i      5.62  I      8.65 

7 

8 

9 

10 

11 

12 

4.0    !      5.6 
4.05!      5.48 
4.05  1      5.38 
40    |      5.32 

415*      5.55 
415  !      5.75 

7.75 

7.75 

7.5 

7.65 

7.3 

7.08 

7.02 

6.85 

6.8 

6.72 

6.72 

6.35 

6.2 

6.0 

5.88 

5  65 

5.5 

5.4 

5.2 

13 

41 
41 
408 
402 
402 
402 

IS 
IS 
IS 

IS 
IS 
IS 
IS 
IB 
IB 
IB 
111 
111 

in 
in 
in 

IB 
118 

IIS 
118 

14 

16 

17 

18 

425 

425 

425 

415 

415 

4.15 

415 

415 

415 

4  25 

4  3 

4  35 

4  75 

6.05 

6.22 

6.45 

6.75 

6.85 

7.1 

7.25 

6.95 

7.02 

6.95 

6.95 

6.8 

6.82 

6.95 

40    <      402 
40          406 
40          408 
40    >      408 
4.0          402 
40    '      402 
40    i      406 
4.0         406 
4.0    j      406 
40    i      408 
40         41 
3.98  !      418 
40     

20 

21 

22 

23 

24 

25 

26.' 

28 

29 

30 

'_ -  1 

Station  rating  taldf  for  Yampa  Riiwr  at  Steamboat  Springs,  Colo.,  from  April  1  to 

18,  1905. 


M 


Discharge. 

;     Gage 
height. 

Discharge. . 

Gage 
height. 

Second-fret. 

•      Feet. 

Second-feet: 

Feet. 

130 

4.10 

440 

5.00 

146 

4.20 

485     ' 

5. 10 

170 

4.30 

!              530 

5.20 

200 

4.40 

!              580    l 

5.30 

232 

4.50 

630    \ 

5.40 

268 

4.60 

685     ! 

5.50 

307 

\        4.70 

■              745     ! 

5. 60 

350 

>        4.80 

!              805    ! 

5.70 

395 

|        4.90 

!              870    1 

5.80 



1 

j_ 1 

Gage, 
height. 

Feet. 
3.20 
3. 30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  baaed  on  seven  c 
charge  measurements  made  during  1904,  and  is  fairly  well  defined. 


|  D.scharge. 

Gage 
height. 

i                    \ 
Discharge.  | 

-1 

Second-feet. 

Feet. 

1                  1 
\Scaynd-fecl.\ 

935 

5.90 

\         1,640    1 

.000    j 

6.00 

1          1,740   1 

1,070    ! 

6.20 

j          1,»«0 

1,145    | 

6.40 

2,150 

1.220    | 

6.60 

|         2,370 

1,300    | 

6.80 

|          2,610 

|          1.380    ' 

7.00 

|          2,850 

|          1,465    i 

7.20 

1          3,110    | 

1.550 

7.40 

3,400    | 

1                      1 
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on  rating  table  for  Yampa  River  at  Steamboat  Springs,  Colo.,  from  May  19  to  October  31, 

1906. 


Gage 
height. 

Discharge. 
8econd-feci.> 

Gage 
height. 

Discharge. 

1     Gago 
,   height. 

Discharge. 

Gage 
1  height. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.90 

35 

4.90 

395 

5.90 

1,025 

.    6.90 

1,920 

4.00 

55 

5.00 

445 

6.00 

1,105 

7.00 

2,030 

4.10 

80 

5.10 

495 

6.10 

1,185 

7.20 

2,260 

4.20 

110 

1        5.20 

550 

6.20 

1,270 

7.40 

2,500 

4.30 

145 

5.30 

610 

6.30 

1,355 

7.60 

2,750 

4.40 

180 

5.40 

675 

6.40 

1,445 

7.80 

3,010 

4.50 

220 

5.50 

740 

6.50 

1,535 

8.00 

3,270 

4.00 

260 

5.60 

805 

6.60 

1,625 

8.20 

3,540 

4.70 

305 

5.70 

875 

6.70 

1,720 

8.40 

3,820 

4.80 

350 

5.80 

950 

6.80 

1,820 

8.60 

4,100 

tk.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  five  discharge 
urements  made  during  1905,  and  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Yampa  River  at  Steamboat  Springs,  Colo.,  for  1905. 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

250 
462 
550 
86 
51 
55 
75 

Mean. 

acre-feet. 

1 

775 
2,320 
4,240 
840 
173 
104 
104 

418 
1,405 
2,435 
254 
92.5 
73.1 
88.2 

24.870 
86,300 
144,900 
15,620 
5,688 
4,350 
5,423 

wt 

>mber ! 

ber 

The  period 

'  287,200 

YAMPA  RIVKR  NEAR  CRAIG,  COLO. 

lis  station  was  established  April  30,  1904.  It  is  located  on  the  wagon  bridge  1  mile 
l  of  Craig,  on  the  road  to  Meeker,  Colo.,  in  see.  6,  T.  6  N.,  R.  90  W.,  just  below  the 
h  of  Fortification  Creek  and  about  7  miles  above  the  mouth  of  Williams  River, 
e  channel  is  straight  for  250  feet  above  and  300  feet  below  the  station.  Both  banks 
>w  and  overflow  at  extremely  high  stages.  The  bed  of  the  stream  is  composed  of  sand, 
si,  and  cobblestones,  and  is  permanent.  There  is  but  one  channel  at  all  ordinary  stages, 
m  by  the  piers  of  the  bridge;  at  high  stages  the  stream  flows  through  the  culverts  at 
end  of  the  bridge,  and  the  current  is  materially  broken  by  the  driftwood  which  inva- 
Y  collects  at  the  upper  side  of  the  piers.  The  current  is  swift  at  high,  but  very  sluggish 
*r  water.  Gage  heights  have  a  range  of  about  6  feet  during  an  ordinary  season.  Ice  in 
hannel  renders  gage  readings  impracticable  during  the  winter  months, 
scharge  measurements  are  made  from  the  downstream  side  of  the  three-span  tubular 
pier  bridge.  The  initial  point  for  soundings  is  the  vertical  wall  of  the  old  log  abut- 
.  on  the  left  bank,  to  which  the  gage  is  attached. 

e  gage,  which  was  read  twice  each  day  during  1905  by  Lawson  Thompson,  is  a  vertical 
er  12  feet  long,  fastened  to  a  pile  on  the  old  log  abutment  at  the  left  end  of  the  bridge, 
gage  is  referred  to  bench  marks  as  follows:  (1)  The  top  of  a  bolt  marked  with  a  cross  on 
op  of  the  tubular  steel  and  concrete  pier  on  the  downstream  side  of  the  left  abutment 
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of  the  bridge;  elevation,  14.34  feet  above  the  zero  of  the  gage.  (2)  The  top  of  a  Wt  I 
marked  with  a  cross  on  the  top  of  the  corresponding  pier  on  the  upstream  side  of  the  bridp;  ] 
elevation,  14.37  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water  j 
Supply  Paper  No.  133,  of  the  United  States  Geological  Survey,  pages  72-74. 

Discharge  measurements  qfYampa  River  near  Craig,  Colo.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dii- 
charp. 

v*yf        . ,  . 

H,  Or  Graham 

Feet. 

181 
204 
'     123 
122 
122 

Sq.ft. 
013 
1,474 
645 
447 
441 

Ft.  per  sec 

2.83 

4.01 

.82 

.33 

.32 

FeeL 
4.75 
7.72 
2.70 
1.05 
1.05 

8cc-fL 
2JI 

•Jon*  8 

Hinderlider,  Graham,  and  Hoyt... 
H.  O.  Graham 

UN 

July  24 

Acgnat25 

m 

do 

-if 

Amgmtw 

do 

u 

1. 

2. 
3. 
4. 

5. 

6. 

7. 

8. 

0. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Daily  gage  height,  in  feet,  qfYampa  River  near  Craig ,  Colo.,  for  1905. 


Day. 


Apr.       May. 


2.8 

3.05 

2.0 

2.85 

2.75 

2.85 

3.35 

3.7 

4.15 

4.35 

4.05 

3.8 

3.8 

4.25  | 

3.8 

3.8 

3.95 

4.15 

4.4 

4.4 

4.25 

4. 15 

4.2 

4.4 

4.35 

4.35 

4.65 

5.1 

5.25 

5.4 


5.6 

5.85 

5.55 

5.05 

4.65 

4.5 

4.35 

4.5 

5.15 

5.25 

4.8 

4.65 

4.6 

4.7 

4.55 

4.8 

4.75 

5.7 

6.3 

6.05 

6.8  i 
7. 15  \ 
7.4  ' 
7.7  ; 
7.45  '* 
7.0 
6.95 

6.9  ; 
6.75  ; 
6.35  | 
6.25  | 


June. 


6.75 

7.15 

7.15 

7.45 

8.05 

8.0 

7.45 

7.6 

7.8 

8.1 

7.55 

7.35 

7.0 

7.2 

6.9 

6.9i 

6.7 

6.4 

6.25 

6.0 

5.8 

5.75 

5.9 

5.75 

5.55 

5.45 

5.3 

5.0 

4.9 

4.75 


July. 


4.55 

4.45 

4.7 

4.55 

4.35 

4,1 

3.8 

3.8 

3.7 

3.65 

3.6 

3.55 

3.5 

3.4 

3.4 

3.25 

3.15 

2.05 

2.9 

2.05 

2.9 

2.9 

2.75 

2.7 

2.55 

2.6 

2.6 

2.55 

2.5 

2.5 

2.5 


Aug. 


Sept. 


Oct 


2.6 

2.65 

2.6 

2.65 

2.6 

2.85 

2.85 

2.85 

2.85 

2.85 

2.65 

2.55 

2.5 

2.4 

2.35 

2.4 

2.4 

2.4 

2.45 

2.4 

2.25 

2.25 

2.3 

2.15 

1.05 

1.0 

1.0 

1.0 

1.9 

1.0 

1.8 


1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.05 

2.2 

2.2 

2.2 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.85 

1.0 

1.9 

1.8 

1.0 

1.0 

1.9 

1.9 

1.9 

1.9 


10 
10 
10 
2.0 
2.0 
2.0 
2.0 
10 
10 
10 
10 
1.9 
1.9 
1.9 
10 
10 

to 

11 

10 

10 

10 

10 

10 

11 

11 

10 

11 

11 

11 

115 

12 
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ation  rating  table  for  Yampa  River  near  Craig,  Colo. ,  from  April  1  to  October  31, 1906. 


Cage 
height. 

Discharge. 

:     Qage 
height. 

Discharge. 

Qage 
height. 

Discharge. 

Gage 
height. 

Dischaipa.. 

Feet. 

Second-feet. 

Feet. 

Seamd-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.80 

100 

3.00 

670 

4.20 

1,750 

5.80 

4,040 

1.90 

125 

3.10 

740 

4.30 

1,860 

6.00 

4,390 

2.00 

155 

3.20 

810 

4.40 

1,980 

6.20 

4,750 

2.10 

190 

3.30 

800 

|        4.50 

2,100 

6.40 

5,130 

2.20 

230 

3.40 

970 

4.60 

2,230 

6.60 

5,520 

2.30 

270 

3.50 

1,060 

4.70 

2,360 

6.80 

5,930 

2.40 

320 

3.60 

lr150 

4.80 

2,490 

7.00 

6,360 

2.50 

370 

3.70 

1,240 

4.90 

2,630 

7.50 

7,520 

2.60 

420 

3.80 

1,330 

5.00 

2,770 

8.00 

8,750 

2.70 

480 

3.90 

1,430 

5.20 

3,070 

2.80 

540 

4.00 

1,530 

5.40 

3,380 

2.90 

600 

4.10 

1,640 

5.60 

3,700 

re.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  baaed  on  discharge 
rata  made  during  1904-1905.    It  is  well  defined  between  gage  heights  1.9  feet  and  4.8  feet. 

Estimated  monthly  discharge  of  Yampa  River  near  Craig,  Colo.,  for  1906. 
[Drainage  area,  1,730  square  miles.] 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

1 

3,380 

8,000 

9,000 

2,360 

570 

230 

230 

510 
1,920 
2,425 

370 

1,579 
4,177 
5,713 
1.002 

93,960 
256,800 
339,900 

61,610 

20,480 
7,379 

10,020 

0.913 

2.41 

3.30 

.579 

.192 

.072 

0.94 

1.02 

2.78 

3.68 

.668 

iwt 

100              333 
100              124 

.221 

ember 

.080 

»ber 

125 

163 

.108 

The  period 

790,100 

TAMPA  RIVER  NEAR  MAYBELL,  COLO. 

his  station  was  established  April  17,  1904.     It  is  located  at  the  Thornburg  bridge,  10 

«  west  of  Maybcll  and  75  miles  from  Meeker,  Colo.,  in  sec.  19,  T.  7  N .,  R.  96  W. 

he  channel  is  straight  for  about  300  feet  above  and  600  feet  below  the  station.    The  left 

<  is  low  and  clean  and  overflows  to  a  considerable  extent  during  high  water.     The  right 

'i  is  high  and  clean  and  is  not  subject  to  overflow.    The  l>ed  of  the  stream  is  composed 

ravel  and  sand  and  is  shifting.     Ice  conditions  render  gage  readings  impracticable  dur- 

the  winter  months.    The  ordinary  range  of  gage  heights  is  about  6  feet. 

iacharge  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge  to 

:h  the  gage  is  fastened.    The  initial  point  for  soundings  is  the  edge  of  the  left  abutment. 

he  gage,  which  was  read  twice  each  day  during  1905  by  Peter  Farrell,  is  a  staff  fastened 

he  left  downstream  edge  of  the  middle  pier  of  the  bridge.    The  bench  mark  is  a  United 

*s Geological  Survey  standard  bronze  tablet  set  in  the  top  stone  of  the  right  abut- 

it  on  the  downstream  side;  elevation  above  the  zero  of  the  gage,  10.79  feet. 

*  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 

>ply  Paper  No.  133,  of  the  United  States  Geological  Survey,  pages  75-77. 
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Discharge  measurements  of  Yampa  River  near  MaybeU,  Colo.,  in  1905. 


Date. 


Ilydrographer. 


May  24. !  H.  0.  Graham. 

May25. ! do 

May27 do 

June  25 : do 

Jane  26 j do 

Aug.  18 j do 


I 


Width. 

Area  of 
section. 

Sq.ft. 

Mean 
velocity. 

Gage        D» 
heighl  !  chwp. 

Feet. 

Pt.pcr*ec\ 

Feeu    ,  8ftfL 

210 

1,623 

5.64  1 

6.30         MM 

210 

1,645 

5.53  1 

6.25  ,    '%m 

210 

1,496 

5.23  | 

5.60 ,     ;,n 

207 

1,165 

4.03  i 

130         i« 

206 

1,000 

3.72  | 

3.90      <« 

172 

409 

.56  j 

l 

.45        a 

Daily  gage  height,  in  feet,  of  Yampa  River  near  MaybeU,  Colo.,  for  1905. 
Day. 


Apr.    ;  May.      June.  ,  July.       Aug.      Sept.  >  Oct 


1 

1.3 

2 

1.35 

3 

1.45 

4 

5 

1.25 

6 

1.35 

7 

1.5 

8 

1.05 

9 

2.05 

10 

2.65 

11 

2.5 

12 

2.4 

13                   ...                 

2. 75 

14 

2.75 

15 

2.65 

16 

2.55 

17 

2.65 

18 

2.6 

19 

2. 75 

20   

2.8 

21 

2.55 

22 

2.6 

23 

2.75 

24   

2.8 

25 

2. 65 

26 

3.05 

27 

3.1 

3.4 

29 

3.  .35 

30                       

3.75 

31 

3.9 

4.2 

4.3 

4.1 

4.1 

3.5 

4.05 

4.1 

3.9 

3.75 

3.4 

3.4 

3.3 

3.55 

3.3 

3.4 

3.6 

4.1 

4.95 

5.55 

5.8 

5.S5 

6.25 

6. 25 

ti.  25 

5. 75 

5. 65 

5  7 

5.  9 

5. 9 


5.8 

6.0 

5.85 

5.9 

6.0 

6.1 

6.2 

6.75 

5.85 

5.5 

5.95 

6.5 

6.6 

6.65 

6.4 

5.55 

4.75 

4.55 

4.45 

4.35 

4.4 

4.2 

4.25 

4.45 

4.05 

3.0 

3. 75 

3.4 

3.3 

3. 15 


2.4 
2.25 
2.65 
2.4 
2.4 
2.4 
2.3 
2.2 
1.95 
1.75 
1.7 
1.5 
1.5 
1.4 
1.35 
1.45 
1.3 
1.25 
1.25 
1.15 
1.1 
1.35 
1.1 
1.05 
.9 
1.2 
1.15 
1.05 
1.15 
1.3 
1.5 


155 

1.2 

1.2 

1.25 

1.15 
.95 
.95 
.8 
.7 
.5 
.55 
.4 
.45 
.4 
.2 
.3 
.25 
.35 
.4 
.35 
.35 
.3 
.15 
.3 
.25 
.15 
.2 
.25 
.2 
.2 
.2 


0.1    < 

.15  ' 
.2 

:ri 

.3   i 

.35 

.3 

.45 

.35 

.4 

.25 

.28 

.35 

.3 

.22 

.2    ' 

i 

.22  , 

.2    « 

.2    ! 

.25  i 

.35| 

.28, 

.25  ' 

.3    ! 

.4    ' 

.35J 

.25  1 

.25! 


0.3 
.8 
.1 
.3$ 

.3 

.5 

.1 

.2 

.2 

.J 

.3 

.3 

.2 

.9 

.3 

.4 

.3 

.3 

.2 

.3 

.55 

.4 

.3 

.3 

.15 

.2 

.25 

.35 

.4 

.3 

.25 
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rating  table  for  Yampa  River  near  MaybeU,  Otto.,  from  April  1  to  October  31, 1906. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feel. 

0.00 

100 

1.30 

690 

2.60 

1,950 

3.90 

3,920 

.10 

130    | 

1.40 

760 

2.70 

2,080 

4.00 

4,100 

.20 

160    ' 

1.50 

840 

2.80 

2,210 

4.20 

4,470 

.90 

190 

1.60 

920 

2.90 

2,340 

4.40 

4,860 

.40 

230 

1.70 

1,000 

3.00 

2,480 

4.60 

5,270 

.50 

270 

1.80 

1,090 

3.10 

2,620 

4.80 

5,710 

.60 

310 

1.90 

1,180 

3.20 

2,770 

5.00 

6,170 

.70 

350 

2.00 

1,280 

3.30 

2,920 

5.20 

6,640 

.80 

400 

2.10 

1,380 

3.40 

3,080 

5.40 

7,120 

.00 

450 

2.20 

1,490 

3.50 

3,240 

5.60 

7,610 

1.00 

500 

2.30 

1,600 

3.60 

3,400 

5.80 

8,110 

1.10 

560 

2.40 

1,710 

3.70 

3,570 

6.00 

8,630 

1.20 

620 

2.50 

1,830 

3.80 

3,740 

6.50 

10,070 

c— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
-ements  made  during  1904-1905,  and  it  is  well  defined. 

Estimated  monthly   discharge  of  Yampa  River  near  MaybeU,  Colo.,  for  1906. 
[  Drainage  area,  3,670  square  miles.] 


Month. 


Discharge  in  second-feet. 
Maximum.  Minimum. 


t.... 

ober. 


3,655 

9,325 

10,850 

2,015 

880 

250 

290 


655 
2,920 
2,695 
450 
145  ; 
130  | 
145  i 


Mean. 


1,825 
5,581 
6,768 
968 
303 
185 
188 


le  period . 


Total  in 
acre-feet. 


108,600 
343,200 
402,700 
59,520 
18,630 
11,010 
11,560 


955,200 


Run-off. 


Second-feet 

per  square 

mile. 


0.497 
1.52 
1.84 
.264 
.083 
.050 
.051 


Depth  in 
inches. 


0.554 
.75 
05 
304 
096 
056 
.059 


ELK   RIVER    NEAR  TRULL,   COLO. 

;  River  rises  in  the  northeastern  part  of  Routt  County,  Colo.,  flows  southward,  and 
Yampa  River  6  miles  below  Steamboat  Springs.  The  drainage  basin  comprises  the 
rn  slope  of  the  Park  Range  and  the  greater  part  of  it  is  mountainous,  but  there  is  some 
prairie  land  along  the  river  and  its  larger  tributaries.  Much  of  this  prairie  land  is  under 
ation,  being  irrigated  by  numerous  ditches  from  the  streams.  Hay  is  the  principal 
but  in  the  lower  portion  of  the  valley  cereals  are  raised  to  some  extent.  The  higher 
3ns  of  the  basin  are  covered  by  heavy  forests  of  pine  and  spruce.  Precipitation  con- 
principally  of  snow  during  the  winter  months. 

e  gaging  station  was  established  May  2,  1904.  It  is  located  about  2  miles  southeast  of 
post-office,  on  the  stage  road  between  Steamboat  Springs  and  Play  den,  Colo.,  in  sec. 
•  7N.,  R.  85  W.,  and  is  below  all  tributaries. 

e  channel  is  straight  for  100  feet  above  and  for  300  feet  below  the  station.  Both 
8  are  low  but  are  not  liable  to  overflow  except  at  very  high  stages.  The  bed  of  the 
m  is  composed  of  rock  and  is  permanent.     There  is  but  one  channel  at  all  stages.     The 
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current  is  swift  at  all  times  and  exceedingly  so  at  high  water.  Ice  conditions  render  pp 
readings  impracticable  during  the  winter  months.  Gage  heights  have  an  ordinary  raoptf 
about  4  feet. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridp 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  vertical  wall  of  tb 
masonry  abutment  at  the  left  end  of  the  bridge  on  the  downstream  side.  There  babo  a 
stay-wire  about  50  feet  above  the  bridge  for  holding  the  meter  at  high  stages. 

The  gage  was  read  twice  each  day  during  1905  by  H.  W.  Hitchins.  The  original  gage  w» 
timber,  placed  vertically  near  the  right  end  of  the  bridge.  This  was  replaced  June  22, 1904, 
by  a  standard  chain  gage,  referred  to  the  same  datum.  The  chain  hangs  from  a  point  S 
feet  from  the  initial  point  for  soundings  on  the  downstream  side  of  the  bridge.  The  leogkk 
of  the  chain  is  16.20  feet.  The  bench  mark  is  a  United  States  Geological  Survey  sUndari 
aluminum  bench-mark  tablet,  set  on  the  downstream  end  of  the  masonry  abutment  at  tb 
right  end  of  the  bridge;  elevation,  15.995  feet  above  datum  of  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Wat* 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  78-80. 

Discharge  measurements  of  Elk  River  near  Trull,  Colo.,  in  1905. 


Date. 


May  7.. 
June  11. 
July  25. 


Ilydrographer. 


H.  O.  Graham 

Hinderlider  and  Graham . 
H.  G.  Graham 


August  26 ; do. 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

115 

315 

115 

449 

95 

125 

86 

47 

Mean     ,     Gage    , 
velocity.  |  height. 


Ft.pertec.\ 
2.95  t 


6.01 
2.31 
2.30 


Fea. 
7.28 
8.78 
6.00 
5.20 


chtip. 

See.* 
« 

a 
m 


Daily  gage  height,  in  feet,  of  Elk  Rhvr  near  Trull,  Colo.,  for  1905. 


Dav.         I  May.  j  Juno.  J  Julv. 

j        i        ! 

1 ' 8.9    !  7.72 

2 ' 8.95  :  7.8 

3 i  9.08  8.52 

4 '  9.5  7.85 

5 !  9.55  7.25 

6 ' '  9.1  7.15 

7 7.25  j  9.05  7.2 

8 '     7.4     !  9.25  7.25 

9 7.9  9.42  6.95 

10 7.8    !  9.0    '  6.9 

11 7.5    ;-8.78  6.85 

12 7.4     j  8.88  G.85 

13 1     7.45  ;  8.85  6.82 

14 !     7.45  |  8.88  j  6.7 

15 !    7.4    |  8.9    |  6.78 

16 !    7.85  '  8.85  6.65 


I 


Aug.  i  Sept. 


Day. 


Ill1 
May.    June.  I  July,  i  Aug.  | : 


6.o  : 

5.1 
5.1 

17 

I    8.15  i 

8.65 

8.55 

6.52  ' 
6.38  , 

5.3 
5.3 

5.85  ! 

18 

j    8.5    i 

5.78 

5.1 

19 

8-75 ; 

8.3 

6.38 

5.28 

5. 72 

5. 1 

20 

!  8.8  ; 

8.28 

6.42  ' 

5.25 

5.7 

5.2 

21 

1    8.9    j 

8.4 

6.3    j 

5.2 

5.65 

5.25 

22 

I    9.02  ; 

8.35 

6.28 

5.18 

5.65 

5.32 

23 

!    9.22  i 

8.45 

6.32  , 

5.15 

5.62 

5.32 

24 

;  9.15 ! 

8.52 

6.15  ! 

5.15 

5.6 

5.22 

25 

1    8.85  | 

8.45 

6.0    | 

5.2 

5.6 

26 

1    8-78j 

8.2 

5.95  ' 

5.2 

5.65 

27 

!    8.8    ! 

8.05 

5.9    , 

5.2 

5.65 

28 

8.72  ! 

8.15 

5.9    i 

5.18 

5.55 

29 

I    8.45  ! 

8.0 

5.82  | 

5.15 

5.52  i 

30 

!    8.3    ! 

8.1 

5.88  1 

5.18 

5.42  i 

31 

8.55  ! 

5.88  ! 

5.15 

5.38  i 

1 

1 

I 
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m  rating  table  for  Elk  River  near  Trull,  Colo.,  from  May  2,  1904,  to  September  9,  1906. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1     Gage 
height. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Second-feet. 

5.00 

60 

6.00 

312 

7.00 

785 

8.00 

1,520 

5.10 

73 

6.10 

350    1 

7.10 

845 

S.20 

1,710 

5.20 

88 

6.20 

390    1 

7.20 

905 

8.40 

1,910 

5.30 

107 

6.30 

430 

7.30 

975 

8.60 

2,120 

5.40 

130 

6.40 

470 

7.40 

1,045 

a  80 

2,365 

5.50 

156 

6.50 

520 

7.50 

1,115 

9.00 

2,630 

5.60 

184 

6.60 

570 

7.60 

1,190 

9.20 

2,910 

5.70 

213 

6.70 

620 

7.70 

1,270 

9.40 

3,190 

5.80 

244 

6.80 

670 

7.80 

1,350 

9.60 

3,485 

5.90 

277 

6.90 

725 

7.90 

1,430 

•E.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
irements  made  during  1904-1  05.    It  is  fairly  we  1  defined  between  gage  heights  5.5  feet  and  9  feet. 

Estimated  monthly  discharge  of  Elk  River  near  Trull,  Colo.,  for  1906.      ,x 


Month. 

Discharge  in  second-feet. 

Total  in 

Maximum.1  Minimum. 

Mean. 

acre-feet. 

'-31 

2,938 

3,410 

2,032 

312 

111 

940 
1,520 
250 
80 
73 

1,841 
2,303 

667 

146 
87.9 

91,290 
137,000 

41,010 

it 

8,977 

mber  1-9 

1,569 

The  period . . '. 

279,800 

FORTIFICATION    CHEEK   AT  CRAIG,   COLO. 

unification  Creek  rises  near  Mount  Walba,  in  northeastern  Routt  County,  Colo.,  flows 
ward,  southeastward,  and  south  west  ward,  and  joins  Yampa  River  at  Craig, 
le  gaging  station  was  established  June  12,  1905.     It  is  located  at  the  highway  bridge 
it  one-fourth  mile  east  of  Craig,  Colo.,  in  sec.  6,  T.  6  N.,  R.  90  W. 

le  channel  is  straight  for  about  50  feet  above  and  20  feet  below  the  station.  The  right 
:  is  low  and  overflows  at  very  high  water;  the  left  bank  is  high.  The  l>ed  of  the  stream  is 
f>osed  of  sand  and  silt  and  is  shifting.  There  is  at  all  stages  but  one  channel,  which 
y  late  in  the  summer. 

scharge  measurements  are  made  from  the  downstream  side  of  tire  single-span  bridge  to 
K  the  gage  is  fastened.  The  initial  point  for  soundings  is  the  lower  side  of  the  bridge, 
with  the  west  abutment. 

e  gage,  which  was  read  twice  each  day  by  II.  W.  Rose,  a  civil  engineer  who  lives  at  the 
m,  is  a  vertical  staff,  fastened  to  the  east  abutment  on  the  lower  side  of  the  bridge, 
aeasurement  made  June  12, 1905,  by  II.  G.Graham,  gave  the  following  results:  Width, 
rt  area,  84  square  feet;  mean  velocity,  2.52  feet  per  second;  gage  height,  4.40  feet; 
urge,  212  second-feet. 
i*r175— 06 i 
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Daily  gage  height,  in  feet,  of  Fortification  Creek  at  Craig,  Coh,,fcr  1906. 


Day. 

June. 

Day. 

June 

Day. 

June. 

Day. 

1 

1                    

5.55 

5.92 

5.88 

6.2 

6.4 

6.1 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 

5.1 

5.05 

5.05 

5.45 

4.7 

4.6 

13 

4.15 

3.95 

3.75 

3.7 

3.5 

3.35 

1  20.. 
21.. 
22.. 
23.. 
24.. 

i 
i 

2 

14 

3          

15 

4                    

16 

i 

5 

17 

1 

6 

18... 

...| 

Note.— Creek  dry  after  June  24. 

WILLIAMS   RIVER  AT  HAMILTON,   COLO. 

Williams  River  rises  in  the  White  River  Plateau,  the  highest  portion  of  which  reach 
elevation  of  11,000  feet.  It  flows  northwestward  and  unites  with  Yampa  River  ak 
miles  below  Craig.  It  is  joined  by  numerous  small  tributaries  which  drain  portions  o 
Williams  River  Mountains  on  the  east  and  the  Danforth  Hills  on  the  south.  The  largi 
these  tributaries  is  Marapos  Creek,  which  rises  near  the  Milk  Creek  divide,  flows  easti 
and  joins  Williams  River  at  Hamilton.  The  entire  drainage  area  is  hilly  or  mountau 
and  throughout  the  upper  portion  of  it  there  are  extensive  forests,  mainly  of  white 
and  spruce.  Farther  down  the  forests  give  way  to  a  growth  of  willows  and  cottonwood  i 
the  river  bottom  and  oak  brush  and  shrubbery  on  the  hillsides.  Agriculture  isconfin 
the  narrow  valley  extending  along  the  river  and  some  of  its  largest  tributaries.  Wild  h 
the  principal  crop,  and  cattle  raising  is  carried  on  extensively.  The  precipitation  coi 
chiefly  of  snow  during  the  winter  months.  The  maximum  discharge  occurs  during  the  I 
part  of  May. 

The  gaging  station  was  established  April  29, 1904.  It  is  located  at  the  highway  brid 
Hamilton,  on  the  stage  road  from  Meeker  to  Craig,  Colo.,  about  17  miles  from  Craig,  ii 
20,T.5N.,R.91  W. 

The  channel  is  straight  for  about  150  feet  above  and  100  feet  below  the  station.  The 
bank  is  high,  rocky,  and  dean;  the  left  bank  is  low  and  wooded,  but  does  not  overflc 
cept  at  extreme  high  stages.  The  bed  of  the  stream  is  composed  of  cobblestones  and  gi 
but  is  shifting.  There  is  but  one  channel  at  all  stages.  Gage  heights  have  an  ordinary  i 
of  about  3  feet.  During  the  winter  season  ice  obstructs  the  channel  to  such  an  extent 
gage  readings  are  impracticable. 

Discharge  measurements  are  made  from  the  lower  side  of  the  single-span  bridge  to  i 
the  gage  is  attached.  The  initial  point  for  soundings  is  the  downstream  end  of  the  ve 
log  abutment  at  the  left  end  of  the  bridge. 

The  gage,  which  during  the  early  part  of  1905  was  read  twice  each  day  by  Mrs.  Th 
Hamilton,  was  a  14-foot  timber,  driven  vertically  into  the  bottom  of  the  river,  with  the  i 
end  fastened  to  the  lower  side  of  the  bridge.  May  21,  1905,  a  standard  chain  gage  ^r 
stalled,  the  datum  being  the  same  as  that  of  the  original  gage.  The  length  of  the  ch 
14.94  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  nail  driven  intoth 
log  at  the  northeast  corner  of  the  left  abutment  of  the  bridge;  elevation,  12.22  feet.  (2 
head  of  a  nail  driven  into  a  root  on  the  west  side  of  a  small  cottonwood  tree  about  2 
from  the  left  end  of  the  bridge  and  just  east  of  the  road;  elevation,  10.08  feet.  (3)  . 
driven  into  the  southeast  corner  of  the  foundation  of  the  blacksmith  shop  about  2 
from  the  left  end  of  the  bridge;  elevation,  10.08  feet.  (4)  A  United  States  Geologic* 
vey  standard  iron  post  at  the  southeast  corner  of  the  wagon  bridge;  elevation,  10.7! 
Elevations  are  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is 
Supply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  I 
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Discharge  measurements  of  Williams  River  at  Hamilton,  Colo.,  in  1905. 


Hydrographer. 


II.  G.Graham 

do 

Hinderlider,  Hoyt,  and  Graham . . 

II.  O.Graham 

....do 

....do 

....do 


Width. 


Feet. 
46 
60 
55 
55 
30 
30 


Area  ol 
section. 


Sq.ft. 
149 
262 
199 
203 
76 
80 
64 


Mean 
velocity. 


Gage 
height. 


f.  per  sec. 

Feet. 

2.87 

4.10 

4.91 

6.05 

4.22 

5.48 

4.96 

5.55 

1.17 

3.25 

1.10 

3.30 

.55 

2.90 

35 


Daily  gage  height,  in  feet,  of  Williams  River  at  Hamilton,  Colo.,  for  1905. 


Day. 


Apr.    J  May. 


2.78 

2.8 

2.8 

2.78 

2.75 

2.78 

2.78 

2.88 

2.95 

2.95 

2.92 

2.95 

2.9 

2.92 

2.92 

2.95 

3.0 

3.0 

3.1 

3.15 

3.1 

3.02 

3.05 

3.1 

3. 18 

3.18 

3.28 

3.6 

3.65 

3.S2 


June. 


4.25 

4.55 

4.15 

3.78 

3.7 

3.6 

3.52 

3.8 

4.4 

4.32 

4.1 

4.0 

4.08 

3.95 

3.95 

4.3 

4.9 

5.32 

5.6 

5.95 

5.92 

6.28 

6.65 

6.62 

5.9 

5.82 

6.0    ■ 

5.22  I 
5.28 
5.65  : 


5.95 

6.02 

6.05 

6.5 

6.4 

5.82 

5.75 

5.82 

6.15 

5.72 

5.32 

5.3 

5.4 

5.35 

5.40 

5.40 

4.85 

4.95 

4.78 

4.60 

4.65 

4.65 

4.78 

4.65 

4.4 

4.3 

4.18 

4.08 

4.05 

3. 92 


July. 


3.8 

3.85 

3.82 

3.75 

3.62 

3.65 

3.6 

3.55 

3.5 

3.4 

3.6 

3.3 

3.35 

3.3 

3.25 

3.12 

3.18 

3.2 

3.2 

3.45 

3.58 

3.38 

3.28 

3.18 

3.0') 

3. 05 

3.05 

3.5 

3. 2 

3. 12 

3. 15 


Aug. 

3.48 

3.25 

3.2 

3.12 

3.0 

3.08 

3.0 

3.0 

2.98 

2.92 

3.0 

3.1 

3.15 

3.05 

2.98 

2.92 

2.8 

2.82 

2.88 

3.9    , 

2.88  : 

2.82  ' 

2.H2  I 

2.85  ! 

,.9    | 

2.95  I 

2.9 

2.85 

2.85 

2.8 

2.78 


Sept. 

2.78 

2.8 

2.82 

2.85 

2.88 

3.05 

3.08 

3.0 

2.98 

2.88 

2.88 

2.85 

2.82 

2.9 

2.85 

2.82 

2.78 

2.85 

2.88 

2.85 

2.92 

2.92 

2.85 

2.88 

2.88 

3.0 

2.98 

2.92 

2.98 

3.05 


Oct. 
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*  ation  rating  table  for  Williams  River  at  Hamilton,  Colo.,  from  April  1  to  May  &J, 


lage 
ight. 

Discharge. 

!     Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

i 

Gage 
height. 

Discharge. 

Vctt. 

Second-fret. 

Feet. 

1 
Second-feet. 

Feet. 

8c<md-ft& 

2.70 

60 

1       3.80 

330 

4.90 

720 

6.00 

1,210 

2.80 

80 

'        3.90 

360 

5.00 

700 

6.10 

1,300 

2.90 

100 

4.00 

390 

5.10 

800 

ft.  20 

1,» 

3.00 

125 

!        4.10 

420 

5.20 

845 

6.30 

1,430 

3.10 

150 

j        4.20 

455 

5.30 

800    | 

6.40 

1,500 

3.20 

175 

1        4.30  . 

490 

5.40 

935    , 

6.50 

1.S& 

3.30 

200 

!        4.40 

525 

5.50 

980 

6.60 

1,610 

3.40 

225 

j        4.50 

560 

5.60 

1,030    I 

6.70 

1,710 

3.50 

250 

4.60 

600 

5.70 

1,080    1 

3.  GO 

275 

j        4.70 

640 

5.80 

1,130    i 

3.70 

300 

1        4.80 

680 

5.90 

1,180    ! 

i 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  baaed  on  two  di 
measurements  made  during  1905.    It  is  not  well  defined. 

Station  rating  table  for  Williams  River  at  Hamilton,  Colo.,  from  May  2\  to  October  31 


Gage 
height. 

Discharge. 
Second-feet. 

i     Gage 
(  height. 

Discharge. 
Second-feet. 

j     Gage 
|  height. 

Discharge. 

1     Gage 
,  height. 

Diachaig) 

Feet. 

i 

i      Feet. 

1     Feet. 

Second^feet. 

1     Feet. 

8econd-ft> 

2.70 

15 

3.80 

200 

4.90 

565 

j       6.00 

1,160 

2.80 

25 

3.90 

225 

|        5.00 

605 

I        6.10 

1,230 

2.90 

35 

4.00 

255 

5.10 

660 

'        6.20 

1,310 

3.00 

50 

1        4. 10 

285 

5.20 

700 

1        6.30 

1,390 

3.10 

65 

I        4.20 

315 

,        5.30 

750 

I        6.40 

1.470 

3.20 

80 

|        4.30 

345 

[j        5.40 

800 

,        6.50 

1,5* 

3.30 

95 

|        4.40 

375 

5.50 

850 

6.60 

1,6*) 

3.40 

110 

j        4.50 

410 

5.60 

910 

1        6.70 

1,710 

3.50 

130 

,        4.60 

445 

5.70 

970 

3.60 

150 

1        4.70 

485 

5.80 

1,030 

1 

3.70 

175 

1        4.80 

525 

5.90 

1,090 

i 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  four  d 
measurements  made  during  1905.    It  is  well  defined  t»etween  gage  heights  2.9  feet  and  3.3  feet. 

Estimated  monthly  (Uncharge  of  Williams  River  at  Hamilton,  Colo.,  for  1905. 


Mouth. 


April. 
May.. 
June.. 


Discharge  in  second-feet. 
Maximum.'  Minimum.  :    Mean. 


July 

August 

September. 
October 


1,675 
1,550 
212 
126 
62 
102 


The  period . 


70  ' 
255  | 
23., 

58  : 

Si 
23  . 
30 


135 

737 

745 

115     , 
46.6 
36.6 
43.6 


YAMPA    RIVER   DRAINAGE    BASIN. 
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MILK  CREEK  NEAR  AXIAL,  COLO. 

Qk  Crook  rises  in  the  northeastern  part  of  Rio  Blanco  County,  Colo.,  flows  northwestward, 

enters  Yampa  River  about  20  myles  below  Craig. 

ie  gaging  station  was  established  April  20,  1904.     It  is  located  at  the  highway  bridge 

it  4  miles  below  Axial,  Colo.,  in  sec.  19,  T.  4  N.,  R.  92  W. 

ie  channel  is  straight  for  75  feet  above  and  50  feet  below  the  station.     Both  banks  are 

and  clean  and  do  not  overflow.  The  bed  of  the  stream  is  composed  of  sand,  and  shifts 
ich  an  extent  that  it  is  difficult  to  obtain  a  good  rating  curve.  There  is  but  one  channel 
1  stages,  the  current  being  swift  at  high  and  medium  at  low  water.  Gage  heights  have  a 
jb  of  about  3.5  feet  during  an  ordinary  season.  Ice  conditions  render  gage  readings 
racticable  during  the  winter  months. 

ischarge  measurements  are  made  from  the  lower  side  of  the  single-span  bridge  to  which 
gage  is  attached.  The  initial  point  for  soundings  is  at  the  left  end  of  the  bridge,  at  the 
»r's  edge,  on  the  downstream  side. 

be  original  gage,  which  was  read  once  each  day  during  1905  by  Mrs.  O.  M.  Hoback,  who 
i  three-fourths  of  a  mile  east  of  the  station,  is  a  vertical  staff,  10  feet  long,  driven  2  feet 

the  sandy  bed  of  the  stream,  the  top  being  nailed  to  the  bridge  timbers.  The  gage  is 
rred  to  bench  marks  as  follows:  (1)  A  nail  driven  about  4  inches  above  the  ground  into  the 

side  of  a  telephone  pole  25  feet  south  of  the  bridge;  elevation,  10.96  feet.  (2)  A  nail 
en  into  the  north  side  of  a  12-inch  pile  at  the  northeast  corner  of  the  bridge;  elevation 
8  feet.     (3)  A  United  States  Geological  Survey  standard  iron  bench-mark  post,  set 

21, 1904,  about  50  feet  southeast  of  the  gage  rod ;  elevation  12.33  feet.    Elevations  are 
re  the  zero  of  the  gage, 
bis  station  has  been  discontinued. 

description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
ply  Paper  No.  133,  of  the  United  States  Geological  Survey,  pages  83-85. 

Discharge  measurements  of  Milk  Creek  near  Axial,  Colo.,  in  1906. 


Date. 


Hydrographer. 


1906. 
2 

..    H.G.Graham 

20 

..' do 

13 

1 do 

22 

.J do 

28 

.J do 

Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Sq.ft. 

Ft.  per  sec. 

25 

77 

2.23 

30 

128 

1.90 

22 

39 

1.75 

15 

8.7 

.31 

16 

10 

.37 

Gage 
helgl 


ge     ' 
fht.  i 


Feet. 
5.80 
6.80 
4.85 
3.45 
3.50 


Dis- 
charge. 

Sec.-ft. 

172 

242 

68 

2.7 

3.7 


Daily  gage  height,  in  feet,  of  Milk  Creek  near  Axial,  Colo. ,  for  1905. 


Day- 


Apr. 

May. 

3.6 

5.5 

3.55 

5.8 

3.55 

5.5 

3.5 

5.3 

3.5 

4.85 

3.5 

4.9 

3.55       4.8 


3.6 
3.65 

4.95 

5.7 

3.75 

3.75 

3.8 

3.9 

3.8 

3.8 

3.8 

5.8 

5.4 

5.35 

5.25 

5.3 

5.3 

5.65 

une. 

July. 

Aug. 

6.45 

3.  45 

3.7 

6.4 

3.5 

3.6 

6.3 

3.5 

3.6 

6.35 

3.5 

3.6 

6.2 

3.5 

3.6 

5.8 

3.45 

3.6 

5.0 

3.5 

3.5 

5.5 

3.45 

3.5 

5.4 

3.45 

3.5 

5. 15 

3.5 

3.5 

4.7 

3.0 

3.6 

4.9 

3. 1 

3.6 

4.8 

3.5 

3.5 

4.6 

3. 5 

3.5 

4.4 

3. 5 

3.5 

4.4 

3.4 

3.5 

Day. 


'     3.8 

18 

3.8 

19 

4.0 

20 

4.0 

21 

3.9 

22 

23 

21 

25 

3.8 

3.85 

;     3.9 

4.0 

26 

4.1 

4.2 

28 

'     4.S 

29 

4.95 

30 

31 

,     5.15 

1 
1 

Apr.  I  May.    June.  I  July.     Aug. 


6.1     1 

4.35 

3-4     , 

6.5     . 

4.25  1 

3.4     ' 

6.9     | 

4.1 

3.5      

6.8    1 

4.1     j 

3.6      

7.1 

4.0     1 

3.5    1 

6.95 

3. 85 

3.45    

7.1     ' 

3.8    ! 

3.5    1 

7. 15 

3.7 

3.45    

6.85  : 

3.65  i 

3.4      

6.8     ' 

3.5     ' 

3.1     • 

6.8 

3.5 

3. 4      

6.55  j 

3.5     i 

3.5      

6.3    ! 

3.5     ' 

3.45    

6.2 

3.5 

3.5      

6.4     ' 

3.4      

i 
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Station  rating  table  for  Milk  Creek  near  Axial,  Colo.,  from  April  #0, 1904,  to  May  17,  m 


If 

!  Dischuige. 

1 Second-feet. 

1                2 

Gage 
height. 

Feet. 
4.10 

l 
Discharge. ! 

Second-feet .] 
48    1 

Gage 
height.  « 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 
3.20 

Feet. 
5.00 

Second-feet. 
HI 

Feet. 
5.80 

Seand-fcet) 
175 

3.30 

I                « 

4.20 

55    ! 

5.10 

119 

5.90 

183 

3.40 

i                8    ' 

4.30 

62    1 

5.20 

127 

6.00 

191 

3.50 

12 

4.40 

69  ; 

5.30 

135    1 

6.10 

200 

3.60 

!       17  : 

4.50 

76    | 

5.40 

143 

6.20 

2» 

3.70 

!               23 

4.60 

83 

5.50 

151 

6.30 

218  , 

3.80 

I               29 

4.70 

90    ; 

5.60 

150 

6.40 

227 

3.90 

|               35 

4.80 

97    ! 

5.70 

167 

6.50 

236  ! 

4.00 

1                41     , 

! 

4.90 

104 

1 

Note.  -The  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  five  disrhtrp 
measurements  made  during  1904,  and  it  is  fairly  well  defined. 

Station  rating  table  for  Milk  Creek  near  Axial,  Colo.,  from  May  18  to  August  16, 1905. 


Gage, 
height. 

1                       \, 
1  Discharge. 

Gage 
height. 

Discharge,  i 

Gage 
height. 

Discharge. 

1     Gage 
1  height. 

!  i 
I  Discharge. 

1                 i 

Feet. 
3.40 

Setond-fretJ 

|                  2     [ 

Feet. 
4.40 

Second-feet.1 

i       4i  : 

Feet. 
5.40 

Second-feet. 
Ill 

I 

!     Feet. 

j        6.40 

\Second-fttL\ 
1           201  ' 

3.50 

1                  4     '. 

4.50 

|               46 

5.50 

119 

1        6.50 

|           211  1 

3.60 

i         7  :; 

4.60 

i                52 

5.60 

128 

6.60 

1            221  1 

3.70 

!            io   !! 

4.70 

■               58 

5.70 

137 

6.70 

m  I 

3.80 

!                13 

4.80 

65 

5.80 

146 

6.80 

241  i 

3.90 

17  !• 

4.90 

!                72 

5.90 

155 

6.90 

1            251  | 

4.00 

j               21     ; 

5.00 

79 

6.00 

164 

!        7.00 

1            »  ; 

4.10 

1               » 

5. 10 

i               87 

6.10 

173 

i        7.10 

|            271  ' 

4.20 

!                31 

5. 20 

95 

6.20 

182 

7.20 

1            281  1 

4.30 

|            ;*6 

1 

5.30 

103 

6.30 

191 

1 

!      ! 

Note.    The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  four  dischArp 
measurements  made  during  1905,  and  it  is  fairly  well  defined. 

Est 'minted  monthly  discharge  of  Milk  ( 'reek  near  Axial,  Colo.,  for  1906. 


Month. 


April 

May 

J  une 

July 

August  1-16. 


The  period . 


Discharge  in  second-feet.       i 

Maximum. 

Minimum. 

Mean.    '*** 

123 

12 

35.9  1       I* 

276 

97 

184     J       U.J 

206 

4 

70.4  1        4-1 

7 

2 

3.5  j 

10 

4 

5.7  1 

j     i»,c 
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MISCELLANEOUS  MEASUREMENTS. 

"he  following  miscellaneous  measurements  were  made  in  the  Yampa  River  basin  in 
5: 

Miscellaneous  discharge  measurements  made  in  Yampa  River  drainage  basin  in  1905. 


Date.                  Stream. 

Locality. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage     !     Dis- 
height.  .  charge. 

y26 

Little  Snake 

Mavbell.Colo 

Feet. 
105 

Sq.ft. 
918 

Ft.  per 
sec. 

5.50 

3.45 

Feet. 

8ec.-ft. 
5,050 
1,483 

ie24 

do ■ do 

99  !          4an 

3.50 

WHITE   RIVER   DRAINAGE   BASIN. 


DESCRIPTION  OF  BASIN. 

White  River  rises  in  Trappers  Lake,  which  lies  at  an  elevation  of  9,500  feet  above  sea  level 
a  small  mountain  basin  of  the  White  River  Plateau  in  eastern  Garfield  County,  Colo.; 
ence  it  flows  westward  to  its  point  of  junction  with  Green  River  in  west-central  Uinta 
•unty,  Utah.  Throughout  its  course  it  occupies  a  narrow,  mountainous  valley,  with  alter- 
ing parks  and  canyons,  entering  the  longest  and  deepest  of  the  canyons,  in  which  it  con- 
mes  to  its  mouth,  about  8  miles  east  of  the  Colorado-Utah  State  line. 
The  basin  comprises  an  arid,  broken,  and  much  eroded  plateau  region,  which  topographically 
a  continuation  of  the  Grand  River  Mesa  south  of  Grand  River.  The  headwater  portion 
vers  the  greater  area  and  is  called  the  White  River  Plateau;  below  this  and  to  the  south  is 
e  Roan  or  Book  Cliffs  Plateau.  Fragmentary  plateaus  also  occur  along  the  northern  side 
the  river. 

Numerous  small  streams,  among  which  are  Marvine  Creek  and  South  Fork,  join  the  White 
the  upper,  mountainous  portion  of  the  basin.  Douglas,  Piceance,  and  Evacuation  Creeks, 
airing  the  Book  Cliffs  Plateau,  enter  White  River  from  the  south.  In  the  spring  these 
*ks  carry  considerable  water,  derived  mainly  from  melting  snow,  but  in  the  summer  they 
5  very  nearly  dry. 

The  rocks  of  the  basin  are  largely  of  sedimentary  origin,  and  west  of  the  Great  Hog  Back 
i  relief  features  produced  by  erosion  are  characteristic  and  remarkably  unifomi.  The 
Ues  and  marls,  wherever  sufficiently  compact,  have  been  made  into  steep,  inaccessible 
ifls,  and  sandstones  have  become  vertical  clifTs.  The  stream  channels  are  deeply  cut,  and 
■  flood  waters  carry  a  large  amount  of  silt.  The  soils  derived  from  these  rocks  vary  from 
dy  to  adobe  texture,  have  practically  no  organic  ingredients,  and  are  very  friable,  and 
id  and  water  are  constantly  breaking  them  up  and  transporting  them  lower  down  in  the 
in  each  year. 

>hort  grasses  cover  the  tops  of  many  of  the  ridges,  while  juniper  and  pifton  overgrow  their 
is.  Greasewood  and  sage  brush  occur  extensively  over  dry  valleys  and  along  plateau- 
ridges.  In  the  moist  valleys  willows  and  cottonwoods  grow  in  dense  masses.  In  the 
ite  River  Forest  Reserve,  which  extends  over  the  greater  portion  of  the  headwaters,  and 
^neral  at  elevations  above  7  ,.500  feet,  quaking  aspens  and  spruce  predominate,  while 
lg  the  plateaus  pifton  and  cedars  are  more  in  evidence. 

lie  mean  annual  precipitation  recorded  at  Meeker  is  15.9  inches:  farther  west  and  at 
er  elevations  it  is  undoubtedly  much  less. 

umerous  ditches  along  the  main  stream  and  some  of  its  tributaries  divert  water  for  irriga- 
i ,  which  has  been  pract  iced  in  a  desultory  way  for  many  years.  Native  hay  and  kindred 
ducts  are  the  chief  agricultural  staples  in  the  upper  part  of  the  area,  while  grains,  grasses, 
lia,  and  some  fruits  are  grown  in  the  lower  valleys. 
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NORTH  FORK  OF  WHITE  RIVER  NEAR  BUFORD,  CX>IiO. 


This  stat ion  was  established  July  28, 1903.  It  is  located  at  the  county  bridge  at  Rawsori 
ranch,  below  the  mouth  of  Marvine  Creek,  7  miles  from  Buford,  the  nearest  post-office,  td 
32  miles  from  Meeker,  Colo. 

The  channel  is  straight  for  200  feet  above  and  300  feet  below  the  station.  Both  banbm 
high  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  rocky  and  is  free  from  vegeta- 
tion. There  is  but  one  channel  at  all  stages,  broken  by  the  two  narrow  bridge  piers.  Ik 
current  is  swift. 

Discharge  measurements  are  made  from  the  three-span  highway  bridge  to  which  thepp 
is  attached.  The  bridge  has  a  total  span  of  85  feet.  The  initial  point  for  soundings  is  tb 
edge  of  the  abutment  at  the  south  end  of  the  bridge. 

The  gage,  which  is  read  twice  each  day  by  IL  N.  Rawson,  is  a  timber  spiked  to  the  km 
side  of  the  first  pier  from  the  south  end  of  the  bridge.  It  reads  from  1  foot  to  9  feet  Ik 
gage  is  referred  to  bench  marks  as  follows:  (1)  The  top  of  a  bolt  on  the  bridge  nearest tb 
gage;  elevation,  11.51  feet.  (2)  A  spike  in  the  trunk  of  a  large  Cottonwood  tree  attb 
southeast  corner  of  the  bridge;  elevation,  7.46  feet.  (3)  A  spike  in  one  of  the  abutmdk 
logs  at  the  end  of  the  upper  sill  at  the  southwest  corner  of  the  bridge;  elevation,  7.88 fat 
Elevations  are  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  al 
the  United  States  Geological  Survey : 

Description:  100.  pp;  99-101).  133.  pp  91-92. 
Discharge:  100,  p  100;  133,  p  92. 
Discharge,  monthly:  100.  p  101:  133.  p  93. 
Gage  heights:  100,  p  100;  133,  p  92. 
Rating  table:  100,  p  100:  133.  p  93. 


Discharge  measurements  of  North  Fork  of  White  River  near  Buford,  Colo.,  in  1905. 


Date. 


Hydrographer. 


May  15 II.  (5.  Graham. 

June  17 do 

July  6 do 

July  IS do 

August  12 do 

September  10 do 


!  Width. 

Fert.   i 

m 

86 

ss ; 

87  i 

so 


•  Area  of  ;     Mean 

|  section.  |  velocity,      heigl 


Sq.ft. 
Ill 
205  ! 
129  : 
107  ; 

102 ; 

so : 


Ft.  per  see., 
\  3.03! 

5.82  | 
3.16  I 
2.93  | 
2.95  ! 


1.90 


age 

ight. 


Dis- 
c-bars*. 


i 


Feet. 

2.20 
3.30 
2.35  , 
2.15  ' 
2. 15  | 
1.85  i 
I 


Sec.-ft. 
331 
1,1*4 
«K 
314 
301 


Daily  gage  height,  in  feet,  of  North  Fork  of  White  River  near  Buford,  Colo.,  for  1905. 


Day. 


Apr. 


May.      June.  ;  July.  |   Aug.    !   Sept. 


1 1.S2 

2 1.S5  ! 

3 1.82  ; 

* 1.82  , 

5 1.82  i 

6 !  1.H2  ! 

7 1.9    | 

8 1.88  j 

9 '.'■  1.92 

10 ;  1.92  i 

11 1.92  ' 

12 J  1.92 

13 ;  1.02 


J.  .>.'» 
2.  o 
2.  3 
2.  18 
2.  12 


2.  4S 
2.  -18 
2.  :J2 
2.28 
2.22  , 
2.22  i 


3.4    ' 
3.4 
3.6    ' 
3.  S 
3.8 
3.7 
3. 85 
4.0 
3.9 
3.6 
3..r> 
3.55  ' 

3.62 : 


2.65 

2.6 

2.52 

2.42 

2.42 

2.4 

2.38 

2.35 

2.32 

2.3 

2.28 

2.28 

2.28 


2.2  ; 

2. 15  '; 
2.1  ■ 
2.1  I 
2.05  : 
2.05  j 
2.0    ; 

2.0  ; 
2.0 
1.98  ■ 
2.05  ! 

2.1  , 
2.02 


1.9 

1.9 

1.9 

1.9 

2.0 

1.9S 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 


Oct. 

1.85 
1.85 
1.85 
1.85 
1.85 
1.S5 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
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**ily  gage  height,  in  feet,  of  North  Fork  of  White  River  near  Buford,  Colo.,  in  1905— Con. 
Day.  Apr 


1. 

■      1.92 

t_ 

u* 

*_ 

[      1.92 

r 

;      1.92 

*_ 

!      1.92 

*_ 

!       1.92 

*_ 

'      1.92 

1. 

1.92 

fc 

1.92 

1 

'      1.98 

t 

1      1.98 

s 

i 
1.98 

ft 

!      2.02 

9 

I"     2.05 

ft. 

!      2.1 

ft 

i      2.2 

ID. 

!       2.32 

» i 

fay. 

June. 

July. 

Aug. 

Sept. 

Oct. 

2.2 

3.68 

2.22 

2.0 

1.9 

1.85 

2.22 

3.7 

2.22 

2.0 

1.9 

1.85 

2.58 

3.55 

2.18 

1.95 

1.85 

1.85 

2.75 

3.45 

2.18 

1.95 

1.85 

1.85 

2.95 

3.4 

2.2 

1.95 

1.9 

1.85 

3.02 

3.32 

2.2 

1.95 

1.85 

1.85 

3.38 

3.3 

2.3 

1.95 

1.85 

1.85 

3.55 

3.25 

2.22 

1.9 

1.85 

1.85 

3.65 

3.2 

2.2 

1.9 

1.85 

1.85 

3.7 

3.2 

2.15 

1.9 

1.85 

1.85 

3.35 

3.2 

2.15 

1.9 

1.85 

1.85 

3.25 

3.15 

2.15 

1.9 

1.92 

1.85 

3.25 

3.2 

2.15 

1.9 

1.92 

1.85 

3.28 

3.0 

2.15 

1.9 

1.85 

1.85 

3.05 

2.85 

2.15 

1.92 

1.85 

1.85 

2.95 

2.78 

2.15 

1.92 

1.85 

1.85 

3.05 

2.72 

2.1 

1.9 

1.9 

1.85 

3.25 

2.15 

1.92 

1.85 

Station  rating  table  for  North  Fork  of  White  River  near  Buford,  Colo.,  from  April  1  to  October 

31, 1906. 


Gage, 
height. 

Feet. 
1.80 

Discharge. 

Second-feet. 
i            135 

!     Gage 
height. 

Discharge. 

i 

{Second-feet. 

1            450 

Gage 
height. 

Discharge. 

1     Gage 
height. 

Discharge. 

Feet. 
2.40 

Feet. 
3.00 

Second-feet. 
910 

1 

Feet. 
3.60 

Second-feet. 
1,505 

1.90 

180 

2.50 

515 

3.10 

1,000 

3.70 

1,610 

2.00 

225 

2.60 

585 

3.20 

1,095 

3.80 

1,720 

2.10 

275 

2.70 

660 

3.30 

1,195 

3.90 

1,835 

2.20 

i             330 

2.80 

740 

3.40 

1,295 

4.00 

1,950 

2.30 

390 

2.90 

825 

3.50 

1,400 

l 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
easurements  made  during  1904-5.    It  is  well  defined  between  gage  heights  1.8  feet  and  2.4  feet. 

Estimated  monthly  discharge  of  North  Fork  of  White  Riivr  near  Buford,  Colo.,  for  1905. 
[  Drainage  area,  181  square  miles.] 


Month. 


Discharge  in  second-feet. 
Maximum.  Minimum,  j    Mean. 


Run-off. 


aT^fce?.     S^d-feet    Dcpth  |n 


P°miieWre      *"<*<*• 


Mil 

iy ... 

ne 

iy 

igust 

ptember. . 
tober 


402 
1,610 
1,950 

622 

:*» 

225 
157 


144 

286 
676 
275  . 
180  : 
157  : 
157  | 


200 
756 
1,332 
375 
219 
176 
157 


The  period . 


194.300 
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SOUTH  FORK  OF  WHITE  RIVER  NEAR  BUFORD,  COLO. 


This  station  was  established  July  25,  1903.  It  is  located  at  the  county  bridge  at  tin 
lower  end  of  a  section  of  the  river  known  as  "Stillwater/'  about  7  miles  from  Buford,  thi 
nearest  post-office,  and  about  30  miles  from  Meeker,  Colo.,  in  T.  1  S.,  R.  91  W. 

The  channel  is  straight  for  50  feet  above  the  station  and  for  300  feet  below.  Both  bash 
are  high  and  are  covered  with  grass  and  sagebrush.  The  bed  of  the  stream  below  the  "  Stil 
water  "  and  at  the  station  is  covered  with  bowlders,  some  of  which  are  2  or  3  feet  in  diametet  L 
There  is  but  one  channel  at  all  stages,  broken  by  the  middle  pier  of  the  bridge,  and  thecv 
rent  is  swift.  During  the  winter  months  ice  obstructs  the  channel  to  such  an  extent  that 
gage  readings  are  impracticable. 

High-water  measurements  are  made  from  the  bridge,  which  makes  an  angle  of  20°  with 
the  normal  to  the  stream.  This  is  taken  into  account  in  making  the  measurements.  Ill 
initial  point  for  soundings  is  the  edge  of  the  abutment  at  the  west  end  of  the  bridge.  At 
low  water,  measurements  are  made  by  wading. 

The  gage,  which  was  read  twice  each  day  during  1905  by  Claud  Dobbs,  is  a  10-foot  ?ertial 
timber  spiked  to  the  upper  side  of  the  middle  pier.  The  gage  is  referred  to  bench  markiai 
follows:  (1)  The  first  bolt  on  the  bridge  east  of  the  gage;  elevation,  11.95  feet.  (2)  A 
spike  in  one  of  the  logs  of  the  abutment  at  the  southwest  corner  of  the  bridge;  elevation,  &S 
feet.  (3)  The  corner  of  a  large  rock  30  feet  west  of  the  bridge  and  north  of  the  road;  elen-1 
tion,  13.14  feet.  (4)  The  top  of  a  pyramid-shaped  rock  on  the  east  side  of  the  river  beta*1 
the  bridge  41  feet  distant  from  the  northeast  bolt  on  the  bridge  tie  and  projecting  8  mcbo 
above  the  ground;  elevation,  7.02  feet.  Elevations  are  above  the  zero  of  the  gage.  T» 
elevation  of  the  station  above  sea  level,  as  determined  by  aneroid  barometer,  is  7,400  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  97-98;  133,  p  94. 
Discharge:  100,  p  98;  133,  p  94. 
Discharge,  monthly:  100,  p  99;  133,  p  98. 
Gage  heights:  100,  p  98;  133,  p  95. 
Rating  table:  100,  p  99;  133,  p  90. 

Discharge  measurement*  of  South  Fork  of  White  River  near  Buford,  Colo.,  in  1905. 


Date 


Hydrographer. 


May  16 |  II.  O.  Graham. 

June  19 do 

July  7 i do 

Juy  19 ! do 

August  13 ] do 

September  19 . . do 


Width.i 

i 

Feet. 

55  j 

55 

55 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Sq.ft. 
91 

Ft.  per  see. 
2.93 

Feet. 

2.80 

Sec.-fL 
367 

251 

6.39 

5.70 

1,603 

110 

3.61 

3.15 

397 

97 

2.96 

2.90 

287 

86 

3.04 

2.70 

262 

72 

2.3 

2.45 

166 

Daily  gag*  height,  in  feet,  of  South  Fork  of  White  River  near  Buford,  Colo.,  for  1906. 


Day. 


Apr.       May.      June,  j  July.      Aug. 


2.4 

2.4 

2.4 

2.35 

2.38 

2.4 

2.4 


Sept. 


2.95  j 
3.ar>  j 
2.95  j 
2.82  ; 
2.8  ! 
2. 75 
2.76 


4.88 
5. 18  j 
5.48  ! 
6.22 
6.9 
0.52  ; 
6.55  I 


3.5 

3.45 

3.4 

3.32 

3. 25 

3.2 

3. 15 


2.72  I 
2.7    I 


2.7 
2.68 
2.65 
2.62 


2.45 

2.45 

2.45 

2.5 

2.58 

2.55 

2.55 


Oct 

2.45 
2.45 
2.45 
2.45 
2.45 
2.45 
2.45 
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nily  gaffe  height,  in  feet,  of  South  Fork  of  While  Mirer  near  Buford,  Colo.,  for  1905— Con. 


Day. 


Apr.      May.   '  June,  j    July.      Aug. 


2.75 

*2.85  I 

2.85  ! 

2.85 

2.78 

2.8 

2.78 

2.75  i 

2.85 

3.0 

3.18 

3.4 

3.55 

3.65  , 

3.92  I 

4.35 

4.45 

4.22 

4.38 

4.45 

I 
4.45  I 


4.22 
4.22 
4.55 


6.68 

3.12 

7.4 

3.05 

6.85 

3.05 

6.28 

3.02 

6.25 

2.98 

6.5 

2.95 

6.12 

2.92 

6.42 

2.9 

6.75 

2.88 

5.75 

2.85 

5.6 

2.85 

5.2 

2.88 

5.0 

2.92 

4.7 

2.88 

4.8 

2.82 

4.95 

2.8 

5.05 

2.78 

4.5 

2.75 

4.45 

2.75 

4.15 

2.75 

3.92 

2.72 

3.7 

2.7 

3.6 

2.7    , 

2.7 

i 


Lug. 

8ept. 

2.6 

2.55 

2.6 

2.5 

2.6 

2.5 

2.7 

2.48 

2.7 

2.45 

2.68 

2.45 

2.6 

2.45 

2.6 

2.45 

2.6 

2.45 

2.55 

2.45 

2.55 

2.45 

2.55 

2.45 

2.52 

2.45 

2.5 

2.45 

2.5 

2.45 

2.5 

2.45 

2.5 

2.45 

2.5 

2.45 

2.5 

2.45 

2.5 

2.45 

2.48 

2.45 

2.5 

2.45 

2.48 

2.52 

2.48 

_    _    _ 

Oct. 


2.45 

2.45 

2.42 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.4 

2.32 

2.38 

2.42 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 

2.45 


tation  rating  table  for  South  Fork  of  White  River  near  Buford,  Colo.,  from  April  1  to 

October  SI,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge.  | 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.30 

115 

3.50 

510 

4.70 

1,050 

5.90 

1,725 

2.40 

145 

3.60 

550 

4.80 

1,100 

6.00 

1,790 

2.50 

175    j 

3.70 

590 

4.90 

1,150 

6.20 

1,920 

2.60 

205    1 

3.80 

630 

5.00 

1,200 

6.40 

2.060 

2.70 

235 

3.90 

675 

5.10 

1,255 

6.60 

2,200 

2.80 

265 

4.00 

720 

5.20 

1,310 

6.80 

2,350 

290 

300 

4.10 

765 

5.30 

1,365 

7.00 

2,500 

3.00 

335 

4.20 

810    : 

5.40 

1,420 

7.20 

2,660 

3.10 

370 

4.30 

855 

5.50 

1.480 

7.40 

2,820 

3.20 

405 

4.40 

900 

5.R0 

1,540 

3.30 

440 

4.50 

950 

5. 70 

1.600 

3.40 

470 

4.60 

1,000 

.5.80 

1,660 



_ 



Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
eaaurements  made  during  1903-1905.    It  is  well  defined  l>etween  gage  heights  2.4  feet  and  5.7  feet. 
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Estimated  monthly  discharge  of  South  Fork  of  White  River  near  Buford,  Colo.,  for  19ft  | 
[Drainage  area,  148  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean, 


Run-off. 


Total  in 
acre-feet. 


Second-feet ' j^u  i 


April 

May 

June 

July 

August 

September. 
October. .. 


205 
075 
2,820 
510 
241 
199 
180 


130 
250 
550 
235 
169 
160 
121 


175 
497 
1,569 
324 
200 
167 
157 


10,410 
30,560 
93,360 
19,920 
12,300 
9,937 
9,654 


1.18 

3.36  | 
10.00  1 

2.19 
1.35 
1.13  ! 
1.06  I 


The  period . 


186,100 


WHITE  RIVER  AT  MEEKER,  COLO. 

This  station  was  established  May  24,  1001.  It  is  located  about  one-half  mile  above  the 
town  of  Meeker,  at  a  point  where  a  wagon  bridge  crosses  the  stream,  on  the  ranch  of  L.  F. 
Van  Cleave,  in  sec.  25,  T.  1  N.,  It.  94  W. 

The  channel  is  straight  for  500  feet  above  and  below  the  station.  Both  banks  are  high 
and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  cobble- 
stones and  seems  to  be  permanent.  There  is  but  one  channel  at  all  stages.  The  current  i* 
always  swift  and  is  extremely  so  at  high  water.  Gage  heights  have  an  ordinary  range  of 
about  2.5  feet.  During  the  winter  montlis  ice  obstructs  the  channel  to  such  an  extent  that 
gage  readings  are  impracticable. 

Discharge  measurements  are  made  from  either  the  upstream  or  downstream  side  of  the 
bridge,  the  initial  point  being  at  the  left  end. 

The  gage,  which  was  read  twice  each  day  during  1905  by  L.  F.  Van  Cleave,  consists  of  a 
vertical  timber  nailed  to  the  left  abutment  of  the  bridge  on  the  downstream  side.  The  gage 
is  referred  to  bench  marks  as  follows:  (1)  The  top  of  a  bolt  in  the  truss  immediately  above 
the  gage  rod ;  elevation,  10.83  feet  above  the  zero  of  the  gage.  (2)  A  standard  United  SUtes 
Geological  Survey  iron  post,  located  30  feet  north  of  the  north  end  of  the  bridge;  elevation, 
8.807  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  66,  pp  91-92;  85,  p  50;  100,  pp  95-96;  133,  p  97. 

Discharge:  WS  50.  p  375;  66,  p  92;  85,  p  51;  100,  p  96;  133,  p  97. 

Discharge,  low-water:  Ann  22,  iv,  p  396. 

Discharge,  monthly:  WS  85,  p  52;  100.  p  97;  133,  p  99. 

Gago  heights:  WS  28,  p  143;  66,  p  92;  85,  p  51;  100,  p  96;  133,  p  98. 

Rating  tables:  WS  85,  p  51;  100,  p  97;  133,  p  98. 
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Discharge  measurements  of  White  River  at  Meeker,  Colo.,  in  1905. 


Hydrographer. 


Stiles  and  Ilinderlider. 

A.J.Stliea 

H.  G.  Graham 

do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

79 

166 

79 

166 

79 

233 

79 

271 

79 

316 

79 

332 

79 

403 

78 

332 

78 

281 

78 

207 

78 

203 

78 

184 

78 

191 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Ft.  per  sec. 

Feet. 

8ec.-ft. 

1.80 

3.60 

299 

2.40 

3.60 

398 

3.77 

4.20 

879 

3.89 

4.72 

1,052 

5.04 

5.20 

1,593 

5.42 

5.40 

1301 

8.77 

6.40 

3,536 

6.40 

5.60 

2,126 

4.06 

4.90 

1,141 

2.99 

4.00 

620 

2.48 

3.95 

.  505 

2.28 

3.72 

419 

2.25 

3.80 

429 

DaUy  gage  height,  in  feet,  of  While  River  at  Meeker,  Colo.,  for  1905. 


Day. 


Apr. 


3.6 

3.62 

3.6 

3.6 

3.6 

3.6 

3.65 

3.7 

3.72 

3.75 

3.78 

3.78 

3.8 

3.8 

3.72 

3.72 

3.72 

3.72 

3.85 

3.85 

3.82 

3.8 

3.8 

3.82 

3.88 

3.88 

4.02 

4.12 

4.18 

4.32 


May. 


June. 


4.65 
4.85 

4.58 

4.4 

4.3 

4.25 

4.2 

4.35 

4.75 

4.55 

4.48 

4.4 

4.42 

4.38 

4.35 

4.58 

4.95 

5.15  j 

5.4    : 

5. 55  ( 

5.58  j 

5. 82 

5.98 

0.02  ! 

5.85  , 

5.82 

5.9 

5.85 

5. 65 

5.62 

5.68 


5.95 
5.98- 
6.0 
6.15 
6.32 
6.25 
6.18 
6.18 
6.3 
6.25 
•  6.05 
6.0 
6.05 
5.95 
6.0 
6.1 
5.9 
5.8 
5.65 
5.52 
5.48 
5.52 
5. 52 
5.52 
5.45 
5.35 


July. 

4.72 

4.65 

4.6 

4.48 

4.38* 

4.35 

4.3 

4.25 

4.2 

4.12 

4.1 

4.02 

4.0 

3.98 

3.95 

3.9 

3.88 

3.85 

3.85 

4.0 

3.98 

3.9 

3.85 

3.82 

3.8 

3.8 


Aug. 


Sept. 


5.25 

3.78 

5.1 

3.72 

4.95 

3.75 

4.8 

3.75 

3.82 

3.9 

3.85 

3.85 

3.75 

3.7 

3.7 

3.68 

3.65 

3.65 

3.65 

3.9 

3.98 

3.88 

3.82  ; 

3.75 

3.75 

3.7 

3.65 

3.65 

3.65 

3.65 

3.65 

3.58 

3.55 

3.6 

3.58 

3.55 

3.62 

3.65 

3.62 

3.6 


3.6 

3.6 

3.6 

3.62 

3.75 

3.75 

3.78 

3.7 

3.65 

3.65 

3.62 

3.6 

3.6 

3.6 

3.55 

3.55 

3.55 

3.65 

3.65 

3.65 

3.6 

3.58 

3.55 

3.58 

3.68 

3.68 

3.6 

3.6 

3.68 

3.8 


Oct. 

3.7 

3.7 

3.65 

3.66 

3.65 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.62 

3.65 

3.6 

3.55 

3.62 

3.62 

3.7 

3.65 

3.62 

3.62 

3.62 

3.62 

3.62 

3.6 

3.6 
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Station  rating  table  for  White  River  at  Meeker,  Colo.,  from  April  1  to  October  31,  19A6L 


Gage 
height. 

Discharge. 

Gage 
1  height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

height. 

Diacfaaige.! 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Second-feet. 

Feet. 

Sccondjcd 

3.50 

345 

4.30 

700 

5.10 

1,420 

5.90 

2,580 

3.60 

%        370 

4.40 

760 

5.20 

1,540 

6.00 

2,760 

3.70 

400 

4.50 

835 

5.30 

1,670 

6.10 

2,960 

3.80 

435 

4.60 

910 

5.40 

1,800 

6.20 

3,140 

3.90 

480 

4.70 

1,000 

5.50 

1,940 

6.30 

3,3» 

4.00 

530 

4.80 

1,090 

5.60 

2,080 

6.40 

3,530 

4.10 

580 

4.90 

1,190 

5.70 

2,240 

4.20 

640 

5.00 

1,300 

5.80 

2,410. 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  la  baaed  on 
measurements  made  during  1904-5,  and  is  fairly  well  denned. 

Estimated  monthly  discharge  of  White  River  at  Meeker,  Colo.,  for  1905. 
[  Drainage  area,  634  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. . 
October 


The  period. 


Discharge  in  second-feet. 


Maximum 


712 

2,798 

3,370 

1,018 

520 

435 

400 


Minimum. 


370 
640 
1,090 
407 
357 
357 
357 


Mean. 


443 
1,490 
2,444 
572 
405 
382 
376 


Run-off. 


Total  in    I  c^^^x  tmm, 
acre-feet,  i  b*cona-,eel ,  iwhfc 


I 


26,360 
91,620 
145,400 
35,170 
24,900 
22,730 
23,120 


369,300 


0.699 
2.35 
3.85 
.902 
.639 
.603 
.593 


171 

4» 

1.01 

TT 

m 


WniTE   RIVER  NEAR  RANGELY,  COIX). 

This  station  was  established  April  14, 1904.  It  is  located  at  the  wagon  bridge  1  mile  west 
of  Rangely,  Colo.,  in  sec.  3,  T.  2  N.f  R.  102  W. 

The  channel  is  curved  at  the  station  and  the  bridge  makes  an  angle  of  15°  with  the  rmdius 
of  the  curve.  The  right  bank  is  high  and  clean  and  does  not  overflow;  the  left  bank  is  lot 
and  clean,  and  overflows  at  high  stages.  The  bed  of  the  stream  is  composed  of  sand  and 
gravel  and  is  shifting.  There  is  but  one  channel  at  all  stages.  There  is  an  island  about  300 
feet  alwve  the  bridge  which  breaks  the  current  and  causes  it  to  run  diagonally  across  the 
channel  in  various  directions.  The  current  is  swift  at  all  times  and  at  high  stages  surges 
rapidly.  Conditions  at  this  station  are  unfavorable  for  accurate  measurements,  but  there 
is  no  other  available  point  on  this  section  of  the  stream. 

Discharge  measurements  arc  made  from  the  downstream  side  of  the  single-span  bridge,  t« 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  vertical  wall  of  the  right 
abutment. 

The  gage,  which  was  read  twice  each  day  during  1905  by  Miss  Zinnia  Coltharp,  is  a  12-foot 
timber  fastened  to  the  downstream  side  of  the  right  abutment  of  the  bridge.  The  bench 
mark  is  a  United  States  Geological  Survey  standard  aluminum  tablet,  set  on  the  topstooe 
of  the  right  abutment  on  the  downstream  side  of  the  bridge;  elevation,  16.86  feet  abovethe 
zero  of  the  gage. 

This  station  was  abandoned  December  31 ,  1905. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  j 
Supply  Paper  No.  133  of  the  United  States  Geo\o^ca\  Survey,  ^ 
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Discharge  measurements  of  White  River  near  Rangely,  Colo.,  in  1905. 


Hydrographer. 

Width. 

A.  J.8tUes 

Feet. 
79 

li.  o  fJrahftin 

90 

do 

90 

do 

78 
77 
77 

do 

5 

do 

Area  of 
section. 


8q.fi. 
208 
515 
521 
239 
238 
260 


Mean 
velocity. 

Gage 
height. 

Ft.  per  »ec. 
2.53 

Feet. 
3.70 

6.48 

5.90 

6.63 

6.00 

2.51 

3.95 

2.46 

3.90 

3.07 

4.20 

Dis- 
cbarge. 

8ec.-ft. 
526 
3,336 
3,457 
600 
587 
798 


DaUy  gage  height,  in  feet,  of  White  River  near  Rangely,  Colo.,  for  1906. 


Day. 


Apr. 


3.78 

3.68 

3.79 

3.81 

3.72 

3.66 

3.69 

3.78 

3.82 

3.9 

3.9 

3.88 

3.88 

3.88 

3.81 

3.81 

3.74 

3.75 

3.76 

3.78 

3.82 

3.81 

3.81 

3.8 

3.81 

3.  S3 

3.8.*> 

3.88 

3.92 

4.0 


May. 

4.25 

4.5 

4.5 

4.3 

4.2 

4.1 

4.0 

4.0 

4.1 

4.42 

4.35 

4.26 

4.22 

4.2 

4.22 

4.24 

4.28 

4.5 

4.78 

4.6 

5.15 

5.84 

5.92 

6.0 

6.16 

6.28 

5.95 

5.92 

5.98 

5.92 

5.5 


June. 


5.62 

5.85 

5.98 

6.0 

6.0 

6.22 

6.38 

6.22 

6.3 

6.32 

6.45 

6.55 

6.38 

6.12 

6.15 

6.0 

6.11 

6.15 

5.85 

5.5 

5.36 

5.29 

5.22 

5.32 

5.26 

5.19 

5.08 

4.99 

4.95 

4.92 


July. 

4.8 

4.8 

4.78 

4.75 

4.75 

4.58 

4.45 

4.18 

4.14 

4.14 

4.1 

3.96 

3.89 

3.84 

3.82 

3.79  ! 

3.82  I 

3.84 

3.82 

3.84 

3.82 

3.86 

3.89 

3.9 

3.81 

3.85 

3.88 

3.89 

3.89 

3.9 

3.9 


Aug. 


3.94 

3.92 

3.9 

3.9 

3.9 

3.88 

3.9 

3.9 

3.88 

3.86 

3.89 

3.9 

3.9 

3.88 

3.9 

3.89 

3.88 

3.89 

3.9 

3.89 

3.86 

3.85 

3.89 

3.92 

3.91 

3.92 

3.95 

3.95 

3.88 

3.85 

3.81 


Sept. 


3.75 

3.78 

3.8 

3.82 

4.15 

4.18 

4.14 

4.1 

4.1 

3.98 

3.99 

3.96 

3.95 

3.8 

3.8 

3.85 

3.8 

3.85 

3.85 

3.9 

3.85 

3.82 

3.92 

3.88 

3.85 

3.9 

3.92 

4.75 

4.92 

4.98 


Oct. 


4.88 

4.82 

4.38 

4.18 

4.05 

3.92 

3.78 

3.7  . 

3.72 

3.78 

3.85 

3.89 

3.9 

3.89 

3.89 

3.9 

3.9 

3.88 

3.88 

3.9 

3.9 

3.9 

3.9 

3.88 

3.88 

3.9 

3.91 

3.92 

3.9 

3.9 

3.9 
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Station  rating  table  for  White  River  near  Rangdy,  Colo.,  from  April  /  to  October  J/,1 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

380 

4.40 

435 

4.50 

495 

4.60 

565 

4.70 

645    i 

4.80 

730    i 

4.90 

820 

5.00 

910 

5.10 

i 

Discharge. 

Oaee 
height. 

Second-feet) 

Feet. 

1,010    1 

5.20 

1.110    | 

5.30 

1,220    i 

5.40 

1,330    | 

5.50 

1,450    | 

5.60 

1,580    | 

5.70 

1,720 

5.80 

1,870 

5.90 

Discharge. 


Second-feet 
2,020 
2,180 
2,350 
.2,520 
2,700 
2,890 
3,080 
3,280 


it. 


Feet. 
6.00 
6.10 
6.20 
6.30 
6.40 
6.50 
6.60 


3,4* 

3,719 
1  3.930 
I  4.1« 
j  4.390 
I  4,630 
!         4.SD 


It  is  based  on 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions, 
measurements  made  during  1905  and  is  not  well  defined. 

Estimated  monthly  discharge  of  White  River  near  Rangdy,  Colo.,  for  1905. 


Month. 


April 

May 

June 

July 

August 

September. . 
October 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum. 


645 
4,114 
4,750 
1,450 

605 
1,692 
1,554 


413 
645 
1,608 
489 
502 
381 


Mean. 


1,752 

3,152 

748 

561 
674 


ToUlii 
»ci*4nL 


3041 
107  M 

«,» 

40.119 


636    %    »,!»' 


485,10) 


MARVINE  CREEK  NEAR  BUFORD,  COIXK 

Marvine  Creek  rises  in  Marvinc  Lake,  in  the  southeastern  part  of  Rio  Blanco  Countj, 
Colo.,  and  flows  northwestward  to  its  point  of  junction  with  White  River. 

The  gaging  station  was  established  July  27,  1903.  It  is  located  at  a  point  where  the 
stream  is  crossed  by  a  large  aspen  log.  The  station  is  10  miles  from  Buford,  the  netrrtt 
post-office,  and  is  about  35  miles  from  Meeker. 

The  channel  is  30  feet  wide  and  is  straight  for  100  feet  above  and  below  the  station.  Jft* 
right  bank  is  sloping  and  will  overflow  for  10  or  15  feet  at  high  water.  The  left  bank  is  steep 
and  is  not  liable  to  overflow.  Both  banks  are  covered  with  thick  brush.  The  bed  of  the 
stream  is  covered  with  bowlders  and  is  free  from  vegetation.  The  channel  is  divided  into 
two  parts  by  a  large  sunken  log,  which  supports  the  middle  of  the  footbridge.  The  current 
is  swift. 

Discharge  measurements  are  made  from  the  log  which  spans  the  stream  at  the  gage.  Tht 
initial  point  for  soundings  is  at  the  gage  rod. 

The  gage,  which  is  read  twice  daily  by  James  Fitzgerald,  is  a  vertical  5-foot  timber, 
fastened  to  the  lower  side  of  the  foot  log,  which  is  used  as  a  bridge.  It  is  referred  to  bench 
marks  as  follows:  (1)  The  top  of  a  rock  22  feet  west  of  the  gage  rod;  elevation,  4.62  feet 
(2)  The  top  of  a  triangular-shaped  rock  between  two  spruce  trees  on  the  west  bank;  edi- 
tion, 6.01  feet.  (3)  The  top  of  a  large  rock  30  feet  northwest  of  the  gage;  elevation.  4.61 
feet.     Elevations  are  above  the  zero  of  the  gage. 
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at  ion  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
d  States  Geological  Survey: 

ion:  100,  p  101;  133,  p  103. 

;e:  100,  p  102;  133,  p  103. 

e,  monthly:  100,  p  102;  133,  p  105. 

ghts:  100,  p  102;  133,  p  104. 

able:  100,  p  102;  133,  p  104. 

Discharge  measurements  of  Marvine  Creek  near  Buford,  Colo.,  in  1905. 


Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gaga 
height. 

Dis- 
charge. 

j  FT.  O.  Graham 

do 

do 

Feet. 
29 
40 
29 
29 
29 
29 

Sq.ft. 
35 
95 
41 
41 
38 
37 

Ft.  per  see. 
2.54 
7.61 
3.66 
3.56 
3.79 
3.14 

Feet. 
1.80 
3.50 
2.10 
2.10 
2.00 
1.95 

Sec.-ft. 
90 
723 
150 

1 do 

146 

' do 

144 

18 

j do 

116 

Daily  gage  height,  in  feet ,  of  Marvine  Creek  near  Buford,  Colo.,  for  1905. 


Day 


1.7 


1.7 
1.7 
1.7 
1.7 
1.7 


1.7 

1.7 

1.7 

1 

1.75 

1.75 

1.75 

1 .  75 

1.75 

1.85 

I.N5 


Apr.       May. 


1.85 
1.85  | 
1.85 
1.85  j 
..85 
1.85  ' 
1.85 
1.85  | 
1.85  j 
1.85  i 
1.85 
1.85 
1.85  j 
1.85  . 
1.85 
1.9 
1.92  I 
1.98  ! 
2.02 
2.08 
2. 12  , 
2. 12 

2.2  ; 

2.15  j 
2.15  I 
2. 15 
2.18  . 
2.22 
2.15 


,.  I 


June. 

July. 

2.28 

2.32 

2.28 

2.28 

2.3 

2.25 

2.45 

2.22 

2.52 

2.2 

2.45 

2.2 

2.5 

2.15  | 

Aug.      Sept.      Oct 


2.68 

2.78 

2.7 

2.6 

2.6 

2.7 

2.7 

2.8 

2.7 

2.65 

2.0 

2. 55 

2.52 

2.5 

2.55 

2.G5 

2.55 

2.45 

2.  45 

2.45 

2.38 

2.38 

2.35 


2.2 


2.15 
2.15 
2.15 
2.1 
2.08 
2.08 
2.08 
2.08 
2.05 
2.05 
2.  L 
2.12 
2.15 
2.1 
2.05 
2.05 
2.05 
2.02 
2.02 
2.02 
.2.0 
2.0 
2.0 
2.08 


I 


2.08 

2.02 

2.02 

2.0 

2.0 

2.0 

1.98 

1.98 

1.98 

2.0 

2.05  j 

2.0    | 

1.98  j 

1.95  | 

1.98  ; 

1.98 

1.98  I 

1.98  I 

1.98 

1.95  i 

1.92  ' 

1.92 

1.92 

1.92 

1.92 

1.95  | 

1.95  ' 

1.92 

1.92  | 

1.92 

1.92  '... 

i 


!l 


1.95 
1.95 
1.92 
1.92 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.D5 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 


9 

92 

92 

95 

95 

95  1 

98 

95 

ft  175— 06- 
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Station  rating  table  for  Marvine  Creek  near  Buford,  Colo.,  from  April  10  to  October  it,  ft 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

he$Tt.  ;«■«*«■».  J 

hSSEl  J""** 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet.     \Secondrfcet.\ 

Feet.     8ec9*d-ftet. 

1.70 

74 

2.00 

126 

2.30 

205 

2.60 

304 

1.80 

89 

2.10 

150 

1        2.40 

235 

2.70 

3» 

1.00 

106 

2.20 

177 

1       2.50 

1 

269 

2.80 

.i 

Note.— The  above  table  is  applicable  only  for  opon-channel  conditions.    It  is  baaed  on  diicfc 
measurements  made  during  1004-5.    1 1  is  well  defined  between  gage  heights  1.8  feet  and  2.1  feet. 

Estimated  monthly  discharge  of  Marvine  Creek  near  Buford,  Colo.,  for  1905. 
[Drainage  area,  50  square  miles.] 


Month. 


April  10-30. . . 

May 

June 

July 

August 

September. . . 
October  1-21. 


The  period. 


Discharge  in  second-feet. 


Maximum. 


98 
183 
377 
211 
145 
122 
116 


Minimum. 


74 
98 
199 
126 
110 
103 
106 


Mean. 


78.6 
127 
272 
153 
120 
109 
108 


Total  in 
acre-feet. 


3,274 
7,809 
16,180 
9,408 
7,379 
6,483 
4,498 


55,030 


Run-off. 


Second-feet 


1.57 
2.54 
5.44 

3.06 
2.40 
2.18 
2.16 


me 


I 


DUCHESNE    RIVER    DRAINAGE    BASIN. 
DESCRIPTION    OF    BASIN. 

Duchesne  River  rises  in  the  high  peaks  of  the  Uinta  and  Wasatch  mountains,  flow; 
general  southeasterly  direction,  and  enters  Green  River  3  miles  above  the  mouth  c 
White.  It  is  a  very  crooked  stream,  swinging  back  and  forth  across  its  valley,  its  c 
marked  by  a  thick  line  of  cottonwoods. 

The  principal  tributaries  of  the  Duchesne  are  Strawberry,  East,  and  Lake  creek: 
Uinta  River.     From  the  mouth  of  StrawlxTry  Creek  down  to  Lake  Creek  the  valley  i 
I>uchesne  averages  2  miles  in  width  and  is  bordered  on  both  sides  by  sandstone 
approximately  200  feet  high.     The  cliffs  on  the  northern  side  of  the  river  are  capped 
heavy  deposit  of  coarse  river  gravel  and  cobblestones. 

Strawberry  Creek,  the  main  upper  tributary  of  the  Duchesne,  drains  an  area  of  1,166s 
miles.  The  stream  rises  in  the  Uinta  Mountains  and  the  run-off  is  derived  chiefly 
melting  snow  except  during  the  lute  summer,  when  the  flow  comes  from  small  spring 
distributed  over  the  entire  drainage  basin.  Numerous  tributaries  enter  the  stream 
ticularly  from  the  north  and  west,  Indian.  Bryants  Fork,  Mud,  Horse,  Sugar  Spring* 
Co-op  creeks  being  the  principal  ones.  They  are  all  short  and  fall  rapidly  until  they 
the  valley,  through  which  they  flow  sluggishly  in  well-defined  channels.  The  main  s1 
traverses  the  valley  from  north  to  south  and  is  very  sluggish.  Very  little  sediment  is  c; 
by  the  stream  at  any  stage.  The  average  elevation  of  Strawberry  Valley  is  7,50C 
which  is  rather  high  for  agricultural  purposes  but  is  splendidly  adapted  to  gr 
Indian  Creek,  on  which  a  gaging  station  was  maintained  during  1905,  drains  a  £ 
of  the  southern  slopes  of  the  Uinta  Mountains.  Its  basin  comprises  smo 
fairly  well  timbered  with  pine  and  aspen.    The  normal  flow  is  derived  < 


adapted  to  gr 
drains  a  sd^^| 
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■ft  greater  part  of  the  precipitation  is  in  the  form  of  snow,  which  covers  the  ground  for  six 
-  eight  months  each  year. 

XJinta  River  and  its  principal  tributary,  Whiterocks  River,  have  their  sources  in  a  series 
"  Jakes  in  the  Uinta  Mountains,  fed  by  the  snow  that  exists  the  year  round  in  the  canyons 
Md  on  the  high  slopes.  The  upper  drainage  area  of  these  streams  is  very  mountainous  and 
EBcult  of  access.  After  leaving  their  canyons,  7  or  8  miles  above  the  Indian  agency  at 
liiterocks,  the  rivers  flow  southeastward,  uniting  in  various  channels  between  the  agency 
Md  Fort  Duchesne,  from  which  point  they  flow  in  one  channel,  entering  Duchesne  River 
miles  below,  near  the  Ouray  Indian  school.  Pole,  Farm,  and  Dry  Gulch  creeks  are  small 
Ebutaries  of  the  Uinta. 

STRAWBERRY  CREEK  IN  STRAWBERRY  VALLEY,  UTAH. 

This  station  was  established  May  2,  1903.  It  is  located  in  the  canyon  about  one-fourth 
lie  above  the  junction  of  Strawberry  and  Indian  creeks,  and  is  somewhat  inaccessible,  the 
rarest  settlement  being  Heber,  40  miles  away.  The  chief  object  of  the  station  is  the 
^termination  of  the  amount  of  water  available  for  storage  in  Strawberry  Valley. 
The  channel  is  straight  for  about  600  feet  above  and  400  feet  below  the  station.  The 
ftjoks  are  wooded  and  are  sufficiently  high  to  prevent  overflow.  The  bed  of  the  stream  is 
imposed  of  gravel  and  during  the  summer  months  is  overgrown  with  moss  and  weeds, 
lie  current  is  sluggish.    The  stream  is  frozen  during  the  winter  months. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  of  regular  form.  The 
latial  point  for  soundings  is  the  first  metal  tag  on  the  tagged  wire  at  the  left  bank. 

Gage  readings  and  discharge  measurements  during  1905  were  made  by  T.  C.  Callister. 
lie  original  gage  was  of  the  vertical  type  and  was  used  until  September,  1904,  when  a  new, 
idined  gage  was  established  at  the  same  locality,  about  1,000  feet  above  the  cable.  The 
atum  of  the  new  gage  is  the  same  as  that  of  the  old.  The  bench  mark  is  a  large  sandstone 
«owlder  S.  82°  E.  175  feet  from  the  gage,  12  feet  from  the  bank  of  the  river,  and  projecting 
►bout  3  feet  above  the  ground.  It  is  marked  "  Rec.  Ser.  B.  M.  No.  7;"  elevation,  19.15  feet 
.bove  the  zero  of  the  gage,  and  7,496  feet  above  sea  level.  July  2, 1905,  a  low-water  station 
v«s  established  at  a  riffle  about  200  feet  below  the  regular  gage,  where  the  velocity  is  suffi- 
iently  high  to  prevent  the  growth  of  vegetation,  which  interferes  seriously  with  the  results 
it  the  regular  station  during  the  summer  months.  The  gage  at  this  point  is  a  vertical  staff 
Iriven  into  the  stream  bed  and  is  referred  to  bench  mark  No.  7,  above  described,  its  zero 
laying  an  elevation  of  19.93  feet.  The  annual  discharge  at  this  station  is  therefore  reprc- 
•ented  by  two  discharge  curves. 

Beginning  April  15,  1905,  evaporation  and  precipitation  observations  were  made  at  a 
Xnnt  near  the  station.  The  evaporation  records  are  obtained  by  means  of  a  4  by  4  by  4 
root  metallic  tank  set  in  the  ground  with  its  top  about  3  inches  from  the  surface.  The 
equipment  used  in  obtaining  the  precipitation  records  is  of  the  standard  form  used  by  the 
United  States  Weather  Bureau  stations  and  was  furnished  by  Doctor  Hyatt,  director  of 
the  Utah  division  of  the  United  States  Weather  Bureau.  The  results  of  the  experiments 
are  shown  in  the  following  tables: 

Evaporation  in  Strawberry  Valley,  Utah. 

Inches. 
April 1.43 

***y 2.37 

J«me 5.68 

J»ly 6.03 

AUgMt 4.71 

September _ 3.20 

October 1.31 
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Precipitation  in  Strawberry  Valley,  Utah. 


April. 
May.. 
June.. 


July 

August Ul 

September U 

October 

November 

December 


...      .1 

IMf 

...     M 


Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  tb 
United  States  Geological  Survey  (Ann  =  Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  100,  p  112;  133,  p.  121. 

Discharge:  Ann  21,  Iv,  p  322;  22,  iv,  p  384;  WS  50.  p  374;  100,  p  112, 133,  pp  121,  363. 

Discharge,  monthly:  WS  100,  p  113;  133,  p  122. 

Gage  heights:  WS  100,  p  113. 

Rating  table:  WS  100,  p  113. 

Discharge  measurements  of  Strawberry  Creek  in  Strawberry  Valley,  Utah,  in  1905. 


Date. 


Ilydrographer. 


January  8«» ■  (\  Tanner 

April  17 ;  T.  C\  Callistcr. 

April  21 : do 


April  26 

May  1 

May  4 

May  18 

May  23 

June  17 

June  25 

July  2'« 

July  12  ft  .... 
Julv  2S  ft  .... 
December  S<» 

December 9" do 

December  11  " do 

December  13" do 

December  1S«»  .! do 


....do 

....do 

....do 

....do 

T.  Thomas 

T.  (\  Canister. 

....do 

....do 

....do 

....do 

A.  H.  Larson. . 


Width. 
!   Feet. 

I     » 

1  64 

64 
66 
64 
64 
!  64 

!  68 

63 
62 
37 
37 
37 

I  34 

34  | 

;  34' 

32  ; 

26 


Area  of 
section. 

Sq.ft. 
20 
75 
81 
179 
125 
96 
112 
156 
63 
53 
36 
32 
29 
41 
45 
50 
46 
46 


Mean     ! 
velocity.  J 


Gage 
height. 


cbirp 


Ft.  per  sec. 

1.01 

1.63 

1.72 

2.61 

2.1 

1.83 

2.01 

2.36 

1.39 

1.08 

1.23 

1.11 

.92 

.83 

.83 

.76 

.80 

.73 


Feet.    ,  Sec.-/t 


i 


1.43 
1.64 
3.15 
2.28 
1.86 
2.12 
2.78 
1.20 
.98 
1.50 
1.40 
1.31 
1.67 
1.75 
1.85 
1.95 
2.22 


"Creek  frozen. 

ft  Measurement  made  at  rifllo  2<X)  feet  below  gage 


Gage  heights  refer  to  temporary  gage  at  riffle. 
Daily  gage  bright,  inftet,  of  Strawberry  Creek  in  Strawberry  Valley,  Utah,  for  1905- 


Day. 


Apr.    ,   May.   ■   June,  j    July.  ;  Aug.       Sept.       Oct.    !  Nov.      P*- 


6 

7 L 

8 

9 

L0 

| 

'    j 

—     — ■ 

— 

2.23 

2. 35 

o.8i  : 

1.32  ! 

1.27  ' 

1.42 

! 

2.11  ! 

2.34 

i..r> 

1.32 

1.3    , 

1.38 

1.37  | 

2.06  ; 

2.28 

1.5     , 

1.32 

i 

1.38 

i 

1.89  ' 

2.24 

i.48 ; 

1.33  i 

1.3  ; 

1.38 

1.35  I 

1.74  ' 

2.11 

1.47 

1.32  J 

1.33  | 

1.38 



1.66  | 

2.0 

1.45 

i3  ; 

I 

1.38 

1.35 

1.64  > 

1.96 

1.44  ! 

1.29  ■ 

1.35  ! 

1.35 



1.68  ' 

1.94 

1.43  ! 

1.27  i 

1.36  !. 

1.38 

1.76  j 

1.89 

1.42  ' 

1.27  ' 

1.37  ! 

1.34 

1.76  j 

1.76 

1.41  |.. 

1 

1 

1.33 

1.38 
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3y  gage  height,  infect,  of  Strawberry  Creek  in  Strawberry  Valley,  Utah,  for  1906 — Con. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

jSept. 

Oct. 

Nov. 

Dec. 

1.67 
1.74 
1.72 
1.64 
1.6 
1.7 
1.94 
2.08 
2.2 
2.35 
2,49 
2.61 
2.74 
2.59 
2.53 
2.6 
2.48 
2.46 
2.3 
2.2 
-      2.26 

1.65 

1.56 

1.48 

1.4 

1.3 

1.28 

1.24 

1.25 

1.17 

1.13 

1.09 

1.06 

1.02 

1.0 

.98 

.95 

.93 

.9 

.9 

.89 

1 

1.41 

1.4 

1.39 

1.39 

1.48 

1.41 

1.38 

1.36 

1.35 

1.37 

1.36 

1.38 

1.37 

1.35 

1.35 

1.33 

1.3 

1.31 

1.31 

1.31 

1.31 

1.33 

1.32 

1.3 

1.3 

1.28 

1.27 

1.25 
1.25 
1.25 
1.25 
1.25 

1.31 
1.31 



1.35 

1.85 

1.91 

1.05 

1.23 

1.3 

1.34 

1.42 

1.42 

1.53 

1.47 

1.72 

1.84 

1.88 

2.24 

2.88 

2.9 

2.47 

2.38 

2.14 

2.26 

1.36 
1.35 

1.41 

1.95 

1.99 

2.09 

1.3 

1.3 

1.33 

1.3 

1.31 

1.33 
1.32 

2.12 

2.15 

2.22 

1.47 
1.45 

2.23 

. 

2.24 

2.27 

1.32 
1.31 

1.43 

1.43 

1.3 
1.3 
1.31 
1.29 

;     1.45 

1.4 
1.35 

1.32 
1.32 
1.32 

1.42 

1.41 

1.48 

1.5 

1.52 

1.58 

.     . 

1.51 
1.49 

1.35 
1.38 

1 

Note.— Gage  heights  after  July  2  refer  to  new  gage  at  riffle,  as  the  old  gage  heights  were  unreliable  after 
at  date  on  account  of  growing  moss. 

November  23-26  there  was  ice  along  the  edges  but  the  flow  was  unobstructed.  November  27-28  bock 
iter  caused  by  ice.  November  29  to  December  31  the  creek  was  frozen  completely  over.  Gage  heights 
e  to  water  surface. 

'ation  rating  table  for  Strawberry  Creek  in  Strawberry  Valley,  Utah,  from  April  13  to  July  1, 

1905. 


Gage 
height. 

Discharge. 

Feet. 

Second-feet 

0.80 

41 

.90 

51 

1.00 

62 

1.10 

73 

1.20 

85 

1.30 

97 

Gage 
height. 


Feet. 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 


Discharge. 

I 

Gage 
height. 

Discharge 

Second-feet. 

Feet. 

Second-feet 

no 

2.00 

205 

124    j 

2.10 

224 

139 

2.20 

243 

154 

2.30 

263 

heigl 


jg£    j  Discharge. 


170 
187 


2.40 
2.50 


284 
306 


Feet. 
2.60 
2.70 
2.80 
2.90 
3.00 


Second-feet. 
329 
352 
376 
400 
42.5 


Note.— The  above  table  is  based  on  nine  discharge  measurements  made  during  April  to  June.  1905. 
t  is  well  defined  between  gage  heights  0.9  foot  and  3  feet. 

Station  rating  table  for  Strawberry  Creek  in  Strawberry  Valley,  Utah,  from  July  2  to  Novem- 
ber 25, 1905. 


£gEi  I  Charge.  I    ^    |  Discharge. 


Feet.      Second-feet. 
1.35  31 

1.40  35 


be^'i.     Dtad-iW-'    hSgR.  'Dl-ch"*. 


Feet.      Second-feet. 
1.45  39 


Feet.      Second-feet,  i 
1.50  44    I 


Note.— The  above  table  is  based  on  three  discharge  measurements  made  during  July,  1905.    It  is 
"ell  defined. 
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Estimated  monthly  discharge  of  Strawberry  Creek  in  Strawberry  Valley,  Utah,  for  1<M 


Month 


Discharge  in  second-feet. 


Maximum.  Minimum.  I    Mean. 


;Tou 

■tew- 


April  13-30.. 

May 

June 

July 

August 

September. . 

October 

November.. 
December*. 


400 
382 
274 
44 
29 
45 
42 
38 
35 


"I 

139 
50  ! 
27 

23  ! 

25 ; 

29) 
31  ; 
35 


192     , 
225 
129 
34.6  I 

26.1 
30.7 
32.5 
35.0 
35.0 


The  period . 


a  Daily  discharge  estimated  at  35  second-feet,  based  on  five  discharge  measurement  &. 
Note.— Dally  discharge  interpolated  for  missing  gage  heights. 

INDIAN  CREEK  IN  STRAWBERRY  VAMJEY,  UTAH. 

This  station  was  established  April  5,  1905.  It  is  located  in  the  canyon  about  23 
above  the  junction  of  the  creek  with  Strawberry  Creek.  It  is  about  1  mile  below  the 
where  Indian  Creek  leaves  Indian  Creek  Valley  and  enters  the  canyon,  and  is  40 
from  Heber,  the  nearest  post-office.  The  records  will  show  the  amount  of  water  tha 
be  diverted  from  Indian  Creek  into  the  Strawberry  Valley  storage  reservoir. 

The  channel  is  straight  for  about  25  feet  above  and  below  the  station.  The  right 
is  vertical  for  about  1 J  feet  above  the  bed  and  then  slopes  gradually  upward;  the  left 
slopes  irregularly  from  the  bed.  Both  banks  arc  sufficiently  high  to  prevent  ovei 
The  bed  of  the  stream  is  smooth  and  rocky  and  is  not  liable  to  shift.  A  slight  grow 
moss  occurs  in  the  summer,  but  docs  not  interfere  with  the  rating  curve  to  any  great  vx 
The  velocity  is  medium  and  the  discharge  ranges  from  20  to  100  second-feet.  De 
information  in  regard  to  winter  conditions  is  lacking. 

Discharge  measurements  are  made  from  two  poles  laid  across  the  stream.  The  i 
point  for  soundings  is  at  the  right  bank. 

The  gage,  which  was  read  during  1905  by  the  men  at  the  Reclamation  Service  car 
Strawberry  Valley,  under  the  direction  of  T.  C.  Cal lister,  is  a  large  stake  driven  int< 
bed  about  180  feet  above  the  measuring  section.  It  is  referred  to  a  bench  mark  consi 
of  a  cross  on  a  large  sandstone  bowlder  50  feet  south  of  the  river;  elevation,  16.28  feet  a 
the  zero  of  the  gage  and  7,480  feet  above  mean  sea  level. 

Discharge  measurements  of  Indian  Creek  in  Strawberry  Valley  f  Utah ,  in  1905. 


Date. 


Hydrographer. 


i  Width. 


April  15 ;  T.  C.  Callister. 

April  18 , do 

April  2"» J.  Thomas 

April  26 T.  C.  Callister. 

May  15 do 

June  17 do 

October  14 do 

Decembers...    A.B.Larson.. 

December  10a do 

December  11°.. do 

December  13«..k do 

December  19«..; do 

I 


Feel. 
16 
17 
18 
18 
16 
16 
16 
14 
14 
12 
14 
13 


Area  of 
section. 

Mean 
velocity. 

Sq.ft. 

Ft.  per  sec. 

16 

0.87 

14 

.91 

18 

1.56 

20 

1.95 

14 

1.39 

13 

1.72 

8.3 

1.10 

16 

.63 

12 

.78 

18 

.72 

25 

.52 

23 

.47j 

Gage 
height. 


r 

cfo 


Feet. 
1.00 
1.00 
1.20 
1.38 
1.10 
1.10 
.92 
1.46 
1.25  1 


a  ice  mc&svnwveuV. 


DUCHESNE   RIVER   DRAINAGE   BASIN. 
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measurements  of  Indian  Creek  at  point  of  diversion  in  Strawberry  V  alley ,  Utah,  in 

1905. 


Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

T.  C.  Callister 

Feel. 
16 
18 
18 
18 
18 
19 

Sq.ft. 
6.8 
11 
16 
16 
19 
21 

Ft.  per  sec. 
1.12 
1.34 
1.62 
1.62 
1.77 
1.78 

Feet. 
0.71 
.92 
1.11 
1.11 
1.3 
1.41 

Sec-ft. 
7.6 

Callister  and  Thomas 

15 

... 
... 

T.  C.  Callister 

25 

do 

25 

do 

33 

do 

37 

/  gage  height,  in  feet ,  of  Indian  Creek  in  Strawberry  Valley,  Utah,  for  1906. 


Day. 

Apr. 

May. 

1.1 

1.13 

1.12 

1.1 

1.08 

1.06 

1.06 

1.1 

1.11 

1.11 

1.1 

1.1 

1.11 

1.0 

1.0 

1.01 

1.02 

1.0 

1.02 

1.04 

1.14 

1.15 

1.15 

1.36 

1.56 

1.25 

1.14 

1.15 

1.07 

1.07 

1.00 

1.1 

1.12 

1.19 

1.22 

1.3 

1.31 

1.34 

1.37 

1.30 

1.35 

1.32 

1.31 

1.3 

1.29 

1.28 

1.24 

1.24 

May.      June.  ,  July.   ■   Aug. 


1.2 

1.02  1 

1.2 

1.02 

1.21 

1.02 

1.2 

1.02 

1.2 

1.02 

1.19 

1.02 

1  18 

1.02 

1.17 

1.02 

1.16 

1.01 

1.13 

1.01 

1.11 

1.0 

1.12 

1.0 

1.12 

1.0 

1.11 

1.0 

1.11 

1.01 

1.11 

1.0 

1.1 

1.0 

1.11 

1.0 

1.1 

.90 

1.08 

1.0 

1.08 

1.0 

1.06 

1.0 

1.05 

1.0 

1.05 

1.0 

1.05 

1.0    1 

1.04 

i.o  ! 

1.04 

.98 

1.03 

1.0 

1.04 

1.0     . 

1.03 

1.0 

1.0    1 

eek  frozen  November  27  to  December  31. 
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Station  rating  table  for  Indian  Creek  in  Strawberry  V  alley,  Utah,  from  April  l\  to  November 

26, 1906. 


Gage 
height. 


Feet. 
0.90 
1.00 


Discharge-!'  ^ 


8.2 
13.2 


"'I! 


heigh 

Feet. 
1.10 
1.20 


Discharge.  |j  jOjjk  ,  Discharge. 

Second-feet. 
35 
43 


G 


i   h< 


it. 


Discharge.1 


Second-feel.  v 

»    i1 


Feet. 
1.30 
1.40 


Feet. 
1.50 
1.00 


Second-feetl 

51    i 


Note.— Tho  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  seven  d» 
charge  measurements  made  during  1905.    It  is  well  defined  between  gage  heights  0.9  foot  and  1.4  feet 

Estimated  monthly  discharge  of  Indian  Creek  in  Strawbern*  Valley,  Utah,  for  1905. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


jToHlfc 
law**** 


-r 


I 


I- 


April  14-31 . . 

May 

June ^ 

July 

August 

September. . 

October 

November . . 
December  a . 


56  ! 

42  I 

28 

15 

13 

14 

11 

11 

11 


13 
17 
15 
12 
11 
10 

9 

6.5 
11 


22.3 
27.1 
20.9 
13.6 
12.1 
11.1 
9.8 
8.4 
11.0 


l.« 
1,* 


Tho  period . 


a  Daily  discharge  estimated  at  11  second-feet,  based  on  five  measurements. 
Note.— Daily  discharge  interpolated  for  missing  gage  heights. 

Table  ofemporation  at  Fort  Duchesne,  Utah,  for  1904- 


Month. 


August  28-27... 

September 

October 

November  1-16. 


Total 
evapora- 
tion in 
inches. 


0.35 
3.1* 


Total  for  period 

Average  daily  evaporation. 


1.S4 


5.W 
0.034 


MISCKLLAXEOI'S   MEASUREMENTS. 

The  following  miscellaneous  measurements  were  made  in  the  Duchesne  River  basin  id 
1904: 

Mi  saltan  foil*  discharge  measurement*  made  in  Duchesne  River  drainage  basin  190\. 
Date.         |  Stream.  Locality.  '  n^j^ 


April  21 Duchesne i  My  ton,  Utah. 

April  22 ' do ' do 

May  19 ! do | do 


I 


Feet. 
6.20 
6.08 


pif- 
charge- 


Sec-ft. 
901 
766 


8.13  1        3,289 


PEICE   BIVEB    DRAINAGE   BA8I1T. 
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PRICE  RIVER  DRAINAGE  BASIN. 


PRICE  RIVER  NEAR  HELPER,  UTAH. 

Price  River  rises  .in  the  Wasatch  Mountains,  in  the  southeastern  part  of  Utah  County, 
ows  in  a  general  southeasterly  direction,  and  unites  with  Green  River  at  a  point  about  14 
dies  above  Greenriver,  Utah.  The  main  source  of  supply  is  the  snow  in  the  upper  reaches 
f  the  basin,  where  elevations  range  from  8,000  to  9,000  feet.  The  region  is  extremely 
jugh  and  rugged.    The  principal  rock  is  a  loose  and  badly  disintegrated  sandstone.    There 

but  little  soil  and  practically  no  vegetation  except  for  small  groves  of  scrubby  cedar  and 
few  scattered  pines.  The  original  scanty  underbrush  and  grass  have  been  almost  entirely 
ramped  out  by  sheep  and  cattle.  The  river  is  subject  to  floods  in  the  spring  and  early 
unmer,  during  which  time  it  carries  immense  quantities  of  sediment.  Gordon  and  Pleas- 
Dt  creeks  are  the  main  tributaries.  They  are  both  short,  steep  streams  and  enter  the  river 
x>m  the  west  almost  at  right  angles. 

The  gaging  station  was  established  February  21,  1904.  It  is  located  on  the  upper  side 
r  the  ford  near  the  settlement  of  Spring  Glen,  about  3  miles  south  of  Helper,  Utah,  and 
BO  feet  west  of  the  main  line  of  the  Denver  and  Rio  Grande  Railroad. 

The  channel  is  straight  for  about  125  feet  above  and  400  feet  below  the  station,  and  the 
auks  are  sufficiently  high  to  prevent  any  overflow.  The  bed  of  the  stream  is  composed  of 
ne  gravel  and  sand  and  shifts  slightly,  especially  during  high  water.  Information  in 
Bgard  to  winter  conditions  is  incomplete. 

Low-water  measurements  are  made  by  wading.  The  initial  point  for  soundings  is  a  2  by  4 
ich  post  driven  in  the  left  bank  S.  8°  W.,  2J  feet  from  the  gage.  The  course  of  the  section 
i  N.  44°,  W.  A  2  by  4  inch  post  marks  the  position  of  the  gaging  station  on  the  right 
onk.  Measurements  during  high  water  are  impossible,  as  there  is  no  provision  for  crossing 
zcept  by  wading. 

The  gage,  which  was  read  daily  during  1905  by  John  Try  on,  is  a  staff  driven  into  tho 
tream  bed  and  supported  at  the  top  by  a  timber  buried  in  the  bank.  The  gage  is  referred 
o  bench  marks  as  follows:  (1)  A  Standard  United  States  Geological  Survey  cap  cemented 
a  a  sandstone  bowlder  embedded  in  the  bank  at  a  point  S.  65°  E.  23  feet  from  the  gage; 
levation,  12.55  feet  above  the  zero  of  the  gage,  and  so  marked.  (2)  A  cross  chiseled  on  a 
iige  bowlder  embedded  in  the  bank  S.  6°  E.  19.2  feet  from  the  gage,  marked  "B.  M.;" 
levation,  11.19  feet  above  the  zero  of  the  gage. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
topply  Paper  No.  133  of  the  United  States  Geological  Survey,  pages  128-130. 


Discharge  measurements  of  Price  River  near  Helper,  Utah,  in  1905. 


Date. 

Hydrographer. 

Width. 

Feet. 
38 
48 

52 

55 
53 
79 

Area  of        Mean 
section,     velocity. 

Sq.  ft.     Ft.  per  sec. 
25             0.87 
37              1.02 
50              1.36 
63              1.88 
78              1.96 
153              3. 76 
24  j              .48 

Gage 
height. 

Feet. 
3.35 
3.40 
3.65 
3.95 
4.00 
4.92 
3. 22 

Dis- 
charge. 

anuary21 

February  17.. . . 

C.  Tanner 

6tc.-ft. 
22 

W.  G.  Swendsen 

38 

Hatch  17 

do 

68 

%pril25. 

do 

119 

Hay  13 

do 

154 

*une2 

do 

575 

August  24 

A.  B.  Larson 

11.5 
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Daily  gage  height,  in  feet,  of  Price  River  near  Helper,  Utah,  far  1906. 


Day. 

Jan. 

1 

3.3 

2 

3.3 

3 

3.35 

4 

3.3 

5 

3  3 

6 

3.3 

7 

3.3 

8 

3.3 

9.. 

3.3 

10 

3.3 

11 

12 

3.3 
3.3 

13 

3.4 

14 

3.3 

15 

3.3 

16 

3.3 

17 

3.4 

18 

3.3 

19 

20 

3.3 
3.3 

21 

3.35 

22 

23 

24 

3.35 
3.35 
3.35 

25 

3.35 

26 

3. 35 

2N 

29 

30 

31 

3.35 
3.35 
3. 35 
3.35 
3. 35 

Feb.     Mar.     Apr 


3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.55 

3.6 

3.6 

3.6 

3.6 

3.4 

3.4 

3.4 

3.4 

3.4 

3.5 

3.45 

3.45 

3. 5 

3.5 

3. 5 


3.45  | 
3.45 
3.45 
3.45 
3.45 
3.45 
3.45 
3.5 
3.45  | 
3.45  ! 
3.5    j 
3.4 
3.55  | 
3.55  I 
3.55  | 
3.55  j 
3.65  ; 
3.65  ' 


3.65 
3.65  i 
3.65  J 
3.6    i 
3.55  \ 
3.55  i 
3.65  | 
3.65  ! 
3.6 
3. 55 
3.55  ' 
3. 45 
3.45 


3.55 

3.6 

3.65 

3.65 

3.65 

3.45 

3.15 

3.15 

3.15 

3.15 

3.25 

3.35 

3.35 

3.35 

3.45 

3.5 

3.45 

3.45 

3.45 

3.45 

3.4 

3.4 

3.4 

3.4 

3.95 

4.0 

4.2 

4.3 

4.3 

4.4 


May. 


4.5 
4.5 
4.5 
4.3 
4.2 
4.2 
4.1 
4.2 
4.2 
4.1 
4.0 
4.0 
4.0 
4.1 
4.1 
4.1 
4.3 
4.4 
4.6] 

4.8  | 

4.9  I 

4.9  ; 

4.9, 

4.9  | 

5.0  ' 
5.0 
5.0 
5.1 

5. 1 
5.1 
4.9 


June. 


4.9 
4.9 
4.9 
4.9 
4.9 
4.8 
4.6 
4.6 
4.5 
4.5 
4.4 
4.3 
4.2 
4.2 
4.2 
4.1 
4.1 
4.1 
4.1 
3.9 
3.9 
3.8 
3.8 
3.7 
3.6 
3.6 
3.6 
3.5 
3.5 
3.5 
3.5 


July. 


3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.4 
3.3 
3.3 
3.3 
3.3 
3.3 
3.4 


Aug.     Sept.  !   Oct. 


3.4 

3.4  ' 

3.5  ' 
3.4  ' 
3.4 
3.4 
3.4 
3.3 
3.3 
3.3 
3.4  ' 
3.4 
3.4  i 
3.3 
3.3 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.3 
3.2 
3.3 
3.3 
3.3 


3.2  | 
3.2 
3.2  j 

3.2  | 
3.3 
3.4  I 
3.4 
3.4  , 
3.4 
3.4 
3.4' 

3.3  l 
3.3 
3.3 
3.2 
3.2 
3.2  . 
3.2 
3.2 
3.2  : 
3.2  ! 
3.2  i 

3.2  | 

"I 

3.5 
3.4 

3.3  I 
3.3 
6.8 
3.6 


3.5 
3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.3 


Not     D« 


13 

13 

14 

3.4 

13 

13 

13 

13 

13 

13 

13, 

13  I 

13 

13 

13 

3.3 

13 

14 

13 

13 

3.3 

13 

34  , 

14 

3.4, 

13 

14 

13 

12 

3.3 


Note.  -These  gape  heights  are  liable  to  some  error.    Observer  made  no  report  of  ice  conditio 
but  it  is  probable  that  the  river  was  frozen  for  short  periods. 

Station  rating  table  for  Price  Riwr  near  Ilel]Hr,  Utah,  from  January  1  to  December  31,li* 


Gage 
height. 

Discharge. 
Setoml-Jtft. 

(•age 
height. 

Feet. 

Discharge.  ( 

.       .1 

Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

'     Gage 
height. 

Feet. 

Discharge., 

Feet. 

Second-feet. 

Seco*d-ff(t] 

3.10 

4 

3. 60 

m 

4.10 

182 

4.60 

404 

3. 20 

<> 

3. 70 

78    . 

4.20 

219 

4.70 

455   j 

3.30 

IS 

3.  SO 

98 

4.30 

260 

4.80 

508 

3.40 

30 

3.  «.H) 

122 

4.40 

305 

4.90 

563 

3.50 

'                44     [ 

4.00 

1.50 

4.50 

354 

5.00 

i             620 

■   Note.-  The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  12dischi 
measurements  made  during  HKtt-1905.     It  is  well  defined  between  gage  heights  3.2  feet  and  4.9  feet 
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Estimated  monthly  discharge  of  Price  River  near  Helper,  Utah,  for  1905. 


Month. 

Disc  ha 
Maximum. 

rge  in  second-feet. 
Minimum.  1    Mean. 

Total  in 
acre-feet. 

30 

60 

69 

305 

678 

563 

44 

44 

1,740 

44 

30 

18 

18           21. 1 
24           36.3 
37  J         49.8 
6  |         71.5 
150  j        379 
44  |        254 
18  |          25.8 
9            18.8 
9            87.8 
18  '          26.3 
9  1         20.5 
4  !          12.0 

1,297 

2,016 

3,062 

4,254 

23,300 

15,110 

1,586 

1,156 

r 

5,224 

1,617 

r 

1,220 

•a 

738 

>  year 

1,740 

4  |          83.6 

60,580 

«  No  ice  record,  discharge  applied  as  for  open  channel. 
GRAND    RIVER   DRAINAGE   BASIN. 
AREA  AND  EXTENT. 

River  and  its  tributaries  drain  an  area  comprising  approximately  26,180  square 
which  22,290  are  in  Colorado  and  the  rest  in  eastern  Utah.  East  and  southeast  the 
limited  by  the  high  ranges  of  the  Continental  Divide,  which  separate  it  from  the 
f  the  Platte  and  the  Arkansas  rivers.  On  the  north  are  the  White  River  and  Book 
iteaus,  while  westward  it  extends  to  the  canyon  district  of  the  Colorado  . 
ibutaries  include  innumerable  small  creeks  and  five  large  streams,  viz,  Blue,  Eagle, 
Fork,  Gunnison,  and  Dolores  rivers. 

following  account  of  the  work  of  the  United  States  Geological  Survey  in  this  region 
1905  the  basin  has  been  subdivided,  the  main  river  being  described  first  and  the 
ies  afterwards  in  their  order,  from  the  head  down. 

GRAND  RIVER. 
DESCRIPTION  OF  BASIN. 

River  rises  on  the  western  slopes  of  the  Rocky  Mountains  among  the  high  peaks  of 
it  Range,  flows  in  a  general  southwesterly  direction  across  Colorado  into  Utah,  and 
nth  Green  River  to  form  the  Colorado.  From  source  to  mouth  the  total  distance 
d  is  about  350  miles. 

st  respects  the  Grand  is  a  typical  mountain  stream,  flowing  throughout  its  course  in 
sion  of  deep  canyons,  with  precipitous  and  ofttimes  perpendicular  walls  varying  in 
p  to  3,000  feet  above  the  water's  edge,  alternating  with  long,  narrow,  fertile  valleys, 
eadwater  region,  comprising  approximately  50  per  cent  of  the  basin,  consists  of  a 
3tch  of  the  western  portion  of  the  Continental  Divide,  extending  from  the  north- 
portion  of  Colorado  southward  nearly  to  the  Colorado-New  Mexico  line,  a  distance  of 
»,  and  separating  the  waters  of  the  Grand  from  those  of  the  Platte  and  Arkansas 

The  area  is  extremely  rugged,  elevations  ranging  from  7,000  to  14,000  feet.  Gradi- 
steep,  stream  channels  are  numerous,  and  tributaries  are  rapid,  the  fall  varying  from 
0  feet.  The  streams  of  this  region  derive  their  waters  chiefly  from  the  snow  masses 
'continental  Divide  and  furnish  the  perennial  discharge  of  the  Grand.  The  intermedi- 
liddle  portion  of  the  basin,  consisting  largely  of  broken  and  scoured  plateaus  of  sedi- 
T  origin,  contributes  a  relatively  small  amount  of  the  run-o(T,  the  tributaries  bou\^* 
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few  and,  with  the  exception  of  Gunnison  River,  insignificant.    The  lower  portion  rf 
basin,  immediately  adjacent  to  the  Colorado-Utah  State  line,  is  an  arid,  much  eroded 
furnishing  an  appreciable  run-off,  which  carries  a  large  amount  of  sediment. 

The  largest  tributaries  of  the  headwater  region  are  Frazer,  Williams  Fork,  Troul 
Blue,  and  Muddy  rivers,  which  add  their  waters  to  the  Grand  before  it  leaves 
Eagle  River  comes  in  near  Eagle,  just  above  the  point  where  the  river  enters  Grand 
Canyon,  and  Roaring  Fork  unites  with  it  just  below  the  mouth  of  the  canyon  at 
Springs.    At  Grand  Junction,  Colo.,  the  river  receives  the  waters  of  its  largest 
Gunnison  River,  and  thereafter  no  other  stream  of  importance  enters  until  the  Dolores 
in,  15  miles  west  of  the  Utah  boundary. 

A  peculiar  feature  of  the  drainage  is  what  might  be  termed  its  one-sided  nature, 
all  its  important  tributaries  entering  the  river  from  the  east.    That  part  of  the  baa 
north  and  west  of  the  Grand  is  much  less  extensive  in  area,  is  lower,  and  is  generally 
and  barren,  and  a  considerable  portion  of  the  waters  of  its  streams  is  diverted  for 

The  geological  formations  of  the  basin  range  from  the  granite  and  masses  of 
origin  on  the  crest  of  the  Continental  Divide  to  the  younger  and  leas  resistant 
rocks  of  the  plateau  region.    The  soils  of  the  upper  basin,  though  shallow,  generallj 
tain  considerable  organic  matter;  those  of  the  intermediate  basin  are  largely  decom] 
and  disintegrated  sedimentary  rocks,  in  the  lower  basin  the  soils  consist  of  adobe 
and  sandy  loams,  which  grade  imperceptibly  from  one  to  the  other.     The  scant  vegftili* 
of  the  lower  basin  renders  soil  erosion  large. 

The  mountainous  portion  of  the  basin  is  still  well  covered  with  forests  of  spruce,  quikif 
aspen,  cedar,  and  pinon,  and  the  forestation  of  the  intermediate  basin  is  fair.  Hie  coo- 
trolling  vegetation  of  the  lower  basin  is  sagebrush,  chico,  and  cactus  pads,  with  scatteni 
pines,  cedars,  and  pinons. 

The  precipitation  ranges  from  5  to  10  inches  in  the  lower  basin,  10  to  20  inches  in  tar 
intermediate  region,  and  20  to  30  inches  in  the  headwater  region.  By  far  the  greater  put 
of  this  is  in  the  form  of  snow. 

Natural  storage  within  the  basin  is  limited  to  a  few  small,  high,  mountain  lakes.  The 
stream  channels  of  the  upper  basin  are  bordered  to  some  extent  by  flat  bottom  lands,  whick 
are  used  as  meadows  and  which  are  irrigated  by  a  large  number  of  small  ditches.  Id  the 
intermediate  basin  are  a  few  small  reservoirs  storing  snow  and  flood  waters.  A  number  of 
pumping  plants  also  draw  upon  this  district.  Irrigation  is  extensively  practiced  in  the 
Uncompahgre,  Gunnison,  and  Grand  valleys,  and  a  large  project  now  under  construction 
by  the  Reclamation  Service  will  require  1,200  second-feet  of  the  discharge  of  GunnHB 
River.    The  immense  power  possibilities  of  the  Grand  are  at  present  but  little  developed. 

NORTH  FORK  OF  GRAND  RIVER  NEAR  GRAND  LAKE,  COLO. 

This  station  was  established  July  29,  1904.  It  is  located  at  the  highway  bridge  betvert 
Grand  Lake  and  Hot  Sulphur  Springs,  Colo.,  about  3  miles  southwest  of  Grand  Lake  post- 
office,  in  T.  3  X.,  R.  76  \V.  The  nearest  railroad  station  is  at  Granby,  on  the  Denver, 
Northwestern  and  Pacific,  15  miles  distant. 

The  channel  is  straight  for  about  500  feet  above  and  for  150  feet  below  the  station.  Both 
banks  are  about  2  feet  high  and  are  covered  with  heavy  sod,  willows,  and  scattered  pine 
trees.  The  ground  slopes  upward  from  the  top  of  the  banks  rather  abruptly,  so  thtteven 
at  very  high  stages  the  overflow  is  confined  to  a  comparatively  narrow  channel.  The  bed 
of  the  stream  at  the  station  and  for  a  considerable  distance  above  and  below  is  covered 
with  large  bowlders,  which  at  high  water  cause  a  boiling  and  wave  motion  and  at  lowsUgs 
eddies  and  in  some  places  dead  water.  The  channel  is  very  rough  and  has  a  great  filL 
There  is  hut  one  channel  at  all  stages.  The  ordinary  range  of  gage  heights  is 
Gage  readings  are  impracticable  during  the  winter  months  owing  to  the 
at  the  rod.    The  section  is  not  entirely  satisfactory,  but  it  is  the  best  a' 
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ge  measurements  are  made  at  the  higher  stages  from  the  downstream  side  of  the 
n  wooden  bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings 
nny  nail  driven  into  the  bridge  floor  over  the  north  face  of  the  right  abutment 
ed  zero  with  black  paint. 

ge,  which  was  read  twice  each  day  during  1905  by  G.  W.  Carr,  is  a  staff  attached 
to  the  downstream  edge  of  the  right  abutment  of  the  bridge.  The  gage  reads 
10.3  feet,  the  2-foot  mark  resting  on  the  bed  of  the  stream.  The  bench  mark  is 
y  nail  driven  into  a  notch  cut  in  the  northeast  root  of  a  12-inch  pine  tree  which 
the  right  end  of  the  bridge  on  the  downstream  side;  elevation,  8.36  feet  above 
f  the  gage.  The  elevation  of  the  station  above  sea  level  is  about  8,400  feet, 
iption  of  this  station  with  gage-heights  and  discharge  data  is  contained  in  Water- 
iper  No.  133,  United  States  Geological  Survey,  pages  130-132. 

ye  measurements  of  North  Fork  of  Grand  River  near  Grand  Lake,  Colo.,  in  1906. 


Mean 
velocity. 


Gage 
height. 

Dis- 
charge. 

Feet. 

8ec.-ft. 

4.10 

144 

4.80 

423 

5.60 

793 

5.20 

576 

4.60 

305 

4.15 

138 

4.00 

102 

3.76 

64 

3.60 

41 

3.49 

32 

je  height,  in  feet,  of  North  Fork  of  Grand  River  near  Grand  Lake  j  Colo.,  for  1905. 


Day. 


Apr.   '   May       June.  ,   July. 


3.3  I 
.!  3.3  j 
J       3.3     | 

3.3 
.:  3.3 
.'      3. 35 

-j     ».3   ! 

.:  3.3 

j  3.35 

.!  3.3 

.'  3.3 

.'  3.35 

:■   3.4  I 

3. 4 
.  3.4 
.        3.4 

3. 42 
.'       3.5 

3.  1* 
.        3.5 
.|       3.52 


4.38 

4.4 

4.3 

4.2 

4.08 

3.95 

4.12 

4.28 

4.35 

4.25 

4.12 

1.1 

4. 15 

4.1 

4.1 

4.3 

4.6 

4.72 

4.75 

4.x 

t.SS 

4.05 


i.85  ■ 

i.68 

k  45 

..35  ; 

..2 

i.3 

..3 


5.05 

5.05 

4.95 

4.7 

4.6 

4.6 

4.55 

4.62 

4.0 

4.5S 

4.. 58 

4.5 

4.55 

4.52 

4.62 

4.58 

4.52 

4.45 

4.3 

4.3 

4.32 

4.22 


Aug. 

4.02 
4.0 
3.98 
3.98 
3.92 
3.9 
3.88 
•3.82 
3.8 
3.8 
3.82 
4.02 
3.98 
3.85 
3.8 
3.78 
3. 72 
3.7 
3.7 
3.68 
3.65 
3.62 


Sept. 

Oct. 

3.  .58 

3.55 

3.6 

3.52 

3.62 

3.5 

3.68 

3.5 

3.62 

3.5 

3.0 

3.48 

3.6 

3.45 

3.58 

3.45 

Nov. 


Doc. 


3.55 

3.55 

3.55 

3.5 

3.5 

3.5 

3.48 

3. 48 

3.45 

3.5 

3.52 

3.5 

3.5 

3.5 


3.48 

3.48 

3.5    , 

3.5    i 

3.5 

3.5    | 

3.5 

3.5 

3.5 

3.48 

3.42  ' 

3.52 

3.65  i 

3.68 


3.48 

3.5 

3.62 

3.68 

3.6 

3.58 

3.48 

3.35 

3.38 

3. 45 

3.5 

3.5 

3.45 

3.5 

3.45 

3.35 

3.38 

3.4. 

3.55 

3.5 

3.45 

3.4 


4.28 

3.45 

3.4 

3.38 

3.4 

3.88 

3.8 

3.4 

3.38 

3.85 

3.65 
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Daily  gaffe  height,  in  feet,  of  North  Fork  ofOrand  River  near  Grand  Lake,  Colo.,  fori 

Continued. 


Day. 


23 

3.55 

24 

3.58 

25 

3.6 

26 

3.62 

27 

3.75 

28 

3.92 

29 

4.02 

30 

4.15 

31 

Apr. 


May. 


5.1 

5.02 

4.92 

4.88 

4.92 

4.95 

4.88 

4.85 

5.05 


June. 

July. 

Aug. 

Sept. 

5.38 

4.15 

3.6 

3.48 

5.65 

4.15 

3.6 

3.45 

5.75 

4.18 

3.6 

3.5 

5.7 

4.12 

3.6 

3.5 

5.7 

4.15 

3.6 

3.48 

5.55 

4.15 

3.6 

3.45 

5.42 

4.1 

3.68 

3.45 

5.35 

4.1 

3.62 

3.52 

4.05 

3.6 

Oct.  I  Nov. 


3.62 

3.6 

3.53 

3.5 

3.5 

3.5 

3.5 

3.48 

3.45 


I  S.4 

[  " 

>  3.52 

!  3.51 

1  3.45 

>  3.4 

I  " 

1  3.5 


-I 


Note.— Ice  conditions  during  December. 

Station  rating  table  for  North  Fork  of  Grand  River  near  Grand  Lake,  Colo.,  from  Jnwmjj 

to  December  31, 1906. 


height. 


Feet. 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 


Discharge. ' 
Second-feet. \ 

Gage 
height. 

Feet. 

17    ' 

4.10 

24    ' 

4.20 

33 

4.30 

43 

4.40 

55 

4.50 

69 

4.60 

85    . 

4.70 

iar> 

4.80 

Discharge 

Gage 
height. 

Second-feet. 

Feet. 

130 

4.90 

160 

5.00 

194 

5.10 

230 

5.20 

267 

5.30 

306 

5.40 

347 

5.50 

390 

5.60 

Discharge. 


Second-feet, 

434    , 

479    | 

526 

575 

627 

681 

738 

798 


b2SC  l******* 


Feet. 
5.70 
5.80 
5.90 
COO 
6.10 
6.20 


.Second-fed. 
'  861 

I  927 

996 

1,087 
1,141 
1,230 


Notk.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on 
measurements  made  during  1904-5.    It  is  well  defined  between  gage  heights  3.5  feet  and  5.6  feet. 

Estimated  monthly  discharge  of  North  Fork  of  Grand  River  near  Grand  Lake,  Colo.,  for  M. 


Month . 

Discharge  in  second-feet.       1        .. 

Maximum. 

Minimum,  i 

Mean.  j""** 

April 

145 
526 
1,220 
502 
110 
53 
53 
53 

17! 
.      95  1 
575  1 
118  < 
43, 
28 
26  | 
20 

35.8         11* 

May 

291            1T.» 

816           48.  * 

Julv 

254            U.O 

August 

67.5          Mi 

September 

35.7.       2.13 
34.2         2,1<B 

31.1          I.® 

' i W.« 

:                  1 

GRAND  LAKE  OUTLET  AT  GRAND  LAKE,  COLO. 

This  stat  ion  was  established  July  31 ,  1904.    It  is  located  at  the  footbridge  at 
of  Grand  Lake,  about  one-half  mile  south  of  Grand  Lake  post-office,  Colo., 
R.  75  W.     The  nearest  railroad  station  is  18  miles  distant,  at  Granby,  on, 
western  and  Pacific  Railway. 
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straight  for  about  300  feet  above  and  for  150  feet  below  the  boat  station. 
bout  3  feet  high,  and  their  level  tops  are  covered  with  white  pine  trees. 
not  overflow  at  this  point,  which  is  one-fourth  mile  below  the  gage  and 
ent  is  swift  at  high  water  and  medium  at  lower  stages.  The  bed  of  the 
3d  of  gravel  and  cobblestones  and  is  firm  and  free  from  vegetation.  At 
ks  are  low  and  are  liable  to  overflow.  There  is  but  one  channel  at  all  stages, 
e  an  ordinary  range  of  2.5  feet.  Ice  conditions  render  gage  readings 
ing  the  winter  months. 

asurements  are  made  from  a  boat  at  a  ford  about  one-fourth  mile  below 
for  soiindingB  are  marked  at  5-foot  intervals  by  tin  tags  fastened  to  a  wire 
he  stream  50  feet  above  the  ford.  The  initial  point  for  soundings  is  the 
wire  is  fastened  on  the  right  bank.  At  ordinary  and  low  stages  measure- 
»y  wading  at  convenient  points  below  the  gage. 

l  was  read  twice  each  day  during  1905  by  J.  W.  Da  vies,  is  a  staff  attached 
loutheast  corner  of  the  second  pier  from  the  north  end  of  the  footbridge, 
esting  on  the  bed  of  the  stream.  The  gage  is  referred  to  bench  marks 
cross  on  the  top  of  a  large  granite  bowlder  85  feet  south  of  the  left  bank 
I  40  feet  west  of  the  lake,  marked  with  black  paint  "U.  S.  G.  S.  B.  M." 
*t  above  the  zero  of  the  gage.  (2)  A  cross  cut  in  the  top  of  a  granite 
;  north  from  the  initial  point  for  soundings  and  marked  "  B.  M. ;"  elevation, 
toe  zero  of  the  gage.  Elevation  above  sea  level  is  about  8,500  feet, 
f  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
.  133,  United  States  Geological  Survey,  pages  132-134. 


measurements  of  Grand  Jjake  Outlet  at  Grand  Lake,  Colo.,  in  1905. 


Hydrographer. 


oi.  A.  Lamb. 

.do. 

.do 

.do.-. 

.do 

.do 

.do 

.do 

.do 

.do 


Width 


Area  of 
section. 


Mean     I     Gage 
velocity,  j  height. 


Dis- 
charge. 


1 

Feet. 

48  1 

1 
Sq.  ft.     Ft 

49 

per  sec. 
1.53 

Feet. 
2.00 

Sec.-ft. 
75 

66  1 

105 

3.28  j 

2.90 

345 

170 

347 

2.39 

3.88 

830 

150 

275 

2.13 

3.42 

585 

151 

222 

1.30  ! 

2.77 

308 

120 

137 

1.34 

2.42 

184 

126 

124 

1.07  i 

2.21 

133 

49 

47 

1.40 

1.95 

m 

36 

34 

.82  1 

l.f.2 

28 

30  , 

30  • 

.57  ' 

1.50 

17 

tents  made  at  different  sections. 

'■  height,  infoeij  of  Grand  Ixike  Outlet  at  Grand  Ixike,  Colo.,  for  1905. 


Day. 


Apr.       May.       Jijd«>.      July.        Auji.       Sopt.       Oct. 


1.34  1.92  3.22  3.37  2.34  1.76  1.48 

1.30  2.02  3. -Hi  3.24  2.28  1.74  1.48 

1.38  2.04  3.04  3.01  2.22  1.02  '  1.48 

1.39  2.0  3.98  2.82  2.19  1.66  |  1.48 
1.39  1.90  4.18  2.74  2.16  1.0*8,  1.48 
1.39  1.9  4.03  2.71  ,  2.13  1.68  1.47 
1.39  1.85  4.02  2.7  2.1  1.69  1.45 
1.39  1.84  4.11  2.74  2.06  1.7  '  1.43 
1.4  1.92  4.44  2.72!  2.03  1.68  1.42 
1.48  1.96  4.21  2.71  2.0  1.66  j  1.4 
1.52  l.'.x,  3.9    ,      2.75:  2.0  1.65  j  1.39 
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Daily  gage  height,  in  feet,  of  Grand  Lake  Outlet  at  Grand  Lake,  Colo.,  for  1905— Contmrx 


Day. 


12. 
13. 
14. 
15. 
1«., 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Apr.   |  May. 


.54  i 

..54  | 
.54  I 
.56  I 
,56  I 
..57  | 
.57  , 

.62 


1. 

I  1. 

I  1. 


1.92 

1.9 

1.9 

1.87 

1.86 

1.96 

2.12 

2.24 

2.36 

2.48 

2.66 

2.94 

3.06 

2.96 

2.88 

2.9 

2.97 

2.89 

2.8 

2.9 


June.     July. 


Aug.      8ept.     Oe 


3.9    I 
4.0    , 
3.9 
3.98  ' 
4.12  I 
3.72 
3.69  ' 
3.46  i 
3.32 
3.4 
3.38 
3.46 
3.66 
3.76  ' 
3.87  l 
3.84  , 
3.74  I 
3.66  I 
3.56 


2.78 

2.75 

2.74 

2.76 

2.76 

2.68 

2.62 

2.56 

2.56 

2.54 

2.52 

2.47 

2.42 

2.4 

2.42 

2.43 

2.41 

2.41 

2.42 

2.38 


2.06 
2.08 
2.06  ! 
2.04 
2.0    | 
1.94 
1.9    . 
1.86] 
1.84 
1.82  I 
1.8    ' 
1.78  j 
1.78  I 
1.78 
1.8    i 

1.8 
1.8 
1.8 
1.8    I 


1.02 

1.59 

1.58 

1.54 

1.54 

1.53 

1.5 

1.49 

1.49 

1.49 

1.48 

1.47  : 

1.48 

1.44 

1.44 

1.44 
1.45 
1.48 


Station  rating  table  for  Grand  Lake  Outlet  at  Grand  Lqke,  Colo.,  from  January  1  to  Ikce. 

SI,  1905. 


Gage, 
height. 

Feet. 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 


'  Discharge,  i 

'.__.  _  _  -'! 
i  'i 

Srcond-frct.u 

'  10    ,| 

'  ^     I 

I                25  j 

34  "j 
46 

60  , 

77  ,i 
98 


Gage 
height. 

Feet. 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 


Discharge. 

Gage 
height. 

Diach»*e.'^$t. 

Second-feet.)      Feet. 
433    "        4.00 

Discharp'. 

Second-feet. 

j*           122    ! 

Feet. 
3.10 

Second-ftrt 

900   1 

148    i 

3.20 

479     ,|        4.10 

9ft 

176    1 

3.30 

527     |        4.20 

1.013 

|              207    ' 

3.40 

578     j        4.30 

1,071    | 

1              240    1 

3.50 

630     ;|        4.40 

1.130 

,              275    ' 

3.60 

682     j        4.50 

1.190 

1              312    ! 

3.70 

735     '| 

1              350    1 

3.80 

789     '! 

1             390    1 

3.90 

844     || 

Note.-  The  above  tabic  is  applicable  only  for  open-channel  conditions.      It  is  based  on  disrh. 
measurements  made  during  1905  and  Is  well  denned. 

Estimated  monthly  discharge  of  Grand  Txthe  Outlet  at  Grand  Lake,  Colo.,  for  liffi 


Month. 


April 

May 

Juno 

July 

August 

September. 
October .  . . 


Discharge  in  socond-fect. 


The  period . 


Maximum. 

Minimum.  ' 

Mean. 

49 

11  i 

22.7 

416 

521 

168. 

1,154 

489, 

785 

563 

170 

267 

159 

44  1 

76.2 

41 

15  j 

17 

iaJ 

Totj 

OCT*- 
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NORTn   INLET  TO   GRAND   LAKE   AT   GRAND   LAKE,  COLO. 

lib  station  was  established  August  3, 1905.  It  is  located  at  the  footbridge  which  crosses 
stream  about  100  yards  north  of  the  mouth  and  300  yards  east  of  Grand  Lake  post- 
ce,insec.5,T.3N.,R.75W. 

["he  channel  is  straight  for  300  feet  above  and  for  200  feet  below  the  station.  The  right 
ik  is  low,  is  covered  with  grasses  and  scattered  willows  and  white  pine  trees,  and  at  high 
ges  overflows  to  a  considerable  extent.  The  left  bank  is  high  and  is  covered  with  a  dense 
<wth  of  white  pines  and  underbrush.  The  bed  of  the  stream  is  composed  of  large  cobble- 
nes  and  gravel  and  is  permanent.  There  is  but  one  channel  at  all  ordinary  stages, 
>ken  by  the  middle  pier  of  the  bridge.  The  current  is  swift  at  high  and  medium  at  low 
ter. 

High-water  measurements  are  made  from  the  upstream  side  of  the  two-span  footbridge. 
»  initial  point  for  soundings  is  a  40-penny  nail  driven  in  the  top  of  the  west  end  of  the 
ffth  stringer  of  the  bridge,  97  feet  from  bench  mark  No.  2.  The  point  is  marked  with 
•ck  paint.  Low-water  measurements  are  made  by  wading  at  convenient  points  above 
abridge. 

The  gage,  which  was  read  twice  each  day  during  1905  by  J.  Cairns,  is  a  4-foot  timber  fas- 
ned  to  the  west  face  of  the  outer  pier  of  the  bridge.  It  is  referred  to  bench  marks  as 
Bows:  (1)  A  40-penny  nail  driven  horizontally  in  the  west  face  of  a  white  pine  tree  8  inches 
diameter  located  on  the  left  bank  of  the  stream,  20  feet  northeast  of  the  east  end  of  the 
idge,  marked  "U.  S.  B.  M.;"  elevation,  5.32  feet  above  the  zero  of  the  gage.  (2)  A 
-peony  nail  driven  horizontally  in  the  east  face  of  a  white  pine  tree  1  foot  in  diameter 
ated  on  the  right  bank  of  the  stream  97  feet  west  of  the  initial  point  for  soundings;  ele- 
tion,  4.43  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  North  Inlet  to  Grand  Lake  at  Grand  Lake,  Colo.,  in  1905. 


Date. 

Hydrographer. 

I  Width. 

Area  of  '     Mean 
section,     velocity. 

Gage 
height. 

Dis- 
charge. 

.  Feet. 

Sq.  ft.    Ft.  per  sec. 

Feet. 

Sec.-ft. 

y* 

W.  A.  Lamb 

...J          48 

43             1.37 

2.30 

58 

y3i 

do 

50 

111  i           1.84 

3.05 

204 

y27 

do 

48 

53  !            1.62 

2.40 

86 

just  3 

do 

....'          46 

50 

1.36 

2.30 

68 

itemberll.. 

do 

...J          34 

23 

.61 

1.90 

14 

tember  18. . 

do 

....j          30 

15               .63 

1.85 

9.4 

ote.— Measurements  made  at  different  sections. 

Daily  gage  height,  in  feet,  of  North  Inlet  to  Grand  Lake  at  Grand  Ixike,  Colo.,  for  1905. 


Day. 


Aug.   Sept.  Oct.  ,  Nov.    Dec. 


2.3 

2.3 

2.3 

2.3 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.15 

2.1 


ibb175—0& 6 


2.0 

2.0  ! 

1.9  j 

1.9  ' 

1.9 

1.9 

2.0  ' 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9  ; 

1.9  | 

1.0  I 


1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


1.85 

1.85 

1.85 

1.85 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 


1.85 

1.8 

1.8 

1.8 

1.8 

I  1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 

I   1.9 

i  1.9 


Day.  Aug. 

17 2.1  I 

18 2.1 

19 2.0 

20 2.0  ' 

21 2.0  | 

22 1  2.0  | 

23 2.0 

24 2.0 

2.5 ;  2.0  ] 

26 2.0  I 

27 1  2.0  ' 

28 2.0  I 

29 i  2.0  I 

30 j  2.0  J 

31 2.0  ' 


Sept.   Oct.  |  Nov. 


1.9, 
1.9 
1.9 
1.0  i 

1.9  ' 
1.9  ' 
1.9 

1.8  1 


1.8 

1.8 

1.8 

1.85 

1.95 

1.9 

1.9 

1.9 


1.8  !  1.85  ; 

1.8 

1.8  I 
1.85  j 

1.9  I 
1.95  I 


1.8 
1.8 

1.8  | 

1.8 

1.8, 


1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9  | 
1.9 
1.9  I 
1.9  ' 
1.9  | 
1.9  ' 


Dec. 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
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CiRAXD  RIVER  AT  HOT  SULPHUR  SPRINGS,  COLO. 

This  station  was  established  July  27, 1904.  It  is  located  at  the  highway  bridge  one-eight* 
mile  below  Hot  Sulphur  Springs,  Colo.,  in  sec.  3,  T.  1  N.,  R.  78  W.,  and  is  5  miles  above  the 
mouth  of  Williams  Fork  River. 

The  channel  is  straight  for  alxmt  200  feet  below  the  station.  Above  the  station  it  is 
curved  at  almost  a  right  angle.  Both  banks  are  high  and  can  not  overflow.  The  bed  of  the 
stream  Is  composed  of  bed  rock,  heavy  gravel,  and  large  bowlders  on  the  right  side,  while  on 
the  left  side  it  is  a  sloping  gravel  bar  extending  outward  to  the  left  abutment  of  the  bridge. 
It  is  free  from  vegetation  and,  except  for  the  gravel  bar,  is  permanent.  There  is  but  one  chan- 
nel at  all  stages  broken  by  the  two  piers  of  the  bridge.  The  current  is  swift  and  at  lot 
water  passes  under  the  bridge  squarely.  At  high  water  the  current  in  the  greater  part  d 
the  section  passes  under  the  bridge  at  an  angle.  The  accuracy  of  measurements  is  affected 
by  the  tailing  of  the  water  at  the  piers  and  by  the  large  bowlders  in  the  channel  beneath  the 
bridge.  During  the  spring  and  early  summer  of  1905  the  channel  100  feet  below  the  statu* 
was  somewhat  obstructed  by  large  bowlder*  which  were  blasted  from  a  railroad  cut  on  the 
right  bank.  This  obstruction  backs  the  water  up  on  the  gage  to  a  considerable  extent  and 
at  extreme  low  stages  causes  dead  water  in  a  portion  of  the  cross  sections. 

Discharge  measurements,  except  at  very  low  stages,  are  made  from  the  upstream'side of 
the  three-span  bridge.  The  initial  point  for  soundings  is  located  over  the  inner  face  of  the 
right  abutment  and  is  marked  with  a  circle  on  the  upstream  hub  rail.  A  stay  line  is  located 
30  feet  above  the  bridge. 

The  gage,  which  was  read  once  each  day  during  1905  by  Mrs.  Carrie  Wills,  consists  of  i 
vertical  staff,  bolted  vertically  to  the  downstream  end  of  the  first  pier  from  the  right  bank. 
The  gage  reads  from  2  to  10.8  feet,  the  2-foot  mark  resting  on  bed  rock.  The  gage  is  referred 
•to  bench  marks  as  follows:  (1)  A  cross  painted  on  the  north  pier  above  the  gage  rod;  elevi- 
tion,  16.48  feet  above  the  zero  of  the  gage.  (2)  A  cross  cut  in  the  top  of  a  bench  on  the 
northwest  face  of  a  sandstone  cliff  on  the  east  side  of  the  road  50  feet  south  of  the  bridge;  ele- 
vation, 25.49  feet  above  the  zero  of  the  gage.  The  elevation  of  the  station  above  sea  level 
is  approximately  6,5-50  feet. 

A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in  Water- 
Supply  Paper,  No.  133,  United  States  Geological  Survey,  pages  135-137. 

Discharge  measurements  of  Grand  River  at  Hot  Sulphur  Springs,  Colo.,  in  1905. 


Date.         |  Hydrographer. 


! 

May  1 '  W.  A.  Lamb.. 

May  6 do 

May29 ' do 

J une  3 do , 

Juno  9 ' do 

July  5 j do 

July  25 1 do 

August  lt» ' do 

August  29 ' do 

SepteniW>r9...j do 

SoptenilxT  15.  J do 

October  2 do 


Width. 

Area  of 
section. 

Mean     j 
velocity.  | 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

80 

401 

3.16 

5.22 

1.2® 

60  1 

333 

2.14  1 

4.40 

722 

97  ! 

517 

5.10  i 

6.55 

2,638 

106  i 

605 

6.27  | 

7.85 

4.167 

102 

782 

7.33  , 

9.15 

5.733 

74 

446 

3.46  | 

5.52 

1,542 

70 

359 

2.10  j 

4.58 

731 

63 

269 

1.28  , 

3.95 

343 

58 

279 

.99  , 

3.74 

277 

58 

284 

.99  , 

3.60 

281 

54  ' 

250 

.81, 

3.45 

203 

54, 

251 

.73| 

3.43 

183 
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Daily  gaffe  height,  in  feet,  of  Grand  River  at  Hot  Sulphur  Springs,  Colo.,  for  1!MV>. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

L_ 

2.65 

2.9 

5.35 

7.4 

6.75 

4.55  . 

3.35 

t 

2.7 

2.95 

5.58 

7.55 

6.35 

4.6 

3.3 

»- 

2.7 

2.75 

5.38 

7.8 

6.1 

4.6 

3.4 

*_ 

2.68 

2.65 

4.98 

R.5 

6.0 

4.45 

3.4 

I. 

2.68 

2.75 

4.8 

8.95 

5.45 

4.3 

3.32 

*_ 

2.68 

2.8 

4.58 

8.4 

5.45 

4.3    ! 

3.32 

r. : 

2.68 

3.0 

4.7 

8.5 

5.45 

4.25  i 

3.4 

*- 

2.68 

3.15 

4.8 

9.05 

5.42 

4.2    ' 

3.4 

». 

2.7 

3.4 

5.2 

8.75 

5.42 

4.22  i 

3.32 

» 

2.65 

3.6 

4.98 

8.25 

5.45 

4.28 

3.3 

1 

2,65 

3.58 

4.78 

8.25 

5.42 

4.2    1 

3.32 

*_; 

2.65 

3.62 

4.7 

8.25 

5.42 

4.05 

3.3 

ft 

2.65 

3.58 

4.8 

8.0 

5.42 

4.0 

3.32 

ft 

2.68 

3.55 

4.62 

8. 05 

5.42 

4.o  ; 

3.22 

5, 

2.65 

3.5 

4.62 

7.65 

5.45 

4.02  J 

3.2 

» 

2.68 

3.75 

4.88 

7.55 

5.22 

4.08  ' 

3.2 

r 

2.7 

3.6 

5.45 

7.65 

5.18 

3.95  | 

3.0 

ft 

2.65 

3.78 

5.85 

7.88 

5.05 

3.92 

3.0 

» 

2.65 

4.02 

6.15 

7.85 

5.02 

3.9 

3.4 

a 

2.7 

3.95 

6.38 

7.4 

4.98 

3.88 

3.5 

a 

2.65 

3.8 

6.48 

7.4 

4.9 

3.85 

3.4- 

* 

2.7 

3.88 

6.72 

7.45 

4.75 

3.8    ' 

3.4 

i 

2.7 

3.95 

7.05 

7.1 

4.58 

3.78 

3.4 

t 

2.65 

4.22 

7.12 

7.15 

4.45 

3.75 

3.4 

s 

2.7 

4.05 

6.75 

7.5 

4.42 

3.58  ' 

3.4 

4 

2.7 

4.08 

6.62 

7.45 

4.42 

3.45 

3.4 

r              .  ............... 

2.65 
2.75 

4.48 
4.62 

6.75 
6.85 

7.5 
7.55 

4.46 
4.46 

3.4 

3.4 

3  4 

* 

3.4 

*. 

2.75 

2.8 
2.85 

4.65 

* 

6.6 

6.48 

6.6 

7.1 

4.46 

4.6 

4.6 

3.42 
3.38  | 
3.4     ' 

3.4 

> 

3.48 



Oet.    I    Nov. 

3.5  3.45 

3.5    I  3.45 

3.5    !  3.45 

3.4  3.5 

3.4  3.5 

3.4    '  3.5 

3.4  3.5 

3.4  3.5 

3.4  3.5 

3.4  3.48 

3.4  3.45 

3.4  3.42 

3.42  3.42 

3.48  3.42 

3.42  '  3.42 

3.4  3.42 

3.4  3.4 

3.4    J  3.4 

3.4  3.4 

34     I 

3.4     ' 

3.4      

3.4      

3.4    I 

3.4      

3.4    , 

3.45  I 

3.45    

3.45  j 

3.45  I 

3.45  i 


alian  rating  table  for  Grand  River  at  Hot  Sulphur  Spring*;,  Colo.,  front  July  27,  HHty,  to 

April  15,  1905. 


Gage 
irigbt. 


hrigl 


Feet. 

2.60 
2.70 
2.80 


Discharge. 


he$t.     W^W- 


8ccotidrfect.\\     Feet.     Second-fret. 
185    ;'        2.90  276 


215 
245 


3.00 
3.10 


313 
355 


,   hefcft.   ,l>^arg,.'    n^   '  Discharge,  j 

r  j     ~~ 

Feet.      Sevond-fret.        Feet.      Srcond-ffcl.. 


3.20 
3.30 
3.40 


402 
450 
501 


3.50 
3.60 


554 
60U 


oTE. — The  above  table  is  applicable  only  for  open-t'hanncl  condition.*.     It  in  lmsrd  on  four  <li>rlui  rye 
sure  merits  made  during  1904  and  is  well  defined. 


t 
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Station  rating 
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table  for  Grand  River  at  Hot  Sulphur  Springs,  Colo.,  from  May  1  h  Dm 
her  31, 1906. 


Gage 
height. 

Discharge. 
Second-feet. 

heigft. 

Discharge. 
Second-feet. 

!     Gage 
height. 

Discharge. 
Second-feet. 

1   beJgEt. 

Discharge. 

Feet. 

1 

I     Feet. 

Feet. 

1     Feet. 

Second-feet: 

3.00 

95 

4.20 

500 

5.40 

1,430 

1        7.20 

3.310  1 

3.10 

110 

4.30 

560 

1       5.50 

1,530 

1        7.40 

3,690 

3.20 

130 

4.40 

620 

1        5.60 

1,630 

|        7.60 

3.S40  . 

3.30 

150 

4.50 

680 

1        5.70 

1,730 

7.80 

%m\ 

3.40 

180 

4.60 

750 

5.80 

1,830 

8.00 

4,3» 

3.50 

210 

4.70 

820 

j        110 

1,030 

i        8.20 

4,ao 

3.60 

240 

4.80 

900 

,        6.00 

2,030 

1        8.40 

4,800  1 

3.70 

280 

4.90 

980 

1        6.20 

2,250 

j        8.60 

5,00 

3.80 

320 

5.00 

1,060 

i        6.40 

2,470 

8.80 

5.2B0 

3.00 

360 

5.10 

1,150 

6.60 

2,690 

1        9.00 

5,  MO 

4.00 

400 

5.20 

1,240 

6.80 

2,910 

|        9.30 

5.M0  . 

4.10 

450 

.,.30 

1,330 

;     7.oo 

3,130 

1 
t 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  1 1  is  based  on  twelve  due 
measurements  made  during  1905.  It  is  well  defined  above  gage  height  3.4  feet.  Owing  tocfaa 
conditions  from  April  15  to  April  30  the  above  table  has  been  applied  indirectly  for  that  period 

Estimated  monthly  discharge  of  Grand  River  at  Hot  Sulphur  Springs,  Colo.,  for  19(k 


Month. 


.        Discbarge  in  second-feet. 
Maximum.!  Minimum.  I   Mean. 


.  Tot 
ten 


-r 


March 

April 

May 

June 

July 

August 

•September 

October 

November  1-19  . 


260 

1,036 

3,264 

5,605 

2,855 

750 

210 

210 

210 


200 
200 
736 
3,240 
632 
174 
95 

180  ' 
180 


212 

550 

1.785 

4,137 

1.2K 

410 

164 

m 

195 


The  period ' ' Si 

;  i  !  i 


GRAND  RIVER  NEAR  KREMMLING,  COLO. 

This  station  was  established  July  24,  1904.     It  is  located  at  the  mouth  or  upper  rn< 
Goro  Canyon,  about  3  miles  southwest  of  Kremmling,  Colo. 

The  channel  is  straight  for  about  100  feet  above  and  for  ISO  feet  below  the  station, 
right  bank  is  the  grade  of  the  Denver,  Northwestern  and  Pacific  Railway;  the  left  ban 
abrupt  and  is  covered  with  bowlders  and  bushes;  neither  bank  overflows.  The  bed«»f 
stream  is  composed  of  sand,  silt,  and  bowlders  and  is  very  shifting,  the  change  in  elm 
being  jus  great  as  10  feet  in  places.  The  channel  scours  out  during  high-water  stage* 
gradually  fills  up  again  as  the  water  subsides.  There  is  but  one  channel  at  all  stage* 
current  is  very  sluggish  at  low  water  and  medium  to  swift  at  high  water.  Gage  heis 
have  a  range  of  alxmt  15  feet  during  an  ordinary  season.  Gage  readings  in  the  vu 
months  are  somewhat  affected  by  ice  in  the  channel.  The  shifting  of  the  bed  makes 
development  of  a  good  rating  curve  a  difficult  matter.  The  station  is  no 
factory,  but  it  is  the  best  location  available  below  the  mouth  of  Blue  '. 

Discharge  measurements  are  made  from  a  cable  stretched  across  thq 
gage  and  about  150  feet  above  the  w&gon  \mdgp.    TV\^  <*&!&  i 
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d  is  tagged  with  tin  tags  marked  every  5  feet  from  the  top  of  the  right  bank,  which 
h  sandstone  cliff,  to  the  top  of  the  left  bank.  The  initial  point  for  soundings  is  the 
the  rock  to  which  the  cable  is  anchored  on  the  right  bank. 

readings  at  this  station  were  made  twice  each*  day  during  1905  by  J.  C.  Harper, 
iginal  equipment  consisted  of  a  wire  gage  attached  to  the  cantilever  arm  of  the 
o  which  the  gage  rod  was  spiked  in  a  horizontal  position.  This  gage  was  destroyed 
t  water  in  June,  1905,  and  after  the  water  had  subsided  the  old  gage  was  placed  on  a 
itilever  arm  similar  to  the  old  one  but  about  3  feet  higher,  the  gage  datum  remain- 
same  and  the  wire  was  replaced  by  a  standard  chain.  The  length  of  the  chain  is 
»et.  Bench  mark  No.  1  is  a  cross  cut  in  the  east  face  of  a  large  bowlder  on  the  right 
bout  20  feet  south  of  the  cable  marked  with  black  paint  "U.S.  B.M.;"  elevation, 
yet  above  the  zero  of  the  gage.  The  elevation  above  sea  level  is  about  7,250  feet, 
[nark  No.  2  is  a  cross  cut  and  painted  block  on  top  of  a  cone-shaped  granite  bowlder 
left  bank  of  the  river  about  50  feet  downstream  from  the  gage.  Elevation  of  bench 
hove  gage  datum  is  9.57  feet.  This  bench  mark  is  submerged  at  high  water. 
9cription  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Paper  No.  133,  United  States  Geological  Survey,  pages  137-139. 

Discharge  measurements  of  Grand  River  near  Kremmling,  Colo.,  in  1906. 


Hydrographer. 


Width. 


Area  of 
section. 

Mean 
velocity. 

Sq.ft. 

Ft.  per  sec. 

775 

2.27 

1,190 

1.97 

1,810 

3.08 

2,688 

4.24 

2,362 

3.67 

2,183 

3.32 

1,945 

2.97 

1,293 

1.49 

1,310 

1.30 

920 

.93 

409 

1.68 

380 

1.72 

271 

1.85 

202 

2.09 

Gage 
height. 


Dis- 
charge. 


!  W.  A.  Lamb 

I do 

• do 

....  do 

| do 

|  M.  C.  Hlnderlider. 

.!  W.  A.  Lamb 

..do 


..do. 

10. do. 

25 ! do. 

«r5... do. 

ler  14..I do. 

»r27. .! do. 

__      J_ 


Feet. 
115 
118 
141 
160 
150 
142 
135 
106 
116 
104 
102 
104 
100 
101 


Feet. 
5.24 
6.48 
10.98 
15.14 
13.05  j 
11.81  , 
10.22 
5.80 
5.15 
3.10 
2.38 
2.29 
1.83 
1.60 


Sec.-ft. 

1,762 

2,344 

5,575 

11,400 

8,668 

7,248 

5,777 

1,927 

1,703 

852 

689 

655 

500 

423 


I 


Daily  gage  height,  in  feet,  of  Grand  River  near  Kremmling,  Colo.,  for  1906. 


y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

1.41 

0.95 

1.09 

2.08 

6.88 

1.36 

.97 

1.06 

2.21 

7.50 

1.18 

.95 

1.14 

2.03 

7.22 

1.01 

.95 

1.09 

1.53 

6.50 

.98 

.93 

1.06 

1.65 

5.98 

.94 

.97 

1.16 

2.08 

6.40 

.88 

.85 

1.19 

2.68 

5.22 

.76 

.93 

1.14 

2.61 

5.35 

.78 

.83 

1.16 

2.93 

6.40 

.98 

.75 

1.09 

3.31 

6.38 



.96 

.84 

1.14 

3.38 

6.45 



.88 

.80 

1.16 

3.25 

6.54 

.88 

.95 

1.22 

3.33 

S.&'S 

.86 

.95 

1.24 

3.35 

5.68 

11.83 
12.42 
12.92 
14.03 
15.42 
15.25  | 
14.46  ; 
14.66  ; 
15.28  j 
15.43  j 
14.45  , 
13.46 
13.54 
13.45  i 


July. 

8.81 
8.33 
8.04 
7.40 
6.76 
6.61  j 
6.34  ', 
6.32  i 
6.21  j 
5.48 
5.46  ; 
5.90  . 
5.87  ' 
5.76  I 


Aug. 


4.54 
4.27 
3.99 
3.88 
3.70 
3.72 
3.76 
3.32 
3.38 
3.18 
3.15 
3.56 
3.76 
3.44 


Sept. 


Oct.  I  Nov.  '  Dec. 


2.90 

1.90 

1.32 

0.92 

2.48 

1.75 

1.23 

1.15 

2.16 

1.85 

1.58 

1.06 

2.22 

1.70 

1.88 

1. 13 

2.32 

1.68 

1.92 

1.18 

2.40 

1.65 

1.97 

1.06 

2.52 

1.54 

1.82 

.75 

2.46 

1.50 

1.68 

.82 

2.34 

1.50 

1.56 

1.26 

2.26 

1.46 

1.44 

1.60 

2.14 

1.24 

1.20 

1.90 

2.02 

1.36 

1.21 

1.64 

1.90 

1.42 

1.32 

1.90 

1.84 

1.56 

1.60 

1.72 

80  STREAM    MEASUREMENTS   IN   1905,  PART    XI. 

Daily  gage  height,  in  feet,  of  Grand  River  near  Kremmling,  Colo.,  for  1905 — Continued 

Day. 


I 


15. . 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
2*. 
29. 
30. 
31. 


.84 

.98 

.98 
1.01 
1.04 

.88 

.84 

.86 

.96 
1.04 

.98 

.78 

.78 

.86! 

i 

.81  . 

.94  i 

.96  I 


Note.  -No  ice  record. 


Feb. 

Mar. 
1.32 

Apr. 
3.05 

May. 

June. 

July. 

Aug. 

Sept. 

Oct.  ! 

Nov. 

1 
Dec 

.90 

5.50 

12.77 

5.98 

3.18 

.  1.74 

1.64 ; 

1.55 

I.S 

1.05 

1.39 

2.98 

5.87 

13.06 

5.88 

3.00 

1.68 

1.60, 

1.48 

LS 

1.05 

1.49 

2.91 

6.99 

12.54 

5.95 

2.76 

1.64 

1.92  , 

1.63 

1* 

1.10 

1.44 

3.01 

7.88 

11.75 

5.42 

2.66 

1.66 

1.90  | 

1.75 

\M 

1.03 

1.29 

3.48 

8.78 

11.53 

5.36 

2.38 

1.78 

1.82  , 

1.67 

M 

.93 

1.34 

3.48 

9.61 

11.37 

5.24 

2.48 

1.79 

1.70  | 

1.20 

M 

1.03 

1.49 

3.11 

9.78 

10.29 

5.35 

2.41 

1.79 

1.50  i 

1.28 

M 

1.05 

1.52 

3.05 

10.52 

10.29 

5.14 

2.32 

1.72 

1.65  1 

1.48 

M 

1.07 

1.46 

3.31 

11.31 

10.51 

4.64 

2.29 

1.65 

1.75  1 

1.45 

M 

1.05 

1.34 

3.68 

11.59 

10.43 

4.50 

2.36 

1.60 

1.82  ' 

1.82 

M 

1.03 

1.44 

3.71 

11.08 

10.35 

4.46 

2.41 

1.60 

1.82  ' 

1.32 

•» 

1.03 

1.59 

3.48 

10.70 

10.35 

4.45 

2.46 

1.60 

i.«| 

1.34 

.« 

1.07 

2.04 

4.11 

11.00 

10.35 

4.42 

2.42 

1.60 

1.66  > 

1.49 

.« 

1.07 

1.79 

5.05 

10.95 

10.04 

4.51 

2.36 

1.58 

1.83 

1.30 

.a 

1.46 

5.32 

10.44 

9.46 

4.61 

2.48 

1.58 

1.85  1 

1.06 

■■ 

1.49 

5.85 

10.09 

9.32 

4.64 

2.55 

1.68 

1.82 

.68 

1  ■•• 

1.82 

10.65 

4.66 

2.82 

1.68 

1      .31 

I 

Station  rating  table  for  Grand  Riivr  near  Kremmling,  Colo.,  from  January  1  to  December  $1, 

1906a 


Q  ago 
height. 


Discharge. 

Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

220 

1.60 

440 

230 

1.70 

465 

240 

1.80 

490 

250 

1.90 

515 

260 

2.00 

540 

275 

2.10 

565 

2W 

2.20 

590 

305 

2.30 

620 

320 

2.40 

650 

340 

2.50 

680 

360 

2.60 

710 

380 

2.70 

740 

400 

2.80 

770 

420 

2.00 

800 

Feet. 

0.20 

.30 

.40 

.50 

.60 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.30 

l.K) 

1.50 


a  From  May  1 1  to  July  10.  inclusive,  the  table  was  applied  indirectly,  owing  to  shifting  conditton*- 
Note.—  The  above  table  i-  applicable  only  for  open-channel  conditions.    It  is  based  on  disch*1^ 
measurements  made  during  1904-5.    It  is  well  defined  between  gage  heights  1.6  foot  and  6.5  feet. 
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Estimated  monthly  discharge  of  Grand  River  near  Kremmling,  Colo.,  for  1905. 
[Drainage  area,  2,380  square  miles.] 


Month. 


labruary. 
Etrch.... 

qpril 

K«y 


** 

kngnst 

September.. 
>etober.... 
November. 
December. . 


The  year. 


Discharge  in  second-feet. 


Maximum.1  Minimum.      Mean. 


402 

340 

650 

1,975 

6,430 

11,820 

4,340 

1,386 

800 

520 

532 

515 


11,820  I 


i 


287 

282 

332 

426 

1,660 

4,850 

1,338 

617 

436 

368 

272 

228 


228 


314 
316 
390 
924 
3,523 

2,046 
866 
532 
475  ! 
419 
325 


Total  in 
acre-feet. 


1,511 


19,310 

17,550 

23,980 

54,980 

216,600 

476,000 

125,800 

53,250 

31,660 

29,210 

24,930 

19,980 


Run-off. 


Second-feet  y^r^u  *„ 

n*»r«niiar«     Depth  in 

per  square  |  inche8# 


1,093,000 


mile. 


i 


0.132 
.133 
.164  j 
.388  . 

1.48    ! 

3.36  ; 
.860  j 
.364 
.224 
.200 
.176 
.137 


.635  I 


0.152 
.138 
.189 
.433 
1.71 
3.75 
.992 
.420 
.250 
.231 
.196 
.158 

8.62 


GRAND  RIVER  AT  GLEXWOOD  SPRINGS,  COLO. 

This  station  is  located  in  the  mountains,  midway  between  the  Continental  Divide  and  the 
Colorado-Utah  boundary  line,  and  just  above  the  third  large  tributary  of  the  Grand,which  is 
called  Roaring  Fork. 

A  comparison  of  the  miscellaneous  discharge  measurements  made  at  the  mouth  of  Roaring 
Fork,  at  Glen  wood  Springs,  during  1903  and  1904,  with  the  discharge  of  the  Grand,  at  Glen- 
wood  Springs,  shows  that  the  volume  of  water  being  discharged  by  the  Roaring  Fork  aug- 
ments the  volume  of  water  which  passes  the  Glenwood  station  by  50  per  cent.  While  there 
is  a  moderate  amount  of  irrigation  of  the  first  bottom  lands  from  the  tributaries  above  this 
point,  relatively  little  of  the  run-off  .of  the  basin  is  used. 

The  station  was  established  May  12,  1899,  at  the  request  of  the  Denver  and  Rio  Grande 
Railroad  Company.  It  was  at  first  located  at  the  railroad  bridge,  a  quarter  of  a  mile  west  of 
the  depot  and  just  above  the  mouth  of  Roaring  Fork ;  but  at  the  beginning  of  1900  it  was 
removed  to  a  point  near  the  electric-light  works.  The  measuring  section  is  located  at  the 
State  Street  Bridge, which  crosses  the  river  at  the  main  thoroughfare  of  Glenwood  Springs, 
and  is  about  10  feet  below  the  point  at  which  all  discharge  measurements  from  1900  to  1904, 
inclusive,  were  made. 

The' channel  at  the  cable  section  is  straight  for  a  distance  of  several  hundred  feet  each  way. 
T^e  left  bank  is  the  Denver  and  Rio  Grande  Railroad  embankment  and  is  well  protected  by 
^concrete  and  dry  rubble  retaining  wall.  The  right  bank  is  a  low  wall  composed  of  bowlders, 
without  any  binding  material ,  and  protects  the  grounds  of  the  Hotel  Colorado.  At  extremely 
high  water  these  grounds  have  been  flooded,  but  this  is  a  rare  occurrence.  The  bed  of  the 
stream  is  composed  of  bowlders  and  cobblestones  and  is  permanent.  A  small  amount  of  silt 
^deposited  at  low  water,  but  it  scours  out  in  the  spring  and  does  not  change  the  cross  section 
Materially.  There  is  but  one  channel  at  all  stages.  At  high  water  the  current  is  swift,  often 
teaching  a  velocity  as  high  as  20  feet  per  second:  at  low  water  the  current  has  a  moderate 
velocity.    Gage  heights  range  from  2.5  to  12  feet. 

Discharge  measurements  since  May  10,  1905,  have  t>een  made  by  means  of  a  cable,  car, 
and  stay  line  60  feet  upstream,  the  cable  l>eing  anchored  to  the  piers  of  the  State  Street 
"ridge.    Measurements  from  19(K)  to  1901,  inclusive,  were  made  from  the  footway  which 
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crosses  the  stringers  of  the  bridge  below  the  roadway,  about  10  feet  above  the  present 
tion.    Plottings  of  old  and  new  cross  sections  show  no  material  difference. 

Gage  readings  at  this  station,  are  made  by  W.  H.  Richardson,  the  manager  of  the  Ghfr! 
wood  Electric  Light  and  Power  Company,  morning  and  evening  each  day  during  the 
year.    The  first  gage  was  wire,  but  when  the  station  was  removed  to  the  electric-light  warb| 
a  new  gage  rod  was  placed.    This  consisted  of  a  light  vertical  staff,  to  the  lower  end  of  wtriek 
was  attached  a  wooden  float,  which  rested  on  the  surface  of  the  water,  standing  in  a  well* 
box  made  of  6-inch  boards.    The  bottom  of  this  well  connected  with  a  small  wooden  final 
extending  out  into  the  river,  which  allowed  the  water  in  the  well  to  assume  the  level  of  tht 
river  surface.    In  July,  1902,  this  gage  being  in  bad  repair  was  replaced  by  an  automate 
water  register,  the  site  being  the  same  as  that  of  the  old  float  gage.    The  register  new 
worked  satisfactorily  and  was  later  replaced  by  another  float  gage,  using  the  same  well  aa4 
intake  flume.    The  present  gage  consists  of  a  copper  float  and  counterweight  connected 
with  a  silk  line  passing  over  pulleys  so  arranged  that  a  rise  of  1  foot  of  the  river  registers  bat 
one-half  foot  on  the  rod.    By  this  arrangement  the  large  rise  and  fall  of  the  river  is  readily 
accommodated  by  a  length  of  gage  that  would  be  impossible  with  a  direct-reading  gap. 
The  gage  rod  proper  consists  of  a  light  pine  rod,  1  by  1  inch  by  5  feet,  securely  fastened  m 
a  vertical  position  inside  a  small  house  in  which  the  apparatus  is  located  and  which  sets  oa 
top  of  the  vertical  well.    A  pointer  attached  to  a  counterweight  slides  along  the  gage  rod 
and  registers  the  rise  and  fall  of  the  river.    This  gage  has  given  entire  satisfaction.    Hw 
original  basis  for  the  installation  of  this  gage  and  the  method  of  correction  since  that  time  is 
the  relation  of  the  depth  of  water  in  the  well  to  the  gage  reading.     When  the  gage  reads  cor- 
rectly the  difference  between  the  depth  of  water  in  the  well  and  the  gage  reading  is  2.25  feet. 
The  bench  mark  established  June  27,  1904,  is  a  cross  cut  in  the  top  of  the  foundation  cap- 
stone of  the  power  house  directly  in  front  of  the  gage  house,  east  of  the  power-house  door, 
and  is  indicated  by  the  letters  "  B.M."  cut  in  the  vertical  face  of  the  foundation  stone  on 
which  the  bench  mark  is  located.     Elevation  of  bench  mark  above  the  datum  of  the  gage  is 
17.77  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS= Water-Supply  Paper): 

Description:  \VS  37,  pp  293-294:  50,  pp  375-376;  66,  p  92;  85,  p  48:  100,  pp  89-90;  133,  pp  139-140. 

Discharge:  WS  37,  p  294;  50.  p  376;  85,  p  49;  100,  p  90;  133,  p  140. 

Discharge,  monthly:  Ann  22,  iv.  p  389;  WS  75,  p  174;  85,  p  50;  100,  p  92;  133,  p  141. 

Gage  heights:  WS  37,  p  294;  50,  p  37C;  66,  p  93;  85,  p  49;  100,  p  91;  133,  p  140. 

Ilydrographs:  Ann  22,  iv,  p389;  WS  75,  p  174. 

Rating  tables:  WS  52,  p  520;  66,  p  174;  85,  p  50;  100.  p  91;  133,  p  141. 


Discharge  measurements  of  Grand  River  at  Olemoood  Springs,  Colo.,  in  1906. 


Date. 


Ilydrographer. 


March  28 K.  I.  Meeker. 

May  16 ! do 

June  2 J do 

June  5 j do 

July9 1 do 

July  10 do. 


August  13 

September  26 . 


.do. 
.do. 


;  Width 

!  Feet. 

'  190 

;  200 

:  210 

|  215 

;  208 

I  208 

;  194 

'  185 


Area  of 
section. 

Sq.  ft. 
508 
871 
1,630 
1,983 
906 
904 
643 
486 


Mean 
velocity. 


Gage 
height. 


Ft.  per  sec, 
I  2.01 

I  4.01 

!  10.07 
|  13.91 
i  4.35 

4.28 
2.98 
2.35 


I 


Feet. 
3.77 
5.50 
9.12 
10.70 
5.82 
5.78 
4.68 
3.95 


Dis- 
charge. 


Sec-ft. 
1,019 
3,«6 
16,410 
27,580 
3,941 
3,871 
1,91* 
1.1* 


GRAND   RIVER. 
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Daily  gage  height,  in  feet,  of  Grand  River  at  Glenwood  Springs,  Colo.,  for  1905. 


ay- 


Jan. 


3.34 

3.4 

3.34 

3.4 

3.44 

3.47 

3.47 

3.441 

3.42 

3.37 

3.32  j 

3.32  ' 

3.22 

3.22 

3.32 

3.4 

3.37  I 

3.4    I 

3.47  | 

3.44 

3.4    | 

3.42 

3.42  ! 

3.4 

3.4 

3.37 

3.37 

3.27 

3.24 

3.27 

3.32 


Feb. 

3.29 
3.29 
3.26 
3.24 
3.24 
3.24 
3.24 
3.19 
3.19 
3.19 
3.19 
3.12 
2.96 
2.99 
3.04 
3.09 
3.14 
3.29 
3.24 
3.29 
3.29 
3.29 
3.26 
3.26 
3.32 
3.32 
3.34 
3.39 


liar.      Apr. 


3.36 
3.46 
3.48 
3.56 
3.61 
3.61 
3.64 
3.51 
3.44 
3.46 
3.48 
3.51 
3.56 
3.61 
3.66 
3.66 
3.71 
3.64 
3.66 
3.66 
3.64 
3.66 
3.66 
3.64 
3.61 
3.68 
3.68 
3.81 
3.78 
3.68 
3.65 


May.  I  June.    July.  !  Aug.  ,  Sept. 


3.68 

3.82 

3.88 

3.78 

3.72 

3.72 

3.78 

3.92 

4.1 

4.28 

4.48 

4.5 

4.48 

4.45 

4.5 

4.45  , 

4.32 

4.3    I 

4.45 

4.52 

4.58 

4.4 

4.4 

4.48  | 

4.6 

4.62  ! 

4.62  | 

4.92 

5.35 

5.52 


5.95 

6.4 

6.42 

6.12 

5.85 

5.6 

5.45 

5.48 

5.8 

6.05 

5.88 

5.68 

5.58 

5.65 

5.62 

5.68 

6.0 

6.62 

7.1 

7.48 

7.68 

7.92 

8.4 

8.58 

8.45  | 

8.2  ; 

8.2  | 
8.22  ! 
8.08  j 
7.85 

8.0    s 


8.55 

9.1 

9.2 

9.9 

10.7 

10.7 

10.4 

10.3 

10.72 

10.58 

10.48 

10.38 

10.02 

9.68 

9.68 

9.25 

8.85 

8.58 

8.25 

7.9 

7.8 

7.75 

7.78 

7.8 

7.78 

7.65 

7.65 

7.58 

7.5 

7.42 


7,1 


7.32 

6.75 

6.58 

6.45 

6.15  I 

6.02 

5.95 

5.88 

5.85 

5.78 

5.7 

5.7 

5.7 

5.65 

5.65 

5.68 

5.58 

5.5 

5.5 

5.42 

5.28 

5.3 

5.28 

5.2 

5.12 

5.12 

5.02 

5.02 

5.05 

5.02 

5.02 


5.05 

4.95 

4.85 

4.82 

4.72 

4.68 

4.65 

4.65 

4.58 

4.5 

4.5 

4.52 

4.7 

4.78 

4.62 

4.52 

4.42 

4.35 

4.32 

4.25 

4.22 

4.15 

4.12 

4.12 

4.15 

4.18 

4.15 

4.15 

4.18 

4.18 

4.3 


4.35 

4.45 

4.32 

4.35 

4.32 

4.3 

4.35 

4.4 

4.32 

4.22 

4.22 

4.15 

4.12 

4.1 

4.05 

4.02 

4.0 

4.0 

4.02 

4.05 

4.1 

4.05 

4.02 

4.0 

3.98 

3.95 

3.92 

3.92 

3.9 

3.95 


Oct 


3.88 

3.9 

3.98 

3.95 

3.92 

3.92 

3.92 

3.9 

3.85 

3.85 

3.85 

3.82 

3.85 

3.85 

3.85 

3.88 

3.9 

3.95 

3.95 

3.92 

3.82 

3.82 

3.95 

3.98 

3.95 

3.95 

3.95 

3.95 

4.0 

4.02 

3.95 


Nov.      Dec. 


3.95 
3.85 
3.88 
3.85 
3.98 
4.0 
3.98 
3.98 
3.92 
3.92 
3.88 
3.82 

3.8  j 
3.78  ' 

3.85 : 

3.9  j 
3.88  I 
3.88  ! 
3.88  , 
3.82 
3.78  ' 
3.82 
3.78 
3.75  ; 
3.65  : 
3.68 
3.68 
3.85 
3.48  • 
3.12 


3.25 

3.32 

3.25 

3.35 

3.38 

3.3 

3.18 

3.18 

3.15 

3.1 

2.9 

3.0 

3.1 

3.02 

2.95 

3.35 

3.4 

3.4 

3.38 

3.4 

3.4 

3.3 

3.25 

3.22 

3.2 

3.28 

3.32 

3.4 

3.32 

3.22 

3.22 


m  rating  table  for  Grand  River  at  Glenwood  Springs,  Colo.,  from  January  1  to  December 

SI,  1905. 


Gage 
height. 

Discharge. 

!     Gage 
|  height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 
Second-fcct.' 

Gage 
height. 

Feel. 

Discharge. 

Feet. 

8ccond-fect. 

Feet. 

Second-feet.  j 

Second-feetl 

2.90 

530 

4.40 

1,640     ! 

5.90 

4,000 

7.80 

9,380 

3.00 

570 

4.50 

1,760  :• 

6.00 

4,210 

8.00 

10,210 

3.10 

610 

4.60 

1,880    ! 

6.10 

4,420 

8.20 

11, 110 

3.20 

660 

4.70 

2,010    j" 

6.20 

4,640 

8.40 

12,090 

3.30 

710 

4.80 

2,150    !' 

6.30 

4,860 

8.60 

13, 160 

,       3.40 

770 

4.90 

2,290     j 

6.40 

5,090 

8.80 

14, 350 

3.50 

830 

5.00 

2,440     1 

6.50 

5,330 

9.00 

15,660 

3.60 

900 

5.10 

2,590 

6.60 

5,580 

9.20 

17,030 

3.70 

970 

5.20 

2,740     • 

6.70 

5,840    ' 

9.40 

18,410 

3.80 

1,050 

5.30 

2,890 

6.80 

6,110 

9.60 

19,800 

3.90 

1,130 

5.40 

3,050    ' 

6.90 

6,390 

9.80 

21,200 

4.00 

1,220 

5.  .50 

3,220 

7.00 

6.670 

10.00 

22.600 

4.10 

1,320 

5.60 

3,400 

7.20 

7,200 

10.20 

24,020 

4.20 

1,420 

5.70 

3,590 

7.40 

7,910 

10.40 

25.440 

4.30 

1,530 

5.80 

3,790    ; 

7.60 

8,620 

10.60 

26.860 

DTK.— The  above  table  is  applicable  only  for  open-ehannei  conditions.    \t  \»  Ysa.?fe&  o>\\  ^wtYw^ 
vumeatM  made  during  1903-M\ri.     1 1  is  well  defined  between  gage  heAgfrta  S.b  tefeX.  «cu&  \fc.l  VvssX. 
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Daily  gage  height,  infect,  of  Orand  River  near  Palisades,  Colo.,  for  1905— Continued. 


Day. 


i 
13.3  | 
13.35  ! 

13.5  ! 

13.6  ! 
27 1     13.75  ' 


23. 
24. 
25. 
26. 


Apr.   |  May.  I  June. 


28. 
29. 
30. 
31.. 


13.95 
14.35 
14.85 


I 


19.45  I 

19.95  ! 

19.8  J 

19.55  I 

19.5  ! 

19.4  I 

19.0  | 

18.7  I 
18.8 


18.2 

18.2 

17.95 

18.0 

17.95 

17.7 

17.4 

17.3 


July. 

14.3 

14.15 

14.0 

13.9 

13.85 

13.75 

13.7 

13.85 

13.95 


Aug.    i 

12.6 

12.6 

12.7 

12.75 

12.7 

12.65 

12.65 

12.7     , 

12.75 


Oct 


12  5 

12.5 

12.Ii 

12.6 

12.5 

12.5; 

13.0  j 

12.9  ! 


Station  rating  table  for  Orand  River  near  Palisades,  Colo. ,  from  January  1  to  December  31, 1906. 


Gage 
height. 


Feet. 
12.00 
12. 10 
12.20 
12.30 
12.40 
12.50 
12.60 
12.70 
12.80 
12.90 
13.00 
13. 10 
13.20 
13.30 
13.40 
13.50 
13.60 


Discharge. 

Second-feet. 
1,120 
1,210 
1,300 
1,400 
1,500 
1,610 
1,720 
1,830 
1,950 
2,070 
2,200 
2,350 
2,510 
2,680 
2,860 
3,050 
3,2«) 


Gage 
height. 


Feet. 
13.70 
13.80 
13.90 
14.00 
14.10 
14.20 
14.30 
14.40 
14.50 
14.60 
14.70 
14.80 
14.90 
15.00 
15. 10 
15.20 


Discharge. 


Gagi 
heigh 


Second-feet. , 

3,440  | 

3,640  I 

3,850  ' 
4,060 

4,270  ! 

4,490  | 

4,710  ; 

4,940 

5,170  j 

5,400  ! 

5,640  I 

5,880  ; 

6,120  ; 

6,360  • 

6,610  ; 

6,860  i 


Feet. 
15.30 
15.40 
15.50 
15.60 
15.70 
15.80 
15.90 
16.00 
16.20 
16.40 
16.60 
16,80 
17.00 
17.20 
17.40 
17.60 


Discharge,  h   j^X      Discharge. 


Second-feet. 
7,120 
7,380 
7,650 
7,920 
8,200 
8,480 
8,770 
9,070 
9,680 
10,320 
10,980 
11,660 
12,370 
13.100 
13,850 
14,630 


Feet. 
17.80 
18.00 
18.20 
18.40 
18.60 
18.80 
19.00 
19.20 
19.40 
19.69 
19.80 
20.00 
20.50 
21.00 
21.50 
22.00 


Second-feet. 
15.430 
16.250 
17,089 
17,939 
18,780 
19,650 
20,530 
21,430 
22,340 
23,260 
24,200 
25.160  ; 
27,640 
30,210 
32.860 
35.590 


Note.  -The  above  tabic  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1903-1905  and  three  high-water  measurements  of  1906.    Jt  is  well  defined. 

Estimated  monthly  discfiarge  of  Grand  River  near  Palisades,  Colo.,  for  1906. 
I  Drainage  area.  8,546  square  miles.] 


Month. 


April 

May 

Juno 

July 

August 

September. 
October 


Discharge  in  second-feet. 

_ 

Maximum. i  Minimum.      Mean 


Run-off. 


Total  in  c~.„~a  t**t 
acre-feet.  Second-feet 
•  '  per  square 
nile. 


I 


The  period . 


0,000 
24,920  j 
35,870  | 
12,370 
4,600 
2,275 
1,890 


1.500 
6,120 
13, 470 
3,440 
1,720 
1,610 
1,610 


2.644 
13,080 
24.440 
6.084 
2,527  j 
1,830 
1.747 


157,300 
804,300 
1,454,000 
374. 100 
155,  400 
108,900 
107,400 

3,161,000 


miK 


I 


.309 
1.53 
2.86 
.712 
.296 
.214 
.204 


I  Depth  in 
|  inches. 

.345 
1.76 
3.19 
.821 
.341 
.239 
.235 


FRA8ER   RIVER    DRAINAGE    BA8IN. 
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MISCELLANEOUS   MEASUREMENTS. 

>wing  miscellaneous  discharge  measurements  were  made  in  the  Grand  River 
05. 

laneous  discharge  measurements  made  in  Grand  River  drainage  basin  in  1906. 


Stream. 


Locality. 


Willow  Creek . . .   Near  Hot  SulDhur 
Springs,  Colo.     I 

do ; do I 

.    East  Inlet \  Grand  Lake, Colo. j 

do do ' 

do do j 

.|  Yam  pa   Hot  |  Qlenwood  Springs 
I      Spring.  I 

do do 

.: do ' do ' 


I 


Width. 

Area  of 
section. 

Feel. 

Sq.ft. 

42 

115 

28 

30 

33 

47 

21 

25 

24 

13 

2.6 

2.5 

2.6 

2.8 

2.6 

2.0 

Mean 
velocity. 


Oag< 
heigh 


Dis- 
charge. 


per 
ec. 

Feet. 

5.77 

03.90 

1.67 

«6.20 

1.64 

&7.30 

.92 

&7.80 

.77 

C8.15 

2.28 

0.9T 

2.31 

.99 

2.21 

1.10 

8ec.-ft. 
664 

38 
77 
23 
10 
5.66 

6.00 
6.40 


a  Distance  to  water  surface  from  bolt  in  stringer  of  southwest  corner  of  bridge. 
6  Distance  to  water  surface  from  knot  indicated  in  overhanging  tree. 
eU.S.B.M. 


FRASER  RIVER  DRAINAGE  BASIN. 

ERASER  RIVER   AT  GRANBY,   COLO. 

liver  rises  among  the  peaks  of  the  Front  Range  in  southeastern  Grand  County, 
flows  in  a  general  northwesterly  direction  to  its  point  of  junction  with  Grand 
le  east-central  part  of  Middle  Park.  The  stream  receives  a  number  of  small  tribu- 
>ng  which  are  Elk,  St.  Louis,  Crooked,  and  Pole  creeks,  all  short  mountain  streams 
le  eastern  slopes  of  the  Vasquez  Mountains. 

ing  station  was  established  July  28, 1904.  It  is  located  on  the  main  road  between 
d  Grand  Lake,  at  the  wagon  bridge  three-fourths  mile  southwest  of  Granby  and 
iles  above  the  mouth  of  the  river,  in  sec.  9,  T.  1  N.,  R.  76  W.  In  the  1904  Prog- 
t  this  station  was  called  Fraser  River,  near  Coulter,  Colo. 

nnel  is  straight  for  about  100  feet  alx>ve  and  curved  for  100  feet  below  the  station. 
bank  is  about  2  feet  high,  is  covered  with  willows,  and  overflows  at  high  stages, 
ink  above  the  station  is  a  high,  abrupt  mesa:  below  the  station  it  is  a  6-foot  mesa 
10  feet,  then  a  low,  brush-covered  flat,  which  is  overflowed  at  high  stages.  The  bed 
am  is  composed  of  smooth  cobblestones,  and  the  cross  section  is  fairly  uniform, 
permanent.  There  is  but  one  channel  at  all  stages,  broken  by  two  crib  piers, 
se  boiling  effects  and  back  water  at  higli  stages.  The  current  is  swift  at  high  and 
t  low  water.  Gage  heights  have  a  range  of  about  2.5  feet  during  an  ordinary  sea- 
xraditions  render  winter  gage  readings  impracticable. 

0  feet  below  the  bridge  a  small  temporary  diversion  darn  is  placed  in  the  stream 
•  for  the  greater  part  of  the  low-water  season  to  divert  water  into  an  irrigation 
le  left  bank.  This  weir  backs  the  water  up  on  the  gage  to  a  considerable  depth 
itates  the  construction  of  a  separate  rating  curve  for  this  period. 
*e  measurements  are  made  from  the  downstream  side  of  the  three-span  bridge  to 
gage  is  attached.  The  initial  point  for  soundings  is  immediately  over  the  inner 
!  left  abutment  and  is  marked  with  a  circle  on  the  downstream  hand  rail. 
e,  which  was  read  twice  each  day  during  1905  by  J.  N.  Ostrander,  a  civil  engineer, 
t)Ut  a  few  hundred  feet  away,  is  a  staff,  spiked  vertically  to  the  downstream  inner 
»  first  pier  from  the  left  bank.  The  gage  reads  from  2  feet  to  \Q&  (wl,  i\\*  WwA. 
ag  on  the  bed  of  the  stream.     The  gage  is  referred  to  bencta.  TtvwVa  *a  \0taw%\ 
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( 1 )  A  nail  in  the  top  of  the  white-pine  stake  driven  into  the  left  bank  about  90  feet  mil 
the  left  end  of  the  bridge,  projecting  about  6  inches  above  the  surface  of  the  ground, ■ 
marked  "  U.  S.  G.  S.  B.  M. ; "  elevation,  13.12  feet  above  the  zero  of  the  gage.    (2)  Ac 
cut  on  the  top  of  the  foundation  stone  at  the  southeast  corner  of  the  residence  of  theo 
The  stone  is  marked  "U.  S.  B.  M."  on  the  east  face;  elevation,  1&09  feet  above  thti 
the  gage. 

Discharge  measurements  ofFraser  River  near  Granby,  Colo.,  in  1905. 


Date. 


Hydrographer. 


May  3 

May  30.... 

June  11 | do 

June  30 ' do 

July  8 ' do 

July  26 ' do 

August  2 , do 

August  16 1 do 

September  9  « do 

October  2  a do 


W.  A.  Lamb. 
....do 


Width. 


Area  of 
section. 


Mean     1 
velocity.  . 


Gage 
height 


Feet. 
53 


Sq.ft. 
122 
1G8 
192 
145 
149 
118 
118 
94 
61 
60 


Ft.  per  mc.| 
2.16 
4.03  I 
5.70  | 
3.41 
2.03 
1.40 
1.38 
1.06 
1.26 
1.17 


Feet.  I 
5. 10  I 
5.70 
6.30 
5.50 
5.50 
5.01 
5.05 
4.75 
4.60 
4.60 


**4\ 

n 
a 

i 
i 
u 
u 

M 


a  Made  by  wading  above  bridge. 
Daily  gage  height,  in  feet,  ofFraser  River  at  Granby,  Colo.,  for  1905. 


1. 

Day. 

1 
iMay. 

_  1 

i 

2                     1 

3 1 

4 

5 

6 

..'  4.88 

H 

..'  5.08 

9 

..'  5.15 

10 

..'  4.98 

11 

..    4.92 

1? 

..    4.9 

13 

..    5.02 

14 

..    4.92 

15 

..    4.9 

1(1. 

- 

..'  5.05 

Station  rating  table  for  Fraser  River  at  Granby,  Colo.,  from  January  1  to  July  S,  19(6. 


Gage 
height. 

Fret. 
4.90 
5.00 
5. 10 
5.20 
5.30 


! 
Discharge. 

height. 
Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

180 

5.40 

431 

5.90 

819    | 

6.40 

1,313 

218 

5.50 

499 

6.00 

910    ' 

6.50 

1,422 

|             262 

5.60 

572 

6.10 

1,005    1 

6.60 

1,533 

,             313 

5.70 

649 

6.20 

1,104 

369 

5.80 

1             732 

6.30 

1,207 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  \ 
measurements  made  during  1904-5  and  is  well  denned. 
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tn  rating  table  for  Fraaer  River  at  Qranby,  Colo.,  from  July  i)  to  December  31 ,  1905. 


Gag© 
leigbt. 

1                      1 
Discharge.  | 

'! 

•Second-feet.  1 

Gage 
height. 

Feet. 

Discharge. 
.Second-feet. 

Gage 
height. 



Feet. 

Discharge. 

Gage 
height. 

Fret. 

! 
Discharge. 

Feet. 

Second-feet. 

Second-feet. 

4.30 

1              26    |j 

4.60 

74 

5.00 

15-1 

5.40 

1             267 

4.30 

35 

4.70 

91     ' 

5.10 

179 

5.50 

302 

4.40 

1              *\ 

4.80 

110    ' 

5.30 

208 

I 

4.50 

4.90 

!   »■ 

5.30 

235    i 

1                       1 

-The  above  table  is  applicable  only,  for  open-channel  conditions.  It  is  based  on  discharge 
nents  made  during  1905.  It  is  well  defined  between  gage  heights  4.6  feet  and  5.5  feet.  This  scc- 
5  is  necessary  on  account  of  a  dam  which  was  put  in  a  short  distance  below  the  gage. 

Estimated  monthly  discharge  ofFraser  Riwr  at  Granby,  Colo.,  for  1905. 


Month. 


e  period. 


1        Discharge  in 

secont 
mum. 

l-feet. 

Total  in 

j  Maximum.1  Mini 

Mean. 

acre-feet. 

'               819  j 

172 

451 

22,360 

1,590  | 

499 

1,030 

61,290 

465  i 

149 

250 

15,370 

179  | 

74 

110 

6,764 

05  | 

46 

70.1 

4,171 

74  1 

1 

30 

47 

2,890 

1                                 .     . 

112,800 

I 

WILLIAMS  FORK  DRAINAGE  BASIN. 

WIIXIAMS  FORK  NEAR  HOT  SULPHUR  SPRINGS,  COLO. 

ams  Fork  rises  in  the  Williams  River  Mountains  in  southeastern  Grand  County, 
i  a  general  northwesterly  direction,  and  unites  with  Grand  River  in  the  central  part 
Ue  Park,  Colorado. 

paging  station  was  established  July  25,  1004.  It  is  located  at  the  wagon  bridge  on 
ch  of  F.  A.  Field,  in  T.  1  N.,  R.  79  W.,  about  9  miles  west  of  Hot  Sulphur  Springs,  4 
bove  the  mouth  of  the  stream,  and  lielow  all  the  tributaries. 

channel  is  straight  for  about  100  feet  above  and  Ix'low  the  station.  The  right  bank 
r  gravel  bar,  lined  with  willows,  and  at  extreme  high  stages  is  overflowed  for  a  dis- 
»f  75  feet  from  the  second  channel.  The  left  bank  is  a  level  pasture  land,  about  4 
;h,  and  is  not  liable  to  overflow.  The  l>ed  of  the  stream  is  composed  of  small  and 
a-sized  bowlders  and  is  permanent.  At  low  water  there  is  but  one  channel;  at  high 
i  second  channel  begins  about  300  feet  above  the  bridge,  on  (he  right  side  of  the 
,  passes  about  100  feet  from  the  right  end  of  the  bridge,  anil  enters  the  main  stream 
t  below.  This  channel  is  very  rough  and  irregular  and  is  almost  entirely  covered 
ass  and  shrubbery.  The  current  is  swift  at  high  and  medium  at  low  stages.  Gage 
have  a  range  of  about  1.8  feet  in  an  ordinary  season.  During  the  winter  months 
,ructs  the  channel  to  such  an  extent  as  to  make  gage  readings  impracticable.  High- 
neasurements  are  affected  by  the  back  water  and  boiling  caused  by  the  middle  pier 
>ridge  and  by  the  roughness  of  bed  of  the  second  channel. 

large  measurements  are  made  from  the  downstream  side  of  the  2-span  wooden 
to  which  the  gage  is  attached.  The  initial  jxiint  for  soundings  is  a  (K)-penny  nail 
into  the  top  of  the  left  end  of  the  downstream  guard  rail  of  the  bridge,  immediately 
e  inside  face  of  the  abutment.  The  second  channel  formed  at  high  water  is  meas- 
r  wading  at  convenient  points. 

^age,  which  was  read  twice  each  day  during  1905  by  F.  A.  Field,  is  a  staff,  graduated 
to  8  feet,  fastened  vertically  to  the  downstream  end  of  the  middle  crib  pier,  the  2-foot 
isting  on  the  bed  of  the  stream.     The  bench  mark  is  a  ti0-\^i\u^  \w\\\  &V\\^w  y\\\»  \\\r. 
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south  face  of  a  white-pine  tree  standing  on  the  left  bank  of  the  river  90  feet  north  o!  I 
west  end  of  the  bridge;  elevation,  6.03  feet  above  the  zero  of  the  gage.  Elevation abti 
sea  level  is  about  7,600  feet. 

A  description  of  this  station,  with  gago-height  and  discharge  data,  is  contained  in  W* 
Supply  Taper  No.  133,  United  States  Geological  Survey,  pages  146-148. 

Discharge  measurements  of  Williams  Fork  near  Hot  Sulphur  Springs,  Colo.,  ta  1W5. 


Date. 


Hydrograpber. 


May  2 W.A.Lamb. 

May8 do 

May  29 ' do 

June  5 do 

June8 do 

June  29 do 

July  12 do 

July  24 j do 

August  29 t do 

September  8...' do 

September  29..' do 


Width.' 

Feet.  I 
50  I 

«l 

M| 

66 

64 

47 

48 

43 

33 

33 

25 


Area  of  '     Mean 
section,     velocity. 


3q.fl.     Ft. 

85  , 

per  see. 
2.73 

74  ' 

2.26 

103  l 

3.65 

157  1 

5.39 

147  | 

5.60 

99  | 

3.90 

2.36 
1.89 
1.13 
1.19 
1.11 


Cage 
height. 

Feet. 
3.» 
170 
4.15 
4.85 
4.80 
4.20 
3.85 
3.61 
3.31 
3.30 
3.23 


etaq 


Daily  gage  height,  in  feet,  of  Williams  Fork  near  Hot  Sulphur  Springs,  Colo.,  for  19A 

June.  |  July.  ■   Aug.   '  Sept     ( 


Day. 


4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
II. 
15. 
16. 


Apr.    '   May. 

I 

"I 


is. 

19. 
20. 
21. 
22. 
23. 
24. 
25. 
20. 
27. 
28. 
29. 
30. 
31. 


3.19 
3.14 
3.12 
3.13 
3.18  | 
3.20  I 

3.24  ! 

3.25  I 
3.32  ' 
3.36 
3.34 
3.36  ! 
3.40  i 
3.34 
3.28  ' 
3.30 
3.30  j 
3.38  I 

3.38  I 
3.32  ■ 

3.39  I 
3.39 

3.42  ; 

3.42  i 
3.45  I 
3.56  | 
3.62 
3.66  | 
3.78 


3.84 

3.88 

3.80 

3.70 

3.62 

3.57 

3.63 

3.71 

3.74 

3.65 

3.62 

3.60 

3.71 

3.63 

3.60 

3.69 

3.84 

3.92 

3.98 

4.05  j 

4.05  I 

4.15  | 

4.22  I 

4.22  ' 

4.18  j 

4.18  , 

4.25  I 

4.24  ! 

4.12  j 

4. 18  j 

4.31 


4.39  j 

4.48  | 

4.55  , 

4. 72' | 

4.82  ! 

4.72  ' 

4.82  | 

4.78 

4.89  ! 

4.80 

4.68 

4.68 

4  71  | 

4.68  , 

4.70 

4.68 

4.65 

4.55 

4.52 

4.45 

4.46 

4.42 

4.40 

4.43 

4.34 

4.36 

4.28 

4.25 

4.21 

4.17 


?n  I 


I 


4.09 
4.02 
3.98  t 
3.94  , 
3.90  > 
3.90 
3.89  , 
3.84  ' 
3.84  j 
3.82  i 

3.80 ; 

3.81  j 

3.80 

3.76 

3.71  I 

3.70  ! 

3.76  I 

3.76  | 

3.72 

3.71 

3.64 

3.62 

3.61 

3.61 

3.62 

3.60 

3.58 

3.58 

3.58 


3.58  j 
3.52 
3.51 
3.52  ; 
3.50 

3.51  j 
3.50 
3.50  j 
3.48  : 
3.49 
3.50 

3.52  ; 
3.50 
3.48 
3.46  , 
3.40 
3.40  ! 
3.38 
3.39 

3.35  I 
3.34 

3.36  I 
3.38 
3.36 
3.31 
3.30 
3.28 
3.28 
3. 


3.33 

3.29 

3.3. 

3.3) 

3.31 

3.34 

3.34 

3.X 

3.29 

3.28 

3.28 

3.26 

3.26 

3.25 

3.22 

3.21 

3.26 

129 

3.36 

130 

3.30 , 

3.28  j 

3.28' 

3.24  i 

3.24  I 

3.36  ; 

3.26  | 
3.2 
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rating  table  for  Williams  Fork  near  Hot  Sulphur  Springs,  Colo.,  from  January  1  to 
December  81,  1906. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

j     Feet. 

Feet. 

Second-feet. 

3.10 

25 

3.00 

130 

!       4.10 

335 

4.60 

650 

3.20 

40 

3.70 

160 

!        4.20 

390 

4.70 

730 

3.30 

60 

3.80 

200 

4.30 

450 

4.80 

810 

3.40 

80 

3.90 

240 

4.40 

510 

4.90 

900 

3.50 

105 

4.00 

285 

4.50 

580 

Note.—  The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge  meas 
mments  made  during  1904-1905  and  is  well  defined. 

Estimated  monthly  discharge  of  Williams  Fork  near  Hot  Sulphur  Springs,  Colo.,  for  1906. 


Month. 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

192 

28 

456 

122 

891 

374 

379 

125 

125 

56 

76 

42 

64 

25 

Mean. 


Total  in 
acre-feet. 


April 

*»7 

June 

July 

August 

September. 
October... 


74.1 

253 

628 

201 
87.6 
56.5 
46.6 


4,409 
15,560 
37,370 
12,360 
5,386 
3,362 
2,865 


The  period . 


81,310 


TROUBLESOME  RIVER  DRAINAGE  BASIN. 
TROUBLESOME  RIVER  AT  TROUBLESOME,  COLO. 

Troublesome  River  rises  among  the  peaks  of  the  Continental  Divide  in  the  northern  part 
of  Grand  County,  Colo.,  and  flows  southward  to  its  point  of  junction  with  Grand  River  in 
Middle  Park. 

The  gaging  station  was  established  July  22,  1904.  It  is  located  about  100  yards  below 
the  highway  bridge  at  Troublesome,  Colo.,  in  sec.  12,  T.  1  N.,  R.  80  W. 

The  channel  is  straight  for  about  50  feet  above  and  100  feet  below  the  station.  The  right 
bank  is  about  3  feet  high  and  is  lined  with  a  heavy  growth  of  willows;  the  left  bank  is  pre- 
cipitous, is  about  4  feet  high,  and  is  bordered  by  a  level  meadow ;  neither  bank  overflows. 
The  bed  of  the  stream  is  composed  of  small  cobblestones  and  gravel,  and  is  clean,  uniform, 
tnd  permanent.  There  is  but  one  channel,  broken  by  the  piers  of  the  bridge,  which  form 
eddies  and  undercurrents  in  a  portion  of  the  cross  section.  The  current  is  very  swift  at  high 
tod  medium  at  low  stages.  Gage  heights  have  a  range  of  about  2.5  feet  in  an  ordinary 
season.  During  the  winter  months  the  channel  is  so  obstructed  by  ice  as  to  make  gage 
readings  impracticable. 

Discharge  measurements  are  ordinarily  made  by  wading  at  convenient  points  near  the  gage 
rod.  At  extremely  high  stages  they  are  made  from  the  2-span  bridge  about  100  yards 
above  the  gage-rod.  The  initial  point  for  soundings  is  the  west  face  of  the  stake  driven  into 
the  top  of  the  left  bank,  to  which  the  gage  rod  is  fastened. 

The  gage,  which  was  read  twice  each  day  during  1905  by  Mrs.  Eva  M.  Becker,  is  an  inclined 
*toff,  graduated  from  0.8  foot  to  5.8  feet,  securely  fastened  to  stakes  driven  into  the  left 
bank  and  bed  of  the  stream.  One  vertical  foot  equals  1.525  feet  on  the  slope.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  A  10-penny  nail  driven  into  the  top  of  the  stake  on 
the  left  bank  to  which  the  gage  is  fastened;  elevation,  5.83  feet  above  the  zero  of  the  gage. 
WR175-W 7 
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(2)  The  center  of  a  black  cross  painted  on  the  bottom  log  near  the  southeast  corner  of  Ifa. 
E.  M  Becker's  house,  marked  "U.  S.+B.  M.;"  elevation,  16.08  feet  above  the  leroof  the 

gage- 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pp.  148-150. 

Discharge  measurements  of  Troublesome  River  at  Troublesome,  Colo.,  in  1905. 


Date. 


Hydrographer. 


i  Width. 


Area  of  '     Mean 
j  section,  j  velocity. 


Gage 
height. 


Dis- 
ehirgp. 


April  29 W.  A.  Lamb. 

May8 : do 

May  28 do 

June  5 do 


June  8 

June  29 

July  11 

July  24 

August  13. . 
August  27 . . 

September  7 . . .' do 

September  29 . .  | do 


Feet.  ' 

30  ! 

31  \ 
42  ; 

40 

26  ' 

16 

18 

23 

22 

24 

23 


Sq.ft. 
30 
45 
95 
108 
93 
36 
9.3 
19 
25 
23 
25 
23 


Ft .  per  sec. 
2.28 
2.71 
4.73 
5.32  ' 
5.14  , 
1.64 
0.86 
0.58 
0.88 
0.83 
0.92 
0.87 


Feet. 
2.57 
2.72 
3.40 
3.70 
3.35 
1.75 
1.12 
1.18 
1.38 
1.34 
1.40 
1.35 


Sx.-fL 

9 

IS 

4* 

55 

€1 

91 

S 

11 

22 

If 
23 
30 


Note.— Measurements  made  at  different  sections. 


Daily  gage  height,  in  feet,  of  Troublesome  River  at  Troublesome,  Colo.,  for  1005. 


Day. 


I    Apr.    ■   May.      June,  j  July. 


2.0 
2.0 
1.95 


Aug. 


5 

1.95 

6 

2.1 

2. 1 

8 

2. 1 

9 

2. 1 

10 

11 

2.15 

12 

O  J 

13       

2.1 

14 

2. 1 

15 

2. 05 

1ft 

2. 1 

2. 1 

18 

2. 1 

19 

2.15 

20 

2. 15 

21 

2.1 

22 

2.15 

23 

'   2. 2 

24 

o  o 

25 

2. 3 

20 

2. 25 

27 

2. 3 

28 2.42 

29 

2.5 

30 

2.5S 

31 

2.95 

2.82 

2.7 

2.0 

2.52 

2.5 

2.55  i 

2.82 

2.75 

2.72 

2.6 

2. 62 

2.0 

2.02 

2.8 

3.15 

3.28 

3. 52 


3.35 
3.25  ■ 
3.2    i 
3.08 


3.3 

3.4 

3.45 

3.75 

3.7 

3.18 

3.32 

3.28 

3.22 

3.12 

2.88 

2.75 

2.78 

2.75 

2.58 

2.55 

2. 42 

2.32 

2. 25 

2. 22 

2.15 

2. 18 

2.08 

1.98 

1.95  I 

1.9 

1.8 

1.72  , 

1.7 

1.68 


1.6 

1.65 

1.68 

1.6 

1.52 

1.42 

1.3 

1.18 

1.15 

1.12 

1.1 

1.08 

1.05 

1.02 

1.08 

1.05 

1.05 

0.95 

1.0 

1.15 

1.32 

1.25 

1.2 

1.28 

1.3 

1.42 

1.4 

1.35 

1.4 

1.4 

1.42 


1.48 

1.38 

1.35 

1.35 

1.3 

1.35 

1.3 

1.3 

1.3 

1.3 

1.32 

1.38 

1.38 

1.35 

1.35 

1.35 

1.32 

1.32 

1.3 

1.3 

1.32 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 


Sept.       Oct. 


1.35 

1.3 

1.3 

1.3 

1.35 

1.38 

1.4 

1.38 

1.35 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 

1.29 

1.28 

1.3 

1.33 

1.35 

1.35 

1.35 

1.32 

1.3 

1.3 

1.35 

1.35 

1.35 

1.35 

1.3 


1.32 
1.3 
1.3 
1.3 
1.25 
1.22 
1.2 
1.2 
1.2 
1.28 
1.25 
1.38 
1.4 
1.4 
1.4 
1.42 
1.45 
1.42 
1.S 
1.35 
1.3 
1.35 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.42 
1.48 


MUDDY   RIVEB   DRAINAGE    BA8IN. 


93 


%  rating  table  for  Troublesome  River  at  Troublesome,  Colo.,  from  January  1  to  May  19, 

1906. 


Gage, 
height. 

i  Discharge. 

r 

1     Gage 

1  height. 

Feet. 
2.40 

Discharge. 

Second-feet. 
63 

Gage 
height. 

Discharge. 

Second-feet. 
167 

Gaxe 
height. 

Discharge. 

Feet. 
1.90 

Second-feet* 
14 

Feet. 
2.90 

Feet. 
3.40 

Second-feet. 
322 

2.00 

i               21 

2.50 

78 

3.00 

196 

3.50 

357 

2.10 

29 

1       2.60 

96 

3.10 

226 

3.60 

392 

2.20 

39 

2.70 

117    , 

3.20 

257 

2.30 

SO 

2.80 

141    I 

3.30 

289 

s.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
■omenta  made  during  1904-1905.    It  is  well  defined  between  gage  heights  1.9  feet  and  2.7  feet. 

i  rating  table  for  Troublesome  River  at  Troublesome,  Colo.,  from  May  20  to  December 

31,  1905. 


Gage 
height. 

Discharge.  'I 

Gage 
height. 

Feet. 
1.80 

Discharge. 

Second-feet. 
68 

Gage 
height. 

Discharge. 

Gage 
height 

Feet. 
3.40 

Discharge. 

Feet. 
1.00 

Second-feet.  ( 

•  5  ii 

Feet. 
2.60 

Second-feet) 
229    1 

Second-feet. 
475 

1.10 

7 

1.90 

w    . 

2.70 

255 

3.50 

510 

1.20 

10    « 

2.00 

102 

2.80 

282 

3.60 

546 

1.30 

15  ll 

2.10 

121    ! 

2.90 

311 

3.70 

584 

1.40 

22 

2.20 

141 

3.00 

342     : 

3.80 

623 

1.50 

31  I; 

2.30 

162    | 

3.10 

374 

1.60 

42    l| 

2.40 

183 

3.20 

407 

1.70 

54 

2.50 

205 

3.30 

441    i 

E.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  10  discharge 
reorients  made  during  1905.  It  is  well  defined  between  gage  heights  1.1  feet  and  1.8  feet,  and  is 
iccurate  to  gage  height  3.8  feet. 

Estimated  monthly  discharge  of  Troublesome  River  at  Troublesome,  Colo.,  for  1905. 

Discharge  in  second-feet. 


Month. 


Maximum.  Minimum.  ;    Mean. 


Total  in 
acre-feet. 


3  days. 


ft...... 

nber. 
er 


458 
004 
52 
29 
22 
39 


14      I 
78      I 
52 
4.5  1 
15 
14 
10 


I 


35.1  I 

192 

259      ! 
17. 5  j 
18.0 
17.3 
19.1  I 


2,089 
8,759 
15, 410 
1,076 
1,107 
1,029 
1,174 


The  period.... | | i !       30,640 

i  i  ,  I 


MUDDY   RIVER    DRAINAGE   BASIN. 

MUDDY   RIVER  AT  KREMMLING,  COLO. 

iddy  River  rises  among  the  high  peaks  in  the  northwestern  part  of  Grand  County, 
.,  and  flows  southeastward  to  the  point  where  it  unites  with  Grand  River. 
16  g&ging  station  was  established  July  24,  1904.     It  is  located  at  the  highway  bridge 
it  one-eighth  mile  northwest  of  Kremmling,  in  sec.  7,  T.  1  N.,  R.  80  W.,  about  2  miles 
*e  the  mouth  of  the  river.    The  station  is  below  all  tributaries  ol  tavgottansa. 
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The  channel  is  curved  for  about  100  feet  above  and  straight  for  50  feet  below  the  stati 
The  right  bank  is  about  8  feet  high  above  and  10  feet  high  below  the  station,  and  »  d 
and  almost  perpendicular.  The  left  bank  below  the  bridge  is  10  feet  high,  slopes  at  in  « 
of  about  45  degrees,  and  is  lined  with  willows;  above  the  bridge  it  is  irregular  and  tbm 
feet  high.  The  stream  at  this  point  does  not  overflow  except  at  extremely  high  stages, 
then  only  for  a  short  distance  back  from  the  left  bank.  The  bed  of  the  stream  is  camp 
of  mud,  with  some  sand  and  a  few  loose  rocks  washed  from  the  riprap  near  the  sooth  t 
ment  of  the  bridge,  and  is  clean  but  shifting.  There  is  but  one  channel  at  all  stages,  bti 
by  the  middle  pier  of  the  bridge,  which  is  irregularly  shaped  and  causes  back  water 
undercurrents  in  a  portion  of  the  cross  section,  affecting  the  discharge  measuremea 
high  stages.  The  current  is  medium  at  high  and  very  sluggish  at  low  water.  The  shi 
of  the  bed  makes  it  very  difficult  to  obtain  a  good  rating  curve.  Gage  heights  have  a  r 
of  about  6  feet  during  an  ordinary  season.  In  the  winter  months  ice  obstructs  the  chi 
to  such  an  extent  that  gage  readings  are  impracticable. 

At  high-water  stages  discharge  measurements  are  made  from  the  downstream  side  o 
two-span  highway  bridge  to  which  the  gage  is  attached.  The  initial  point  for  soon 
is  a  10-penny  nail  driven  into  the  downstream  hand  rail  over  the  north  face  of  the  left  i 
ment.  The  hand  rail  is  marked  from  0  to  58  feet  with  nails  driven  at  2-foot  intervals 
ordinary  and  low-water  stages  measurements  are  made  by  wading  at  convenient  p 
below  the  station. 

The  gage,  which  was  read  twice  each  day  during  1005  by  C.  S.  McGee,  is  a  staff  atti 
vertically  to  the  lower  left  corner  of  the  middle  pier  of  the  bridge.  The  gage  reads  fi 
to  14  feet,  the  2-foot  mark  resting  on  the  bed  of  the  stream.  The  gage  is  referred  to  I 
marks  as  follows:  (1)  A  60-penny  spike  driven  horizontally  into  the  west  face  of  th 
end  of  the  downstream  bridge  stringer  over  the  left  abutment;  elevation,  13.65  feet  i 
the  zero  of  the  gage.  (2)  A  30-penny  nail  driven  horizontally  in  the  stringer  at  the 
end  of  the  north  abutment  of  the  bridge;  elevation,  13.95  feet  above  the  zero  of  the 

A  description  of  this  station  with  gage  height  and  discharge  data  is  contained  in  TV 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pp.  150-151. 


Discharge  measurements  of  Muddy  River  at  Kremmling,  Colo.,  in  1905. 


Date. 


Hydrographer. 


April  28 Wm.  A.  Lamb. 

May8 do 

May  27 do 

June  7 do 

June  15 | do 

June  26 ' do 

July  11 | do 

July24 i do 

August  12 ' do 

August  25 ' do 

September 7. ..; do 

September  29    i do 


I 


Width. 

Area  of 
section. 

Mean 
velocity. 

height,     ch 

Feet. 
42 

Sq.ft. 

Ft.  per  tec 
1.75 

Feet.       Si 
6.32 

41 

140 

1.81 

6.90 

49 

338 

1.98 

9.95 

48 

354 

1.90 

10.10 

49 

264 

1.32 

8.38 

52 

66 

1.18 

6.35 

14 

11 

1.45 

4.61 

11 

6.6 

.95 

4.30 

12 

7.0 

1.44 

4.45 

9 

4.0 

.72 

4.10 

10 

5.2 

1.21 

4.25 

10 

5.6 

1.02 

4.25 

Note.— Measurements  made  at  different  sections. 
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Daily  gage  height,  in  feet,  of  Muddy  River  at  Kremmling,  Colo.,  for  1906. 


Day 


Apr. 


7.35 

7.3 

6.82 

6.68 

6.35 

6.38 

6.3 

6.35 

6.25 

6.1 

5.9 

5.6 

5.25 

5.1 

5.0 

5.15 

5.18 

. 

5.2 

5.25 



5.05 

5.02 

4.95 

5.1 

5.25 

5.18 

5.3 

5.38 

5.9 

6.25 

6.48 

, 

May.      June.      July. 


6.9 
7.32 
7.5 
7.2 
7.05 
6.4 
6.45 
6.65 
7.3 
7.35 
6.9 
6.6 
6.7 
6.75 
6.65 
7.0 
8.1 
8.3 
9.15 
9.6 
9.5 
9.75 
10.1 
10.65 
9.85 
9.45 
9.35 
9.45 
8.9 
8.55 
8.6 


8.9 
9.35 
9.5 
10.15 
10.0 
9.45 
9.55 
9.55 
10.1 
10.15 
9.45 
8.9 
8.65 
8.75 
8.4 
8.15 
7.95 
7.45 
7.3 
7.05 
6.9 
6.75 
6.65 
6.5 
6.35 
6.25 
6.1 
6.05 
5.95 
5.7 


I 


5.55 
5.15 
5.15 
5.1 
5.0 
5.0 
4.7 
4.6 
4.6 
4.5 
4.5 
4.5 
4.5 
.4.4 
4.3 
4.4 
4.4 
4.4 
4.35 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.85 
4.7 
4.7 


Aug.    :   Sept. 


4.7 

4.6 

4.6 

4.6 

4.6 

4.5 

4.5 

4.5 

4.5 

4.5 

4.55 

4.3 

4.25 

4.3 

4.3 

4.3 

4.2 

4.2 

4.2 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 


4.1 

4.0 

4.05 

4.1 

4.1 

4.2 

4.2 

4.2 

4.2 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

3.7 

3.7 

4.0 

4.0 

4.0 

4.2 

4.3 


Oct. 


4.4 
4.4 

4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.#3 
4.3 
4.4 
4.4 
4.4 
4.4 
4.4 
4.-4 
4.4 
4.5 
4.5 
4.5 
4.5 
4.4 
4.4 


n  rating  table  for  Muddy  River  at  Kremmling,  Colo.,  from  July  25,  190£,  to  June  4, 1905. 


Gage 
height. 

Discharge. 

Second-feet. 
5 

Gage 
height. 

Fret. 
5.50 

Discharge. 

|  height. 

Discharge. 

Gage 
height. 

Feet. 
7.90 

Discharge. 

Feet. 
4.20 

Second-feet. 
85 

;     Fret. 
i        6.70 

Second-feet. 
223 

Second-feet. 
380 

4.30 

8 

5.60 

95 

6.80 

236 

8.00 

394 

4.40 

11 

5.70 

105 

6.90 

249 

8.20 

422 

4.50 

15 

5.80 

116 

7.00 

262 

8.40 

450 

4.60 

19 

5.90 

127 

7.10 

275 

8.60 

478 

4.70 

24 

6.00 

138 

7.20 

288 

8.80 

506 

4.80 

29 

6.10 

150 

7.30 

301 

9.00 

534 

4.90 

35 

6.20 

162  ; 

7.40 

314     , 

9.20 

562 

5.00 

42 

6.30 

174     J 

7.50 

327 

9.40 

590 

5.10 

50 

6.40 

186     j 

7.60 

340     ! 

9.60 

618 

5.20 

58 

6.50 

108 

7.70 

353 

9.80 

646 

5.30 

67 

6.60 

210    i 

7.80 

366 

10.00 

674 

5.40 

76 

i 

1 

8.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
rements  made  during  1904-5  and  is  well  defined.  Above  gage  height  10  feet  the  rating  curve  U  a 
it,  the  difference  being  15  per  tenth. 
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Station  rating  table  for  Muddy  River  at  Kremmling,  Colo.,  from  June  6  to  December  SI,  2908 


Gage 
height. 

Discharge. 

i 

Oage 
height. 

Discharge. 

height. 

Discharge. 

Oage 
j  height. 

Dischaip. 

Feet. 
4.00 

Second-feet. 

2  : 

Feet. 
5.20 

i 

Second-feet. 

31    ! 

Feet. 
6.40 

Second-feet.: 
90    . 

1     Feet. 
8.20 

Senmd-jtet 

4.10 

3    i 

5.30 

34    | 

6.50 

98 

8.40 

Ml 

4.20 

5 

5.40 

38    | 

6.60 

106 

8.60 

274 

4.30 

7 

5.50 

42    \ 

6.70 

115 

8.80 

4» 

4.40 

9    . 

5.60 

46    1 

6.80 

125 

j        9.00 

445 

4.50 

11 

5.70 

50 

6.90 

136 

'        9.20 

483 

4.60 

13    ' 

5.80 

54 

7.00 

147    j 

I        9.40 

sa 

4.70 

16    > 

5.90 

59 

7.20 

171 

|        9.60 

K4 

4.80 

19    . 

6.00 

64    J 

7.40 

195 

9.80 

106 

4.00 

22    l 

6.10 

70    | 

7.60 

221     i 

10.00 

66 

5.00 

25    i 

6.20 

76    | 

7.80 

249 

10.15 

«B 

5.10 

28    | 

• 

6.30 

83    | 

i 

8.00 

278 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  disctai 
measurements  made  during  1905  and  it  is  not  well  defined. 

Estimated  monthly  discharge  of  Muddy  River  at  Kremmling,  Colo.,  for  190+. 


Tob 


July  25-31.. 

August 

September. 
October 


Estimated  monthly  discharge  of  Muddy  River  at  Kremmling,  Colo.,  for  lifOo. 


Month. 


Discharge  in  second-feet. 
Maximum.  Minimum.      Mean. 


April. 
May.. 


June 

July 

August 

September. 
Octol>er 


308 

772 

696 

44 

16 

7 

11 


Tot 


38 
186 

50 
7 
3 


121 

408 

337 
14 
7.1 
2.7 
8.7 


The  |>eriod. 


I 


BLUR  RIVKR  DRAINAGE  BASIN. 
BLUE  KIVKK   NEAR   KREMMLING,   COLO. 

Blue  River  rises  among  the  peaks  of  the  Continental  Divide  in  the  extreme  southe 
part  of  Summit  County,  Colo.,  and  flows  in  a  general  northwesterly  direction  until  i 
Grand  River  above  the  point  where  the  latter  stream  enters  Gore  Canyon. 

The  gaging  station  was  established  July  21,  1901.     It  is  located  at  th 
bridge  on  the  road  between  Kremmling  and  Dillon,  Colo.,  17  miles  from  J 
miles  from  the  latter,  in  T.  2  S.,  R.  80  \\\,  and  is  below  all  tribut** 
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channel  is  straight  for  about  400  feet  above  and  200  feet  below  the  station.  The 
arc  lined  with  willows  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  very 
but  is  clean  and  stable.  There  is  but  one  channel  at  all  stages,  broken  by  the  center 
the  bridge.  Several  large  bowlders  in  the  channel  near  the  gaging  section  cause  a 
ind  boiling  motion  of  the  water  at  high  stages  and  eddies  and  dead  water  during 
iges.  Gage  heights  have  a  range  in  an  ordinary  season  of  about  2.5  feet.  During 
nter  months  ice  forms  in  the  channel  to  such  an  extent  as  to  make  gage  readings 
•ticable. 

harge  measurements  are  made  from  the  downstream  side  of  the  two-span  iron  bridge 
ch  the  gage  is  attached.  The  initial  point  for  soundings  is  a  4-penny  nail  driven 
ie  downstream  guard  rail  at  the  left  end  of  the  bridge  immediately  over  the  east  face 
left  abutment.    It  is  marked  zero. 

gage  at  this  station  is  read  once  each  day  by  Mrs.  Dolly  Heatherly,  who  lives  1  mile 
of  the  bridge.  The  original  gage  was  a  staff,  graduated  from  2  to  11  feet,  fastened 
illy  to  the  west  face  of  the  middle  masonry  pier  near  the  downstream  end.  On 
t  26,  1904,  this  gage  was  removed  and  was  replaced  by  a  regulation  chain  gage,  the 
on  of  the  datum  of  the  two  gages  being  the  same.  In  September,  1905,  the  wooden 
as  reset  in  its  original  position  and  datum  and  is  to  be  used  during  season  of  high  water; 
other  times  the  chain  gage  is  to  be  used.  The  gage  is  referred  to  bench  marks  as 
»:  (1)  A  cross  cut  in  the  top  of  the  second  step  from  the  top  of  the  downstream  wing 
left  abutment,  painted  black,  and  marked  "U.  S.+B.  M.";  elevation,  9.04  feet  above 
ro  of  the  gage.  (2)  A  60-penny  spike  driven  vertically  into  the  west  end  of  the 
to  which  the  pulley  of  the  gage  is  fastened;  elevation,  11.69  feet  above  the  zero  of 

de- 
scription of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
i  Paper  No.  133,  United  States  Geological  Survey,  pages  151-153. 


Discharge  measurements  of  Blue  River  near  Kremmling,  Colo.,  in  1906. 
Hydrographer. 


'a 

6.... 
13... 

28... 

j 

W 

1 

1 

A.  Lamb 

.do 

.do 

.do 

.do 

.do 

• 

1? 

.do 

?fi 

.do 

bor 

.do 

ber 

.do 

ber 

.do 

I 
Width.l 


Area  of 


Mean 


Feet 
108 
131 
147 
166 
151 
139 
125 
118 
115 
110 
90 


section,     velocity,     heigl 


Sq.ft. 
151 
210 
371 
541 
382 
236 
212 
182 
182 
151 
125 


Ft.  per  sec, 
2.29 
2.80 
5.01 
6.06 
4.53 
2.97 
2.70 
2.30 
2.43 
1.88 
1.69 


Gage 

ieight. 


Feet. 
2.50 
2.90 
3.50 
4.60 
3.45 
3.12 
2.82 
2.58 
2.59 
2.45 
2.30 


Dis- 
charge. 


Sec.  ft. 

346 

589 

1,860 

3,276 

1,732 

702 

572 

420 

422 

284 

211 


I 


a  Channel  partly  filled  with  ice  along  sides  and  piers. 
Daily  gage  height,  in  feet,  of  Blue  River  near  Kremmling,  Colo.,  for  19()5. 


Day. 


Apr. 


lay. 

June. 

July. 
3.4 

Aug. 
2.85 

Sept.   1 
2.7    | 

Oct. 
2.2 

Nov.    ! 

Dec. 

2.9 

3.95 

2.15 

2.2 

3.0 

4.0 

3.4 

2.8 

2.5 

2.3 

2.15 

2.0 

2. 9 

4.1 

3.4 

2.75 

2.45 

2.3 

2.2 

2.1 

2.95 

4.2 

3.2 

2.7 

2.5    ' 

2.25 

2.3 

2.0 

2. 8 

4.3 

3.1 

2.7 

2.5 

2.2 

2.25 

1.7 

2.G 

4.0 

3.1 

2.7 

2.5 

2.25 

.      2.25 

1.7 
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Daily  gage  height,  infett,  of  Blue  River  near  Kremmling,  Colo. ,  for  1905 — Continued. 


Day. 


7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
'  29. 
30. 
31. 


Apr. 

2.2 

2.2 

2.25 

2.3 

2.3 

2.3 

2.3 

2.35 

2.2 

2.3 

2.3 

2.35 

2.5 

2.4 

2.35 

2.4 

2.35 

2.4 

2.4 

2.4 

2.5 

2.6    i 

2.65  ! 

2.8    ! 


May. 


June. 


2.65 

2.8 

2.9 

3.0 

2.8 

2.75 

2.95  I 

2.8  J 
2.7  | 
2.7     I 

2.9  I 
3.05  ! 
3.6 
3.65 
3.65 
3.55 
3.75 
3.65 
3.6 
3.5 
3.6 
3.55 
3.6 
3.65 
3.7 


4.1 

4.15 

4.45 

4.0 

4.0 

3.95 

4.05 

3.95 

4.0 

3.95 

4.0 

3.75 

3.65 

3.65 

3.55 

3.5 

3.7 

3.75 

3.55 

3.65 

3.55 

3.55 

3.45 

3.4 


July. 


3.0 

3.0 

3.0 

2.9 

2.9 

2.9 

2.9 

2.8 

2.95 

2.9 

2.9 

2.8 

2.85 

2.8 

2.8 

2.85 

2.8 

2.8 

2.85 

2.9 

2.85 

2.8 

2.8 

2.8 

2.8 


Aug. 


I 


2.7 

2.7 

2.0 

2.6 

2.6 

2.6 

2.7 

2.6 

2.6 

2.6 

2.5 

2.5 

2.45 

2.45 

2.45 

2.4 

2.4 

2.4 

2.45 

2.5 

2.45 

2.45 

2.5 

2.5 

2.65 


Sept.       Oct 


2.5 

2.5 

2.45 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.25 

2.2 

2.25 

2.3 

2.3 

2.3 

2.3 

2.3 

2.25 

2.3 

2.3 

2.3 

2.25 

2.2 

2.2 


2.25 

2.25 

2.2 

2.2 

2.15 

2.1 

2.2 

2.2 

2.2 

2.2 

2.25 

2.25 

2.2 

2.2 

2.3 

2.25 

2.25 

2.25 

2.25 

2.3 

2.3 

2.3 

2.25 

2.2 

2.2 


Not.  I  Dee. 


2.25  | 

2.2    I 

2.15 

2.1 

2.2 

2.2 

2.2' 

2.2 

2.2  j 
2.15 
2.1    j 
2.15' 

2.1  ! 
2.15  I 

2.3  t 

2.2  I 
2.1    I 
2.1    j 
2.2 
2.1    j 
2.2 
2.15 
2.0 
2.0 


i 


EAGLE   RIVER   DRAINAGE   BASIN. 
EAGLE  UIVKR   NEAR  EAGLE,   COLO. 

Eagle  River,  an  important  headwater  tributary  of  Grand  River,  rises  among  the  high 
peaks  of  the  Continental  Divide,  in  Eagle  County,  Colo.,  immediately  opposite  the  head- 
waters of  Arkansas  River,  flows  a  little  north  of  west  for  about  20  miles,  and  then  in  a 
general  westerly  direction  to  its  junction  with  the  Grand.  It  is  a  very  rapid  stream  through- 
out its  entire  course,  flowing  alternately  through  canyons  and  narrow,  terraced  valleys. 

The  drainage  area  is  almost  wholly  in  Eagle  County.  The  upper  third  of  the  basin  is 
entirely  mountainous,  the  general  elevation  at  the  crest  of  the  divide  being  12,000  feet  above 
sea  level,  with  peaks  over  14,000  feet  in  altitude.  In  this  part  of  its  course  the  river  de- 
scends in  fulls  and  cascades,  the  average  slope  above  the  mouth  of  Roche  Moutonnee  Creek 
being  150  feet  per  mile.  The  rocks  are  about  equally  divided  between  metamorphic  gran- 
ites and  sedimentary  formations.  The  forest  cover  is  excellent ,  soil  is  shallow,  and  erosion 
is  small.  The  annual  precipitation,  which  is  mostly  in  the  form  of  snow,  varies  from  20  to 
30  inches.     This  portion  of  the  basin  furnishes  90  per  cent  of  the  discharge  of  the  stream. 

The  lo%ver  two-thirds  of  the  basin  is  also  mountainous  but  is  less  accentuated,  the  eleva- 
tions varying  from  7,000  to  11,000  feet.  The  rocks  arc  largely  sedimentary,  erosion  *s 
greater,  and  the  forest  cover  is  meager.     The  precipitation  is  approximately  20  inches. 

The  principal  tributaries  of  the  Eagle  are  Gore,  Roche  Moutonnee,  Gypsum,  and  Brush 
creeks. 

Below  Wolcott  a  few  small  ditches  div«r  water  for  irrigation  of  the  narrow  first  bend"1 
lands,  and  there  is  enough  irrigation  in  Gypsum  and  Brush  Creek  valleys  to  divert  theentil* 
flow  during  the  latter  part  of  the  season. 
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9  gaging  station  was  established  March  12,  1905.  It  is  located  at  Rule's  private  road 
e,  in  T.  5  S.,  R.  85  W.,  2}  miles  below  Eagle,  Colo.  The  chief  object  of  the  station  is 
Election  of  power  data. 

e  channel  is  straight  for  250  feet  above  and  150  feet  below  the  station.  The  right  bank 
;h,  is  composed  of  bowlders,  cobblestones,  and  gravel,  and  does  not  overflow;  the  left 
,  a  long,  narrow  bottom  bordered  by  abrupt  mesa  bluffs,  overflows  at  high  water  to 
of  bluffs.  Both  banks  are  covered  with  scattered  trees  and  brush.  The  bed  of  the 
m  is  composed  of  cobblestones  and  bowlders  and  is  permanent  but  very  rough.  There 
t  one  channel  at  all  stages.  At  low  water  there  is  an  area  of  dead  water  at  the  left  abut- 
,  due  to  a  depression  in  the  bed  of  the  stream  under  the  bridge,  and  the  current  is  slug- 
at  high  water  this  area  of  dead  water  disappears.  The  center  of  the  current  is  very 
during  high  water.  Above  and  below  the  bridge  the  velocity  is  much  greater  than  at 
ridge.  The  height  of  water  ranges  from  0.8  foot  to  6  feet  on  the  gage.  Ice  forms  over 
bannel  under  the  bridge  during  cold  weather. 

jcharge  measurements  are  made  from  the  downstream  side  of  the  66-foot  single-span 
en  bridge,  which  stands  at  right  angles  to  the  stream  current.  The  initial  point  for 
lings  is  the  face  of  the  left  abutment. 

vertical  staff  gage,  which  was  read  twice  each  day  during  1905  by  Kenneth  Rule,  is 
d  to  the  face  of  the  left  abutment  of  the  bridge.     The  gage  is  graduated  from  zero  to  10 
The  bench  mark  is  a  point  encircled  by  paint  and  marked  <-'B.M."  on  a  large  bowlder 
» right  of  the  bridge;  elevation,  15.72  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  Eagle  River  near  Eagle ,  Colo . ,  in  1905. 


>ate. 


Hydrographer. 


!™.j£~* 


1 18 

R.I.Meeker 

2 

do 

0 

do 

st  15* 

do 

mher25o. 

do 

Feet.   | 

40  j 
50  I 
45  ' 
45 
60 


Sq.ft. 
119 
207 
233 
202 
162 


Mean 
velocity. 

Oage 
height. 

Ft.  per  sec. 

Feet. 

1.57 

0.80 

3.55 

2.20 

3.41 

2.40 

2.01 

1.55 

1.22 

1.00 

Dis- 
charge. 


See.-/*. 
187 
735 
794 
408 
198 


a  Made  from  Eagle  bridge. 


Daily  gage  height,  in  feet,  of  Eagle  River  near  Eagle,  Colo.,  for  1905. 


Day. 


Mar. 


Apr.    I  May.   ■  June.  |  July.       Aug. 


•} 

; 

0.7 

.8     i 

.7 

.65 

.7 

.  7 

.75 

.9 
1.0 
1.15 
1.15 
1.25 
1.2 
1.25 
1.15  ( 
1.2 
1.15 


2.65 
3.0 
2.6 
2.35 
2.25 
2.0, 
2. 05 
2. 25 
2.5 
2.  45 
2.25 
2. 15 
2.4 
2. 25 
2.25  : 
2.5 
2.95  , 


3.25 
3.05 

2.85 
2.65  | 
2.6 
2.6 

2.6     ! 

2.4 

2.4 

2.35 

2.3 

2/25  | 

2.2 

2. 15 

2.05 

2.0 


Sept.   '    Oct.    .   Nov. 


! 


75  j 

7 

65, 

*     I 
55 

.35  \ 


1.15 
1.05 
.95 
1.25 
1.35 
1.35 
1.35 
1.45 
1.4 
1.35 
1.3 
1.35 
1.3 
1.25 
1.2 
1.05 
l.\ 


1.15 

1.15  , 

1.15 

1.05  | 

1.05 

1.05 

1.05  ' 

1.05 

1.0 

1.0 

1.0 

.95 

.95 

.9 

.9 

.95 


1.0 
.95 
.95 
.95 
.9 
.9 
.9 


.9 

.8 
.8 


Dec. 


0.9 

.95 

.9 

.8 

.8 

.8 

.8 

.9 
1.0 
1.2 
1.5 
2.0 
1.8 
2.0 
2.4 
2.4 

1.* 
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Daily  gage  height,  in  feet,  of  Eagle  River  near  Eagle,  Colo.,  for  1905— Continual 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct   i 

Not.    D« 

18 

1.2 

1.4 

1.35 

1.25 

1.3 

1.3 

1.4 

1.4 

1.35 

1.5 

1.75 

2.2 

2.35 



3.25 

3.55 

3.75 

3.85 

4.2 

4.5 

4.5 

4.1 

4.15 

4.25 

4.2 

3.9 

3.9 

4.2 

3.9 

3.85 

3.95 

3.7 

3.8 

3.85 

3.75 

3.8 

3.7 

3.7 

3.45 

3.4 

1.85 

1.85 

1.8 

1.75 

1.7 

1.7 

1.7 

1.7 

1.7 

1.65 

1.75 

1.8 

1.7 

1.7 

1.3 
1.15 
1.15 
1.1 
1.0 
1.0 
.95 
1.0 
1.0 
1.05 
1.05 
1.15 
1.25 
1.3 

1.1 

1.1 

1.0 

1.0 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.15 

1.2 

0.95. 
.9 

.95; 
.95 

.9  i 

.9 
.9 
.9 

•9 
.95 

1.0 

1.0 

-  1.1 
1.1 

a* 

19 

0.8 
.8 
,7 
.75 
.7 

:r 

.7 

.78 

.7 

.65 

.7 

.7 

.9 

20 

.9 

21 

.9 

22 

.9 

23 

.9 

24 

.9 

25 

.9    .... 

26 

1  .9    .... 

27 

.9    .... 

28 

.9    .. 

29 

. 

30 

.•    ... 

31 '..  .. 

GUNNISON  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Gunnison  River  is  formed  in  Gunnison  County,  Colo.,  by  the  union  of  East  and  T 
rivers,  two  streams  that  have  their  origin  among  the  snow-covered  peaks  and  on  the  s 
of  the  Continental  Divide  in  the  northeastern  part  of  the  county  and  which  descend  thr 
narrow  mountain  valleys  and  unite  about  12  miles  above  Gunnison.  From  the  juncti 
these  rivers  the  Gunnison  flows  west  and  southwest  to  the  point  where  it  enters  Grand  1 
at  Grand  Junction,  in  the  central  part  of  Mesa  County,  Colo. 

The  upper  course  of  the  river  lies  through  a  broad,  mountainous  valley,  but  nea 
mouth  of  Lake  Fork  the  valley  narrows  and  the  river  enters  the  Black  Canyon  of  theli 
son,  through  which  it  winds  in  a  tortuous  course  for  56  miles  between  granite  walls  tha 
precipitously  3,000  feet  above  the  water's  edge.  A  short  distance  below  the  mou 
North  Fork,  the  largest  tributary  of  the  river,  the  canyon  walls  break  abruptly,  an< 
valley  is  broad  and  fertile.  Below  Delta  the  river  enters  another  narrow  canyon,  with 
averaging  800  feet  in  height,  and  this  continues  irregularly  to  Grand  Junction,  a  few  t 
of  narrow  bottom  land  lying  between  the  channel  and  the  canyon  walls. 

As  an  aid  to  description  the  basin  may  be  divided  into  an  upper,  mountainous  are*  i 
lower,  plateau  area,  the  two  t>eing  divided  roughly  by  a  north-south  line  drawn  throug 
town  of  Hotchkiss. 

The  mountainous  portion  of  the  basin  is  the  greater  in  area  and  varies  in  altitude 
6,000  to  1 4,000  feet.  The  geologic  formations  include  large  areas  of  igneous  as  well  a* 
mentary  rocks,  the  soil  cover  is  shallow,  and  large  tracts  are  entirely  barren.  In  the 
inaccessible  parts  of  the  region  the  primeval  forest  still  exists,  but  at  many  places,  esp* 
in  the  neighl)orhood  of  the  mining  camps,  the  timber  has  all  been  cut  off.  The  previ 
forests  are  spruce,  aspen,  cedar,  and  characteristic  mountain  undergrowth.  All  the  a 
land  in  the  high  mountain  valleys  is  devoted  to  forage  crops,  and  a  number  of  small  di 
divert  water  for  their  irrigation.  Power  development  of  considerable  magnitude  is  fea 
in  this  part  of  the  basin. 

The  plateau  region  embraces  the  Uncompahgre  Plateau  along  the  southwestern  bore 
the  basin,  the  Vernal  and  Inclinado  mesas  in  the  central  part,  and  the  Grand  Mesaii 
nortltfrn  part.  These  plateaus  have  an  extreme  elevation  of  10,000  feet  above  sea  lev* 
break  down  in  a  series  of  broad  steps  to  the  valleys,  with  parallel  draing 
deeply  at  right  angles  through  these  steps.  The  topography  is  the  produc 
on  sedimentary  formations.    The  soil  of  the  lower  valleys  is  chiefly  i 


GUNNISON    RIVER   DRAINAGE    BASIN.  101 

mewa*  have  large  content  of  gravel  and  sand.  Groves  of  quaking  aspen,  interspersed  with 
large,  open  grazing  plots,  cover  broad  areas  of  this  plateau  region.  Forests  of  pine  and 
■■pin  occur  on  the  top  of  the  Grand  Mesa,  with  pinon  pines  and  cedars  along  the  foothills. 
In  the  vr.lleys  chico  and  sagebrush  form  the  controlling  vegetation,  except  along  the  streams, 
'which  are  bordered  to  some  extent  by  cotton  wood,  willow,  and  undergrowth. 

The  chief  tributaries  of  the  Gunnison  are  Ohio,  Tomichi,  Lake  Fork,  and  Cimarron  creeks 
and  Smith,  North  Fork,  and  Uncompahgre  rivers,  the  North  Fork  being  the  largest. 

^iorth  Fork  River  rises  in  the  Huntsman  Hills,  20  miles  south  of  Glen  wood  Springs,  flows 
in  a  general  south  and  southwesterly  course,  and  unites  with  the  Gunnison  about  8  miles 
west  of  Hotchkiss.  The  drainage  area  is  highly  mountainous,  except  for  a  small  portion 
which  lies  below  Paonia,  extreme  points  reaching  an  altitude  of  13,000  feet.  The  mesa 
lands  at  the  lower  end  of  the  valley  stand  5,500  feet  above  sea  level.  The  higher  peaks  are 
formed  of  granitic  rocks,  but  lower  down  Cretaceous  formations  occupy  at  least  SO  per  cent 
of  the  area  of  the  basin.  The  mountains  are  forested  and  the  mesa  lands  are  covered  with 
aagebrush.  All  the  tillable  lands  of  the  North  Fork  and  its  tributaries  have  l>een  brought 
under  cultivation,  and  irrigation  is  practiced  to  such  an  extent  that  the  entire  flow  is  needed 
for  existing  systems. 

Uncompahgre  River,  the  principal  tributary  of  the  Gunnison  from  the  south,  rises  among 
the  snowy  peaks  of  the  highly  serrated  Uncompahgre  Mountains  and  flows  a  little  west  of 
north  to  its  junction  with  the  Gunnison  at  Delta.  The  basin  embraces  a  mountainous, 
plateau,  and  valley  area  of  1,130  square  miles,  oblong  in  shape,  the  width  increasing  slightly 
at  the  lower  end.  The  mountain  area  occupies  but  a  small  part  of  the  basin,  but  contributes 
the  perennial  waters  of  the  stream.  The  plateau  area  is  greatest  in  extent  and  !>orders  the 
▼alley  on  both  sides,  the  larger  Uncompahgre  Plateau  lying  to  the  southwest.  Escarp- 
ments are  conspicuous  features  of  this  plateau.  The  relief  features  are  terraced  mesas 
flanked  by  shale  buttes  and  ridges,  trenched  by  deep,  narrow  canyons.  Uncompahgre  Val- 
ley proper  begins  at  a  point  near  Eldredge  Siding,  on  the  Denver  and  Rio  Grande  Railroad. 

The  other  tributaries  of  the  Gunnison  need  not  hero  be.  described.  Ohio,  Tomichi,  I  dike 
Fork,  and  Cimarron  creeks  are  perennial  streams,  but  almost  their  entire  volume  is  diverted 
for  irrigation  during  the  growing  season,  so  that  very  little  of  their  water  reaches  the  Gunni- 
son except  at  times  of  heavy  storms  or  during  spring  floods. 

Precipitation  records  for  the  Gunnison  basin  arc  meager.  Those  which  exist  show  a 
range  from  9  inches  in  the  plateau  region  to  about  2.5  inches  in  the  mountains. 

Tlie  natural  flow  of  the  Uncompahgre  and  North  Fork  rivers  is  diverted  for  irrigation 
Along  their  respective  valleys,  and  the  Gunnison  tunnel  will  divert  water  from  the  moun- 
tainous area  and  transmit  it  to  the  Uncompahgre  Valley,  which  has  been  an  irrigated  district 
•ince  the  early  eighties. 

EAST  KIVER  AT  ALMOXT,  C01X>. 

East  River  rises  in  the  Elk  Mountains  in  the  northern  part  of  Gunnison  County,  Colo., 
flows  in  a  general  southerly  direction,  and  unites  with  Taylor  River  to  form  the  Gunnison. 

The  gaging  station  was  established  April  17,  l!K)o.  It  is  located  at  the  county  highway 
bridge  at  Almont,  100  feet  above  Taylor  River,  in  T.  .51  N.,  R.  S.5  W.  The  object  of  the 
■tation  is  the  determination  of  the  amount  of  flood  waters  available  for  storage  in  connec- 
tion with  the  Uncompahgre  Valley  project  and  the  collection  of  power  data. 

Tie  channel  section  measures  75  feet  between  tin;  bridge  abutments  and  is  st might  for 
100  feet  both  above  and  below  the  station.  The  banks  are  low  and  are  liable  to  overflow 
•t  extreme  high  water.  The  bed  of  the  stream  is  conifwwed  of  Inmldcrs  and  cobblestones 
•"d  is  very  rough  but  generally  permanent.  There  are  two  channels  at  all  stages,  divided 
"J  the  center  pier  of  the  bridge,  and  the  current  is  swift.  Gage  heights  range  from  0.7 
/o°t  to  o  feet. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  woolen 
bridge.  The  initial  point  for  soundings  is  the  face  of  the  left  abutment  and  is  inducted 
y  *  brass-headed  tack  in  the  hand  rail,  marked  with  a  circle. 
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The  gage,  which  was  read  during  1905  by  Vernon  Davis,  is  a  vertfcal  staff  graduated 
from  zero  to  7  feet,  spiked  to  the  right  end  of  the  pier  on  the  downstream  side  of  the  bridge. 
The  bench  mark  is  a  point  on  a  large  stump  in  Cottage  Grove  on  the  right  bank  of  the  river, 
about  25  feet  from  the  bridge,  encircled  by  black  paint  and  marked  "B.  M.;"  elevation, 
6.51  feet  above  the  zero  of  the  gage. 


Discharge  measurements  of  East  River  at  Almont,  Colo.,  in  1901  and  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Ft.  per  sec. 
6.62 
3.30 
3.01 
2,00 

2.53 
7.62 
7.80 
5.08 
2.86 
2.28 

height. 
Feet. 

2.eo ; 

1.65 

1.55 
1.15 

0.80, 
2.90 
3.10 
2.10 
1.50  ' 

Dis- 
ci* rp. 

1904. 
June  14 

R.  I.  Meeker 

Feet. 
73 
73 
73 
72 

58 
73 
73 
71 
64 
51 

Sq.ft. 
182 
112 
105 
76 

75 
256 
237 
153 
94 
75 

Stc  -fi. 

i,» 

July  19 :. 

do 

m 

August  16 

do 

316 

September  23 . . 

1905. 
April  15 

do 

12 

do 

190 

May  26 

June  17 

A.  A.  Wei  land 

1.961 

do 

1,» 

July  6 

do 

737 

August  10 

do 

386 

August  29 

do 

in 

Note.— The  1904  measurements  were  made  before  the  station  was  established.    The  gage  heights 
were  obtained  from  reference  points. 

Daily  gage  height,  infett,  of  East  River  at  Almont t  Colo.,  for  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 
6. 
7. 

8. 
9. 
10. 


Apr.      May 


„ ! 

12.......     ...   - 1 : 

13 ! : 

M ! : 

i5 i : 

16 

o.s   ! 

17 

1            7-,  ' 

1.75 

1.8 

1.7 

1.45 

1.4 

1.3 

1.3 

1.4 

1.55 

1.45 

1.45 

1.4 

1.5 


June. 


3.25 

3.6 

4.35 

4.7 

4.55 

4.0 

3.85 

4.4 

4.75 

4.15 

3.85 

3.55 

3.65 


18. 
19. 


22. 
23. 


25. 
26. 
27. 
28. 


30. 


.8 
.0 
.85 
.8 
.9 
.85 
.85 
i.05 
i.O 

;.i    j 
;.2    | 

1.45  I 
.65  I 


1.5    ' 

3.55 

1.45  . 

3. 55 

1"     i 

3.35 

1.9 

2. 95 

2.05 

2.9 

2. 45 

2.  7 

2.6 

2.4 

2.  75 

2.55 

2.85 

2.4 

3.3 

2.  5 

3. 15 

2.6 

2.85 

2.5 

3. 1 

2.45 

3.0 

2.4 

2.75 

2.4 

2.55 

2.4 

2.5 

2. 35 

2.85    . 

July. 


2.35 

2.35 

2.3 

2.25 

2.15 

2.2 

2.0 

2.0 

1.95 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.85 

1.8 

1.7 

1.8 

1.7 

1.7 

1.7 

1.75 

1 

1.7J 

1.7 

1.7 

1.8 

2.1 


Aug.      Sept.  I  Oct. 


7*   I 


-      I 


-I- 


1.3, 

::'! 

1.2  , 
1.2, 

1.2  I 

1.3  | 
1.2  i 
1.2 
1.2  '. 
1.2  . 
1.2  ' 
1.2  '. 
1.2  . 
1.2  . 
1.1   . 
1.1   • 
1.1   . 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0  ! 

I 
1.0, 

1.0! 


1.0 
.9 
.9 
.9 
.9 
,0 
.9 
.9 
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103 


rating  table  for  East  River  at  Almont,  Colo.,  from  April  16  to  June  1, 1906. 


Gage, 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
hdght. 

Discharge. 

Gage 
height. 

Discharge. 

Feel. 

Second-feet. 

Feel. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.80 

190 

'    1.50 

420 

2.20 

850 

2.90 

1,610 

0.90 

210 

1.60 

470 

2.30 

940 

3.00 

1,750 

1.00 

240 

1.70 

520 

2.40 

1,030 

3.10 

1,900 

1.10 

270 

1.80 

580 

2.50 

1,130 

3.20 

2,060 

1.20 

300 

1.90 

640 

2.60 

1,240 

3.30 

2,220 

1.30 

340 

2.00 

700 

2.70 

1,360 

1.40 

380 

2.10 

770 

2.80 

1,480 

:. — The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
ementa  made  during  1905.  It  is  not  well  defined.  Estimates  based  on  this  table  are  rough 
imatiops. 

lotion  rating  table  for  East  River  at  Almont,  Colo.,  from  June  #  to  October  8, 1905. 


Gage, 
height. 

Discharge. 
Second-feet. 

Garo 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.00 

80 

2.00 

610 

3.00 

1,750 

4.00 

3,430 

1.10 

110 

2.10 

700 

3.10 

1,900 

4.10 

3,620 

1.20 

140 

2.20 

790 

3.20 

2,050 

4.20 

3,810 

1.30 

180 

2.30 

890 

3.30 

2,210 

4.30 

4,000 

1.40 

220 

2.40 

990 

3.40 

2,370 

4.40 

4,190 

1.50 

270 

2.50 

1,100 

3.50 

2,540 

4.50 

4,380 

1.60 

330 

2.60 

1,220 

3.60 

2,710    j 

4.60 

4,570 

1.70 

390 

2.70 

1,340    ' 

3.70 

2,890    ! 

4.70 

4,770 

1.80 

460 

2.80 

1,470 

3.80 

3,070 

4.80 

4,970 

1.90 

530 

2.90 

1,610 

3.90 

3,250 

e.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
rements  made  during  1904-1905,  and  is  well  defined  between  gage  heights  1.3  feet  and  3.1  feet. 

Estimated  monthly  discharge  of  East  River  at  Almont,  Colo.,  for  1905. 


Month. 

Discharge  in  second-feet. 
Maximum.   Minimum.      Mean. 

Total  in 
acre-feol . 

16-30  

495 

2,220 

4,870 

940 

530 

180          249 
340          910 
940       2,329 
390          537 
220           280 

7,408 

55,950 
138,600 

33,020 
17,220 
6,962 

t 

nber 

180  i                80          117 
80  |                60            62.5 

er  1-8 

992 

rhe  period 

260,200 

1                    i                    1 

TAYLOR  RIVER  NEAR  ALMONT,   COLO. 

plor  River  rises  in  northeastern  Gunnison  County,  Colo.,  among  the  high  peaks  of  the 
nental  Divide,  flows  in  a  general  southwesterly  direction,  and  unites  with  East  River 
in  the  Gunnison. 

e  gaging  station  was  established  April  17, 1905.  It  is  located  at  George  Clark's  private 
bridge,  14  miles  above  Almont,  Colo.,  in  T.  15  S.,  R.  83  W.     The  object  of  the  station 
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is  the  determination  of  the  amount  of  flood  water  available  for  storage  in  connection  witb 
the  Uncompahgre  Valley  project,  and  the  collection  of  power  data. 

The  channel  is  straight  for  several  hundred  feet  both  above  and  below  the  station.  TV  ! 
banks  are  both  low,  composed  of  bowlders  and  earth,  are  partly  lined  with  willows,  and  ! 
are  not  liable  to  overflow.  The  stream  bed  is  made  up  of  large  bowlders  and  cobblestone*,  J 
and  is  very  rough  but  permanent.  The  fall  is  large,  the  slope  being  equal  to  0.016,  or  about  : 
80  feet  per  mile.  The  crib  piers  of  the  bridge  divide  the  channel  into  three  parts.  Thi 
velocity  is  rapid  at  all  stages.  Ice  conditions  interfere  with  measurements  during  the  winter  ' 
months.  Accurate  measurements  are  exceedingly  hard  to  obtain  on  account  of  the  rough- 
ness of  the  channel. 

Discharge  measurements  are  made  from  the  downstream  side  of  a  pole  bridge,  which  is 
75  feet  between  abutments  and  is  supported  by  two  crib  piers.  The  gage,  which  was  read  dur- 
ing 1905  by  George  Clark ,  is  a  vertical  staff,  graduated  from  zero  to  7  feet,  spiked  to  the  left  side 
of  the  left  pier.  The  bench  mark  is  a  point,  encircled  with  white  paint  and  marked  "  B.  M.," 
on  top  of  a  granite  bowlder  on  the  left  bank  just  below  the  bridge;  elevation  above  the  »ro 
of  the  gage,  4.34  feet. 

Discharge  measurements  of  Taylor  River  near  Almont,  Colo.,  in  1904  af*d  1905. 


Date. 

1904. 

June  15 

July  18 

August  17 ... . 
September  21 . 

1905. 

April  17 

May26 

June  17 

July  6 

August  10 ... . 
August  29.  ... 


Hydrographer. 


R.  I.  Meeker. 
do 

....do 

do 


R.I.Meeker... 
A.  A.  Weiland. 

do 

do 

do 

do 


Width. 


Area  of 
section. 


Feet. 
58 
58 
58 
58 

44 

58 
58 
58 

58 
58  ! 


Sq.ft. 
142 
101 
104 
00 

64 
173 

174 
130 
100 


Mean 
velocity. 


Gas 
heigt 


Ft.  per  sec. 
5.61 
3.27 
3.88 
2.33 

1.78 
5.76 
5.86 
3.32 
2.27 
2.03 


Feet. 
2.22 
1.47 
1.77 
1.12 

1.00 
2.60 
2.60 
1.70 
1.20 
1.10 


Din- 
charge. 


Sec.-ft. 
796 

330 
4)4 
161 

114 
996 
1,044 
433 
227 
201 


I 


Note.  -The  1904  measurements  were  made  before  the  station  was  established.    The  gage  heights  were 
obtained  from  reference  points. 

Daily  gage  height,  in  feet,  of  Taylor  River  near  Almont,  Colo.,  for  1905. 


Pay. 


I 


Apr.    i   May.   ■  June.      July.   •   Aug.      Sept. 


9. 
10. 
11. 


13 

14 

i 

15 

16 

2.1 

1.8 

1.35 

1.3 

1.25 

1.25 

1.15 

1.75 

1.55 

1.4 

1.4 

1.4 

1.45 

1.5 

1.0 

1.8 


3.4 

3.55 

3.75 

4.15 

4.25 

3.  So 

3.8 

4.2 

4.4 

3.7 

3.4 

3.4 

3.6 

3.4 

3.4 

3.1 


1.9 

1.85 

1.75  ! 

1.75  ' 

1.7    ' 

1.75 

1.65 

1.65 

1.6 

1.6 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55; 


1.45 

1.35 

1.4 

1.4 

1.35 

1.35 

1.3 

1.25 

1.2 

1.2 

1.25 

1.3 

1.25 

1.2 

1.2 

1.2 


Oct.    ',  Nov. 


1.1 

1.1  i 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 


1.1 
1.1 

1.1 ; 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.0 
1.0 
1.0 

i.o! 
1.0 ' 

1.0; 
1.0  J 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
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ily  gage  height,  in  feet,  of  Taylor  River  near  Almont,  Colo.,  for  1905 — Continued. 


Day. 


I 
Apr.   I  May. 

June. 

July. 

Aug. 

Sept.       Oct. 

! 

Nov. 

1.0          1.85 

2.8 

1.55 

1.2 

1.1          1.0 

0.95 

1.05 

2.15 

2.7 

1.45 

1.15 

1.1  1       1.0 

.85 

1.1 

2.3 

2.5 

1.45 

1.1 

1.1  |        1.0 

.8 

1.1 

2.4 

2.6 

1.45 

1.1 

1.1          1.0 

.7 

1.1 

2.6 

2.45 

1.45 

1.1 

1.1  1        1.0 

.7 

1.1    1      2.7 

2.4 

1.45 

1.1 

1.1  |        1.0 

.65 

1.1          2.95 

2.45 

1.35 

1.1 

i.i !     i.o 

.5 

1.15        2.95 

2.4 

1.35 

1.1 

1.1  |        1.0 

.4 

1.2    '      2.9 

2.4 

1.35 

1.1 

1.1  :        1.0 

1.2    j      2.8 

2.4 

1.35 

1.1 

1.1  j        1.0 

1.4          2.55 

2.25 

1.35 

1.1 

1.1          1.0 

1.8    |      2.4 

2.2 

1.35 

1.1 

1.1  1       1.0 

1.95  .      2.3 

2.15 

1.35 

1.1 

1.1  j        1.0 

2.05        2.3 

2.15 

1.35 

1.1 

i.i !    i.o 

3.0 

"     " 

1.45 

1.1 

;        1.0 

on  rating  table  for  Taylor  River  near  Almont,  Colo.,  from  April  17  to  May  26, 1906 


Gage 
height. 

Discharge. 

!     Gage 
height. 

Discharge,  j 
Second-feet) 

Gage 
height. 

■ 
Discharge. , 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.00 

115 

1.60 
1.70 

365    j 

2.20 

725    j 

2.80 

1,190 

1.10 

150 

420    ' 

2.30 

795    , 

2.90 

1,280 

1.20 

185 

1.80 

475    1 

2.40 

870 

3.00 

1,370 

1.30 

225 

1.90 

535    ' 

2.50 

945    i 

1.40 

270 

1        2.00 

595    1 

2.60 

1,025    ■ 

1.50 

315 

1        2.10 

660 

2.70 

1,105 

*.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
rements  made  during  1904-5  and  is  well  defined. 

m  rating  table  for  Taylor  River  near  Almont ,  Colo.,  from  May  27  to  December  31,  1905. 


Gage 
|  height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

,     Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

\      0.40 

70 

1.30 

255 

2.20 

725 

3.20 

1.555 

j        .50 

85 

1.40 

290 

2.30 

795 

3.40 

1,750 

!        .60 

100 

1.50 

330 

2.40 

1             870 

3.60 

1,950 

i        .70 

115 

1.60 

375 

2.50 

1             945 

3.80 

2,160 

1        ■» 

135 

1        1.70 

425 

2.60 

'           1.025 

4.00 

2,370 

1        .90 

lSS 

|        1.80 

480 

2.70 

'          1, 105 

4.20 

2,580 

1.00 

175 

!        1.90 

535 

2.80 

1.190 

4.40 

2,790 

1      1.10 

200 

2.00 

595 

2.90 

1.280 

225 

'        2.10 

660 

3.00 

1.370     ( 

°T*.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
wawnenta  made  during  1904-5.    It  is  well  defined  between  gage  heights  1  foot  and  2.6  feet. 
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Estimated  monthly  discharge  of  Tayfor  River  near  Almont,  Colo.,  for  1906. 

Month. 


April  17  to  30 

May 

June 

July 

August. 

September 

October 

November  1  to  24. 


The  period. 


GUNNISON  RIVER  NEAR  CIMARRON,  COLO. 

This  station  was  established  September  18,  1903.  It  is  located  at  the  Denver  ai 
Grande  Railroad  bridge,  1 j  miles  from  Cimarron,  Colo.,  1 ,000  feet  above  the  mouth  of  ( 
ron  River,  in  T.  19  S.,  R.  91  W.  The  purpose  of  the  station  was  the  collection  of  1 
graphic  data  relative  to  the  Uncompahgre  Valley  project,  which  comtemplates  the  dn 
of  1,300  cubic  feet  of  water  per  second  from  Gunnison  River  about  12  miles  below, 
station  was  discontinued  December  16, 1905,  having  been  replaced  by  the  station  estal 
at  the  east  portal  of  Gunnison  tunnel  in  April,  1905. 

The  channel  is  straight  for  1 ,000  feet  above  and  300  feet  below  the  station.  The  lef 
is  a  granite  cliff  which  rises  vertically  from  the  water.  The  right  bank  is  a  mounUii 
of  about  45°.  The  bed  of  the  stream,  which  is  permanent,  is  composed  of  granite 
ders  along  the  sides  with  an  even  deposit  of  small  cobblestones  in  the  center.  T 
but  one  channel  at  all  stages.  At  the  cable  section  the  left  bank  is  an  offset  in  the : 
channel  filled  with  a  deposit  of  mud.  The  velocity  is  swift  at  low  stages  and  very 
during  high  water.     Gage  heights  range  from  3  to  12  feet. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  stay,  and  tag  lines, 
initial  point  for  soundings  is  at  the  face  of  the  left  cliff,  20  feet  from  the  eye  bolt  to 
cable  is  fastened,  and  is  marked  zero  on  the  tag  line. 

A  standard  chain  gage,  which  was  read  twice  daily  during  1905  by  G.  C.  Gates,  is  in 
on  the  upstream  side  of  the  Denver  and  Rio  Grande  Railroad  bridge  near  the  west  end. 
75  feet  downstream  from  the  cable.  The  gage  scale  reads  from  zero  to  10  feet,  wit 
markers,  giving  a  range  of  20  feet  in  gage  heights.  The  length  of  chain  from  end  of  i 
to  center  of  first  marker  is  56.06  feet.  The  bench  mark  is  the  top  of  the  southeast  • 
capstone  of  the  east  masonry  abutment  of  the  Denver  and  Rio  Grande  Railroad  bridge, 
being  cut  across  the  corner  of  the  capstone  to  indicate  the  bench  mark;  elevation, 
feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  I 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  80-81;  133.  p  157. 
Discharge:  100,  p  81;  133,  p  157. 
Discharge,  monthly:  100,  p  82:  133,  p  159. 
Gage  heights:  100,  p  81;  133,  p  158. 
Rating  table:  100,  p  82;  133,  p  158. 
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Hscharge  measurements  of  Gunnison  River  near  Cimarron,  Colo.,  in  1905. 


Hydrographer. 


R.  I.  Meeker. . . 

A.  A.  Wetland. 

do 

do 

do 

do 

do 

R.  I.  Meeker, . . 
do 


Width. 

Feet. 
00 
115 
110 
110 
100 
95 
85 
78 
78 


Area  of 
section. 


Mean 
velocity. 


Sq.  ft.     Ft.  per  sec. 

235 

1,420 

1,612 

1,249 


436 


Gaffe 
height. 


Dis- 
charge. 


Feet. 


239  ' 
232  ' 


2.71 

4.30 

6.84 

14.50 

7.37 

16.50 

6.01 

13.20 

4.86 

9.40 

3.47 

6.50 

3.35 

5.90 

2.44 

4.40 

2.23 

4.30 

Sec.-ft. 

636 

9,719 

11,880 

7,508 

3,736 

:  1,513 

.  1,214 

583 

:      517 


"fy  gage  height,  in  feet,  cfGunniaon  River  near  Cimarron,  Colo.,  for  1905. 


Mar. 

1 

1 

1 

1 

i 

1 

4.85 

4.75 

4.65 

4.8 

4.75 

4.85 

5.2 

5.15 

5.2 

5.0 

5.05 

4.7 

4.85 

4.45 

4.3 

4.3 

4.45 

4.5    • 

4.55 

4.25 

4.35 

4.3 



Apr. 

4.35 
4.45 
4.5 
4.45 
4.1 
4.25 
4.5 
4.8 
4.85 
5.8 
5.8 
5.8 
5.65 
5.5 
.  5.65 
5.45 
5.5 
5.55 
5.9 
5.9 
5.65 
5.55 
5.75 
5.75 
5.9 
0.1 
6.55 
6.7 
8.3 
9.5 


I 


May.   i  June.      July.       Aug.      Sept.   '    Oct. 


10.05 
10.15 
9.65 
8.25 
7.75 
7.55 
8.35 
8.5 
9.2 
8.75 
8.15 
7.85 
8.0 
8.2 
8.7 
9.25 
10.92 
11.45 
12.5 
13.0 
13.25 
13.9 
14.6 
14.7 
14.2 
14.4 
14.8 
14.55 
12.5 
12. 15 
13.15 


14.85  I 

15.6 

16.05 

17. 15  : 

17.9 

16.6 

16.2  ; 
16.9    I 

17.3  I 

16.5  ' 

15.35  | 

15.2  ' 
14.85  I 
14.8    I 
14.8 
14.35  j 

14.3  I 
13.2 
12.55 
12.25 
12.2 
12.0 
11.45 
11.35 
11.3 
11.15 
11.1 
10.8 
10.0 
10.15 


9.4 

8.95 

8.45  : 

7.55  j 

7.95  ! 

7.8 

7.6 

7.5 

7.35 

7.15 

7.05 

6.65 

6.5 

6.65 

6.6 

6.75 

6.65 

6.6 

6.5 

6.5 

6. 55' 

6.55 

6.35 

6.35 

6.2 

6.15 

6.05 

6.15 

6. 65 


I 


8.25  I 
7.35  , 
7.15 
7.0 
6.7 
6.45 
6.5    i 
6.35  j 
5.85  I 
5.75  , 
5.9    : 
5.85 
5.8    | 
5.65  . 
5.5    : 
5.4 
5.2    | 
5.0 
4.95 
4.75  | 
4.55 
4.75 
4.8 
4.8 
5.05 
5.05  i 
5.0 
4.7 
4.1) 
5.0    i 
5.0     i. 
i 


4.75  ; 

4.7 

4.45 

4.55  | 

4.7 

4.75 

4.75' 

4.7 

4.65  , 

4«6 

4.5    | 

4.4    ' 

4.35  j 

4.2    ! 

4.15  i 

4.25  ' 

4.2    i 

4.1 

4.1 

4.15  ' 

4.2 

4.2 

4.1 

4.15 

4.2 

4.25 

4.3 

4.2 

4.15 

4.  45 


Nov. 


4.9 

4.55 

4.55 

4.4 

4.3 

4.25 

4.2 

4.1 

4.05 

4.1 

4.15 

4.15 

4.15 

4.15 

4.05 

4.15 

4.35 

4.25 

4.05 

3.95 

4.1 

4.05 

4.3 

4.5 

4.25 

4.25 

4.25 

4.35 

4.2 

4.25 

4.3 


I 


4.45 

4.05 

4.1 

4.15 

4.35 

4,25 

4.15 

4.1 

4.2 

3.95 

4.0 

4.0 

3.75 

3.7 

4.0 

3.95 

4.0 

4.05 

4.0 

3.9 

4.1 

4.05 

4.15 

3.85 

3.7 

3.55 

4.35 

3.85 

3.4 

3.35 


Dec. 

3.45 

3.25 

3.5 

3.95 

3.0 

3.75 

3.85 

3.85 

3.7 

3.8 

3.9 

3.75 

4.C5 

4.1 

3.95 

4.1 

3.8 


175—0(5- 
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Station  rating  table  for  Gunnison  River  near  Cimarron,  Colo.,  from  March  10  to  December  IT. 

1906. 


Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

: 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Fe't. 

Discharge.! 

i 

Second-feet. 

I      Feet. 

Second-feet. 

Feet. 

Second-feet. 

1 

^Second-feet^ 
1         *»» 

3.20 

300 

5.00 

775 

6.80 

1,660 

10.20 

3.30 

320 

!       5.10 

815 

6.90 

1.725 

10.40 

|          4.750   1 

3.40 

340 

1        5.20 

855 

7.00 

1,790 

10.60 

!          4.970 

3.50 

360 

i        5.30 

895 

7.20 

1,925 

10.80 

1          5,190 

3.60 

380 

!        5.40 

940 

'  7.40 

2,085 

11.00 

5,410 

3.70 

400 

1        5.50 

965 

|       7.60 

2,215 

11.50 

5,960 

3.80 

425 

|        5.60 

1,030 

1       7.80 

2,305 

12.00 

6,535 

3.90 

450 

j        5.70 

1,075 

1       8.00 

2,520 

12.50 

7.110 

4.00 

475 

|        5.80 

1,120 

!       8.20 

2,680 

13.00 

7,685 

4.10 

500 

5.90 

1,165 

8.40 

2,840 

13.50 

8.260 

4.20 

526 

6.00 

1,215 

8.60 

3,000 

14.00 

8,860    1 

4.30 

553 

6.10 

1,265 

8.80 

3,180 

14.50 

9,46b    ( 

4.40 

580 

6.20 

1,315 

9.00 

3,360 

15.00 

10,060 

4.50 

610 

6.30 

1,370 

9.20 

3,540 

15.50 

10,660 

4.60 

640 

6.40 

1,425 

9.40 

3,725 

16.00 

11.260 

4.70 

670 

b.50 

1.480    | 

9.60 

3,915 

16.50 

11.860 

4.80 

705 

j        6.60 

1,540    j 

9.80 

4,115 

4.90 

740 

6.70 

1,600 

10.00 

4,325 

Month. 


March  10-31 . . 

April 

May 

Juno 

July 

August 

Septeml>cr 

October 

November 

DccemtKT  1-17 


Discharge  in  second-feet. 
Maximum. 


855 

3,820 

9,820 

13,610 

3,725 

2,720 

688 

740 

595 

500 


The  period. 


Minimum. 


540 

500 

2.178 

4,482 

1,240 

025 

500 

462 

330 

310 


Mean. 


670 

1,118 

5.511 

8,867 

1.8U3 

1,101 

570 

540 

472 

424 


-I 


Total  in 
acre-feet. 


29,500 
66,520 
338.900 
527,600 
114,000 
07,700 
34,270 
33.200 
28,090 
14.300 

1.255,000 


Run-off. 


.291, 
1 .« 

2.31 

.485  | 
.286  i 
.150  ' 
.140 
.123 
.110 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharp 
measurements  made  during  1904-5.  It  is  fairly  well  defined  between  gage  heights  4  feet  and  9.4  keL 
The  table  has  been  extended  beyond  these  limits.  Above  gage  height  16.5  feet  the  rating  curve  is  a  tan- 
gent, the  difference  being  125  per  tenth. 

Estimated  monthly  discharge  of  Gunnison  River  near  Cimarron,  Colo.,  for  1905. 

[Drainage  area,  3,844  square  miles.! 


Second-feet    r.an.hir. 


0.144 
.325 
1.65 
2.* 
.5» 
.330 
.1ST 
.161 
.137 
.0<0 


GUNNISON  KIVEK  AT  EAST  PORTAL  OF  GUNNISON  TUNNEL,  COLORADO. 

This  station  was  established  April  1,  1905,  and  replaces  the  Cimarron  station,  12  miles 
above.  It  is  located  about  100  yards  above  the  portal  of  the  tunnel  and  is  in  T.  49  X., 
R.  7  W.,  21  miles  by  wagon  road  from  Montrose.  The  object  of  the  station  is  to  determine  the 
volume  of  flow  of  the  river  at  this  point,  as  1,300  second-feet  will  bo  diverted  by  the  Gunnison 
tunnel  when  it  is  completed. 
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innel  is  straight  for  500  feet  above  and  300  feet  below  the  station.  The  banks  are 
ky  mountain  sides,  and  do  not  overflow.  The  bed  of  the  .tream  is  composed  pri- 
solid  ledges  of  schists  with  a  shifting  deposit  of  gravel  and  sand  which  reaches  a 
3  to  4  feet  at  low  water.  There  is  but  one  channel  at  all  stages.  The  current  is 
.t  low  water,  but  becomes  swift  during  high  water.    Gage  heights  range  from  5  to 

rge  measurements  are  made  by  means  of  a  cable,  car,  and  tag  line.  The  initial 
soundings  is  the  left  bank  at  high-water  mark  and  is  indicated  by  zero  on  tag  line, 
ge,  which  is  read  twice  daily  by  H.  L.  Daniels,  is  a  vertical  staff,  graduated  from 
i  feet,  bolted  to  a  vertical  cliff  on  the  right  bank  of  the  river  50  feet  upstream  from 
The  bench  mark  is  a  United  States  Geological  Survey  standard  aluminum  tablet 
x*k  ledge  50  feet  south  of  the  mouth  of  Gunnison  tunnel;  elevation  of  bench  mark 
5  zero  of  the  gage,  29.11  feet. 

:  measurements  of  Gunnison  River  at  east  portal  of  Gunnison  tunnel,  Colorado,  in 

1905. 


Hydrographer. 

Area  of 
section. 

- 

Sq.ft. 

1,301 

1,793 

2,105 

1,758 

1,649 

1,410 

1,166 

1,054 

1,091 

917 

860 

846 

806 

Mean     | 
velocity.  . 

Gage 
height. 

O.  McDen 
do.... 

nith 

1 
Ft.  per  iec. 

3.48| 

4.76  | 

5.32 

4.04  ' 

4.06  | 

3.04   ; 

2.17  j 

1.61  j 

1.87 

1.12| 

.89  1 

.81 

.71  ' 

i 

Feet. 
9.05 

11.80 

do 

12.80 

do.... 

11.25 

do 

.u 

10.60 

do. .. 

9.25 

: do. 

7.60 

do... 

6.85 

do 

7.12 

do... 

6.00 

do 

5.60 

do... 

5.50 

•13.. 

do... 

5.24 

Dis- 
charge. 


Sec.-ft. 

4,529 

8,540 

11,200 

7,100 

6,690 

4,184 

2,525 

1,695 

2,044 

1,025 

763 

689 

575 


je  height,  in  feet,  of  Gunnison  River  at  east  portal  of  Gunnison  tunnel,  Colorado,  for 

1905. 


Dayr 

Apr.   1 

May.  | 

8.95  j 

\ 

9.05  1 

1 

8.65  1 

8.1    i 

I 

7.8    ' 

1 

7.6    1 

| 

1 
7.6 

i 

7.9    i 

"1 

6.05  ' 
0.2    i 
6.25 
6.1 
6. 15 
6.0 
e6.1 
6.18  ' 

8.4    ! 

8.75 

7.05  1 

7.8 

S.O 

7.9 

8. 05 

8.48 

9.5    | 

June.  ' 

July. 

Aug. 

Sept.   1 

1 
Oct. 

Nov. 

Dee. 

11.95  1 

8.75 

7.85 

5.5    , 

1 
5.55 

5.3 

5.2 

12.55 

8.45 

7.4 

5.5 

5.35 

5.3 

5.4 

12.85  1 

8.15 

7.15 

5.4 

5.3 

5.3 

5.6 

13.35 

8.0 

7.05 

5.5  ; 

5.3 

5.3 

5.6 

13.95  , 

7.85 

6.85 

5.5 

5.25  : 

5.3 

5.6 

13.15 

7.65 

6.75 

5.6    ' 

5.2    , 

5.3 

5.6 

12.9    | 

7.6 

6.65 

5.6    ■ 

5.2    ' 

5.25 

5.7 

13.1 

7.6 

6.4 

£.5 

5.2    1 

5.2 

6.0 

13. 65 

7.45 

6.2 

5.5 

5.2    1 

5.2 

6.0 

13.05  1 

7.25 

6.2 

5.45 

5.15  | 

5.2 

6.0 

12.55 

7.05 

6. 15 

5.35  1 

5.1     , 

5.2 

6.0 

12. 25 

7.0 

6.05 

5.3    1 

5.1     , 

5.1 

6.0 

12.1 

6.85 

6.0 

5.25  j 

5.1     : 

5.1 

6.0 

11.9 

6.8 

6.0 

5.2    ' 

5.1 

5.0 

6.0 

11.9 

6.8 

6.0 

5.2 

5.1    1 

5. 1 

6.0 

11.75 

6.8 

5.85 

5.2 

5.1     1 

5.05 

6.0 

11.2    , 

6.8 

5.8 

5.15 

5.2    | 

5.1 

6.1 
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Daily  gage  height,  in  feet,  of  Gunnison  River  at  east  portal  of  Gunnison  tunnel,  Colorado, 

1905— Continued. 


Day. 

Apr. 

6.28 

6.42 

6.38 

6.2 

6.15 

6.2 

6.3 

6.4 

6.55 

6.82 

7.28 

7.8 

8.35 

May. 

9.9 
10.5 
•   10.85 
11.15 
11.45 
11.95 
11.9 
11.7 
11.75 
11.75 
11.5 
10.75 
10.8 
10.9 

i 
June.  | 

July. 

Aug.   | 

Sept. 

1 

Oct. 

Nov.  j  De 

18 

10.95  | 
10.65  ! 
10.6 
10.5    | 
10. 15 
9.95 
9.85  ' 
9.8    ' 
9.75 
9.65 
9.6 
9.35 
9.05  , 

! 

6.8 

6.7 

6.6 

6.6 

6.6 

6.6 

6.6 

6.5 

6.5 

6.65 

6.5 

6.5 

6.9 

7.8 

5.7 
5.6    1 
5.6    1 
5.5 

5.5  1 
5.6 
5.5 
5.65 
5.65  j 

5.6  , 
5.5    | 

5.7  | 
5.65 
5.6 

5.1  1 

5.1  | 

5.2  , 
5.2, 
5.1 
5.1  ' 
5.1  » 

5.1  1 

5.2  l 
5.1 
5.2  ; 
5.2  ( 
5.4  | 

1 

l 

5.2 

5.2 

5.2 

5.2 

5.2 

5.2 

5.25 

5.2 

5.3 

5.3 

5.3 

5.3 

5.3 

5.3 

».' 

19 

5.15  i 

20 

5.0 

21 

5.1    I 

22 

5.15 

23 

5.2    i 

24 

5.1    , 

25 

5.1    1 

26 

5.1    I 

27 

5.2 

28 

6.2    i 

29 

.»' 

30 

5.2 

31 

1 

GUNNISON  RIVER  NEAR  CORY,  COLO. 

This  station  was  established  April  30,  1903,  It  is  located  at  the  wooden  highway  bri 
on  the  road  between  Delta  and  Cory,  Colo.,  about  6  miles  east  of  Delta. 

The  channel  is  over  200  feet  wide  and  is  straight  for  300  feet  above  and  500  feet  below 
station.  The  right  bank  is  abrupt,  high,  and  wooded,  and  does  not  overflow;  the  left  b 
is  a  gradual  slope  of  cobblestones,  gravel,  and  sand  to  the  annual  flood  plain;  is  partly  ( 
ered  with  trees  and  underbrush,  and  overflows  at  extreme  high  water.  The  bed  of 
stream  is  composed  of  bowlders  and  cobblestones  and  is  permanent.  There  is  but 
channel  at  all  stages.  The  current  is  swift  at  high  water.  Gage  heights  range  from  5 1« 
feet. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge, 
initial  point  for  soundings  is  a  brass  tack  in  the  hand  rail  at  the  center  of  the  left 
downstream  side  of  bridge. 

A  standard  chain  gage,  which  was  read  twice  daily  during  1905  by  John  Shea,  is  loc 
on  the  downstream  side  of  the  bridge  90  feet  from  the  right  bank.  The  gage  scale  i 
from  zero  to  10  feet,  with  two  markers,  allowing  for  a  range  of  20  feet  in  gage  heights 
second  marker  being  used  above  10  feet.  The  length  of  the  chain  from  the  end  oi 
weight  to  the  center  of  the  se'eond  marker  is  14.12  feet.  The  bench  mark  is  the  top  ed 
the  iron  rim  of  the  northwest  cylinder  pier,  downstream  side  of  bridge,  marked  with  \ 
paint  at  the  point  of  B.  M.;  elevation  above  the  datum  of  the  gage.  17.59  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Pap 
the  United  States  Geological  Survey: 

Description:  100.  p  76;  133,  p  Lr»<>. 
Discharge:  100,  pp  76.  93;  133.  p  160. 
Discharge,  monthly:  100,  p  7s;  133,  p  161. 
Gage  heights:  100.  p  77;  133,  p  100. 
Rating  table:  100,  p  77;  133,  p  161. 
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Discharge  measurements  of  Gunnison  River  near  Cory,  Colo.,  in  1905. 


Hydrographer. 


R.I.Meeker 

OroMcDermith. 
A.  A.  Wetland... 

R.I.Meeker 

A.  A.  Wetland... 

....do 

....do 

....do 

....do 

....do 

....do 

I.Meeker 


R 


Width.! 

Feet. 
188 
213 
256 
260 
260 
256 
260 
266 
232 
200 
210 
180 


Area  of 
section. 


Sq.ft. 

760 

1,090 

1,682 

1,785 

1,785 

1,688 

2,056 

1,893 

1,329 

852 

942 

566 


I  veiocuy.  i 

'I 


Mean 
velocity. 

Gage 
heignt. 

Dis- 
charge 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

2.70 

6.85 

2,052 

4.03 

8.20 

4.388 

7.88 

10.05 

13,.'«0 

8.11 

11.35 

14.480 

8.04 

11.25 

14.. '.50 

7.64 

10.95 

12.S90 

8.86 

12.20 

18.J20 

8.38 

11.80 

15,360 

5.57 

9.45 

7.405 

3.09 

7.30 

2,to32 

3.46 

7.70 

3, '.-63 

1.54 

5.90 

870 

Daily  gage  height,  in  feet,  of  Gunnison  River  near  Cory,  Colo.,  for  1905. 


y- 

Jan. 

1 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug 

Sept 

Oct. 

Nov 

Dec 

.-|     5.25 

5.5 

5.6 

6.6 

9.8 

11.75 

8.75 

7.6 

5.8 

5.8 

5.7 

5.35 

..'    5.3 

5.5 

5.8 

6.0 

10.2 

12.15 

8.55 

7.35 

5.85 

5.8 

5.75 

5.3 

J    5.3 

5.5 

5.8 

0.0 

9.5 

12.2 

8.4 

7.05 

5.85 

5.8 

5.7 

5.3 

..;    5.4 

5.5 

5.85 

6.0 

8.9 

12.7 

8.25 

7.0 

5.95 

5.7 

5.7 

5.3 

... .. 

..1     5.45 

5.5 

5.85 

5.9 

8.5 

13.1 

7.95 

6.9 

5.8 

5.7 

5.7 

5.4 

...     5.45 

5.4 

5.9 

5.9 

8.25 

12.7 

7.9 

6.75 

5.8 

5.7 

5.6 

5.4 

J     5.45 

5.5 

6.0 

5.9 

8.4 

12.35 

7.8 

6.55 

5.8 

5.7 

5.6 

5.4 

. . 

..1     5.4 

5.4 

6.0 

6.2 

8.55 

12.8 

7.65 

6.5 

5.85 

5.7 

5.6 

5.45 

..      5.3 

5.5 

5.9 

6.65 

9.3 

12.85 

7.55 

6.45 

5.8 

5.7 

5.6 

5.4 

..|     5.3 

5.5 

6.0 

6.85 

9.0 

12.63 

7.45 

6.45 

5.8 

5.7 

5.6 

5.3 

'     5.3 

5.45 

6.0 

6.85 

8.65 

12. 13 

7.3 

6.4 

5.75 

5.6 

5.6 

5.3 

..|     5.25 

5.4 

6.0 

6.95 

8. 55 

11.93 

7.25 

6.4 

5.7 

5.6 

5.6 

5.35 

..      5.25 

5.4 

6.0 

6.95 

8.7 

11.88 

7.2 

6.4 

5.75 

5.6 

5.55 

5.35 

..;     5.25 

5.5 

6.0 

6.95 

8.7 

11.53 

7.05 

6.4 

5.7 

5.6 

5.55 

5.4 

..,     5.25 

5.45 

6.05 

6.85 

8.75 

11.43 

7.0 

6.3 

5.7 

5.65 

5.5 

5.4 

..|     5.3 

5.4 

6.1 

6.95 

9.2 

11.28 

7.0 

6.2 

5.7 

5.75 

5.6 

5.4 

..      5.3 

5.5 

6.1 

7.0 

10.2 

10.88 

6.9 

6.0 

5.7 

5.7 

5.6 

5.4 

..;    5.4 

5.5 

6.2 

7.05 

10.55 

10. 58 

6.8 

6.0 

5.8 

5. 75 

5.6 

5.4 

..      5.4 

5.5 

6.3 

7.2 

11.1 

10.48 

.  6.8 

6.0 

5.7 

~kH 

5.6 

5.4 

..|    5.4 

5.45 

6.3 

7. 15 

11.35 

10. 28 

6.75 

5.9 

5. 75 

5.8 

5.5 

5.4 

..      5.4 

5.4 

6.3 

7.05 

11.5 

10. 06 

6. 75 

5.8 

5. 75 

5.8 

5.5 

5. 45 

..j     5.4 

5.4 

6.2 

7.05 

11.8 

9.96 

6.7 

5.8 

5. 7 

•->  8 
•>.8 

5.5 

..      5.3 

5.4 

6.2 

6.95 

12.2 

9.81 

6.7 

5.8 

5.7 

5.8 

5.5 

..|     5.35 

5.4 

G.l 

7. '25 

12.3 

9.  76 

6.75 

5.75 

5.7 

5. 7 

5.5 

..      5.35 

5.4 

6.0 

7.45 

11.9 

9. 56 

6.7 

5.7 

5.5 

..!     5.3 

5.4 

6.0 

7.5 

11.9 

9. 51 

6.75 

5.7 

5.5 



..      5.3 

5.5 

0.0 

7. 75 

11.95 

9.11 

6.8 

5.7 

5.7 

5.7 

5.55 

..'     5.35 

5.5 

6.0 

8.3 

11.  fv> 

9.4 

6. 85 

5.8 

5.7 

5.7 

5.6 

..:   5.3 

6.0 

8.85 

10. 85 

9.  15 

6.9 

5.8 

5. 7 

5.7 

5.5 

..      5:4 

6.0 

9. 25 

10.5 

8.9 

7.05 

5.85 

5. 75 

5.7 

5.45 



J    5.5 



6.0 

10.95 



7.4 

5.8 

1  71 

6.50 
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Station  rating  table  for  QunnisonRiver  near  Cory ,  Colo. ,  from  January  1  to  December  £l}190il 


Oage. 
height. 

Discharge. ; 
Second-feet) 

Oage 
height. 

Discharge. 

Oage 
height. 

Feet. 

Discharge. 

!  height. 
1     Feet. 

1 

i  Discharge. 

1 

Feet. 

Feet. 

Second-feet. 

Second-feet. 

\second-feet: 

5.20 

430 

6.60 

1,630 

8.00 

3,810 

9.80 

|         8,490   • 

5.30 

480    ' 

6.70 

1,750    i 

8.10 

4,010 

10.00 

9,180   I 

5.40 

530 

6.80 

1,870    > 

8.20 

4,210 

10.20 

1         9,910 

5.50 

500 

6.90 

2,000 

8.30 

4,410 

|      10.40 

1        10,660  1 

5.60 

660 

7.00 

2,130 

8.40 

4,620 

10.60 

j        11,450 

5.70 

730 

7.10 

2,270 

8.50 

4,840 

10.80 

1        12,280 

5.80 

810 

7.20 

2,420 

8.60 

5,070 

11.00 

1        13,130 

5.90 

900 

7.30 

2,570 

8.70 

5,300 

!      11.20 

|        14,000  | 

6.00 

990    | 

7.40 

2,730    | 

8.80 

5,540 

1      11.40 

14, 8tt 

6.10 

1,090    ' 

1,190    ' 

1 

1,290    ' 

1,400    j 

7.50 

2,900 

8.90 

5,790 

1      11.60 

1        15,790   1 

.     6.20 

7.60 

3,070    | 

9.00 

6,050 

|      11.80 

j        16,730 

6.30 

7.70 

3,250    | 

9.20 

6,600 

|      12.00 

1       17'W  1 

6.40 

7.80 

3,430    ! 

9.40 

7,190 

| 

1 

6.50 

1,510    | 

7.90 

3,620    | 

9.60 

7,820 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  diKbup 
measurements  made  during  1904-1905.  It  is  fairly  well  defined  above  gage  height  5.9  feet.  Above pft 
height  12  feet  the  rating  curve  is  a  tangent,  the  difference  being  500  per  tenth. 

Estimated  monthly  discharge  of  Gunnison  River  near  Coryt  Colo.t  for  1906. 
[  Drainage  area,  5,233  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-21 . 


The  period . 


Discharge  in  second-feet. 


Maximum. 


590 

590 

1,290 

6,745 

19,200 

23,200 

5,420 

3,070 

945 

810 

770 

560 


Minimum.     Mean. 


455, 

530  j 

660 

900  i 

4,310  i 

5,790 

1,750 

730 

730  | 

660  | 

560  I 

480  : 


503 

563 

1,013 

2,251 

10,320 

14,110 

2,643 

1,308 

775 

744 

645 

517 


Total  in 
acre-feet. 


30,930 
31,270 
62,290 
133,900 
634,600 
839,600 
162,500 
80,300 
46,120 
45,750 
38,380  , 
21,530  | 


Run-off. 


Second-feet  jD    an 


0.098, 
0.108  I 
0.194 
0.430  ' 
1.97    , 
2.70 
0.505  i 
0.250  | 
0.148  I 
0. 142  I 
0.123 
0.099 


0.111 
0.113 
0.2* 
O.tt 
2.5 
1<H 
0  93 
0.3* 
0.1ft 
0.164 
fl.tf 
0.(C 


2,127.000 


I 


GUNNISON  IlIVKR  AT  WHITEWATER,  COLO. 

This  station  was  regularly  established  April  10  1902,  incomplete  series  of  gage  heigbtt 
having  been  obtained  during  1895,  1897,  and  1901.  It  is  located  at  the  steel  wagon  bridgf 
constructed  by  the  State  of  Colorado  at  a  point  about  one-half  mile  above  the  railroid 
station  at  Whitewater,  on  the  Denver  and  Rio  Grande  Railroad.  It  was  intended  that  this 
station  should  replace  that  formerly  maintained  on  the  Gunnison  at  Grand  Junction,  which 
was  abandoned  on  account  of  conditions  that  rendered  accurate  gagings  impossible. 

The  channel  is  straight  for  1,000  feet  above  and  500  feet  below  the  station.  The  cros 
section  at  the  bridge  is  282  feet  wide,  is  uniform  in  area,  and  is  clean.  The  right  bank  is  of 
alluvial  materia],  with  abrupt  slopes  about  14teeA  V\\g\v,  the  left  bank  is  of  the  same  materuli 
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t  slopes  more  gently  and  overflows  at  extreme  high  water.  The  bed  of  the  stream  is 
nposed  of  cobblestones,  coarse  gravel,  and  sand,  and  is  fairly  permanent.  At  the  center 
the  cross  section  the  current  is  broken  by  cylindrical  piers  and  old  sheet  piling,  and  a 
all  area  adjacent  to  these  fills  in  with  silt  at  low  water  but  scours  out  during  high  water, 
ere  is  but  one  channel  at  all  stages.  The  current  is  moderate  at  low  water  but  swift  at 
:h.    Gage  heights  range  from  3.5  to  14  feet. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  steel  bridge. 
»tay  line  is  used  at  high  water.  The  initial  point  for  soundings  is  the  edge  of  the  capstone 
the  left  masonry  abutment  on  the  downstream  side  of  the  bridge, 
rhe  gage,  which  was  read  twice  daily  during  1905  by  James  Page,  was  originally  of  wire, 
d  was  located  on  the  downstream  side  of  the  right  span.  On  April  8, 1904,  the  old  gage 
s  replaced  by  a  new  chain  gage  with  the  same  datum.  The  gage  scale* is  graduated  from 
■o  to  10  feet,  with  two  markers,  giving  a  range  of  20  feet  in  gage  heights.  The  length  of 
i  chain  from  the  end  of  the  weight  to  the  center  of  the  first  marker  is  21 .59  feet.  The 
»nd  marker  is  11.59  feet  from  end  of  weight  and  is  used  when  gage  heights  are  above  10 
t.  The  bench  mark,  established  July  3,  1904,  is  a  standard  United  States  Geological 
rvey  iron  bench-mark  post  located  about  40  feet  southeast  of  the  east  end  of  the  bridge; 
is  stamped  4,653.6  feet  above  sea  level ;  the  elevation  of  the  bench  mark  above  the  datum 
gage  is  6.83  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
uted  States  Geological  Survey  (Bull = Bulletin;  WS=Water^5upply  Paper): 

)eacription:  Bull  140,  p  189;  WS  16.  p  140;  66,  p  94;  85,  p  42;  100,  pp  64-65;  133,  p  162. 

discharge:  WS  85,  p  43;  100,  p  65;  133,  p  163. 

Xischarge,  monthly:  WS  85,  p  44;  100,  p  67;  133,  p  164. 

rage  heights:  WS  16,  p  140;  66,  p  95;  85,  p  43;  100,  p  66;  133,  p  163. 

Uting  table:  WS  85,  p  44;  100,  p  66;  133,  p  164. 


Discharge  measurements  of  Gunnison  River  at  Whitewater,  Colo.,  in  1905, 


Date. 


Hydrographer. 


rch30 

J  21 

y  22 

ie  4 

y  12 

gust  11. ... 
>tember  28 . 


R.  I.  Meeker. 

do 

....do 

....do 

....do 

....do 

do 


Width. 


Feet. 
246 
275 
275 
275 
262 
253 
205 


Area  of 

Mean 

Gage 
height. 

Dis- 

section. 

velocity. 

charge. 

Sq.ft. 

Ft.  pet  sec. 

Feet. 

Sec.-fl. 

487 

2.17 

4.25 

1,059 

2,744 

6.76 

11.95 

18,560 

2,797 

7.22 

12.15 

20,210 

3,092 

8.08 

13.25 

25,000 

978 

2.68 

5.62 

2,622 

691 

1.95 

4.45 

1,345 

-  513 

1.66 

3.90 

824 

Daily  gage  height,  in  feet,  of  Gunnison  River  at  Whitewater,  Colo.,  for  1906. 


Day. 


Apr. 


4.3 

4.3 

4.?5 

4. 25 

4.4 

4.25 

4.2 

4.5 

4.85 

5.1 

5.55 


May.   I  June. 


10.1 

12.  45 

9.6 

12.75 

8.85 

13. 15 

s.  ar> 

13.85 

7.75 

13.  G 

7. 65 

13.05 

7.95 

13. 2 

8.7 

13.5 

8.8 

13.55 

8.35 

12.95 

July. 

Aug. 

Sept. 

7.7 

6.4 

4.0 

7.35 

6.15 

4.05 

7.1 

5.65 

3.9 

6.85 

5.3 

3.95 

6.55 

5.15 

4.6 

6.45 

5.05 

4.4 

6.25 

5.05 

4.45 

6.05 

4.95 

4.35 

6.05 

4.75 

4.25 

5.95 

4.6 

4.2 

5.8 

4.45 

4.05 

Oct. 

4.65 

4.65 

4.45 

4.35 

4.25 

4.2 

4.25 

4.15 

4.05 

4.0 

3.9V. 
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Daily  gage  height,  in  feet,  of  Gunnison  River  at  Whitewater,  Colo.,  for  1906— Continued 

July.  I   Aug. 


Day. 


12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Apr. 


5.8 

5.7 

5.55 

5.4 

5.3 

5.55 

5.75 

5.75 

5.9 

5.75 

5.5 

5.65 

5.75 

6.05 

6.4 

6.7 

7.35 

8.1 

8.65 


May. 


June. 


7.95 

7.8 

7.85 

7.8 

8.35 

9.4 

10.3 

10.9 

11.6 

11.95 

12. 15  I 

12.6    1 

12.75  ' 

12.55 

12.45 

12.35 

12.05 

11.3    I 

10.65  | 

10.95  I 


12.5 
12.25 
12.05 
11.85 
11.7 
11.1 
10.45 
10.15 
9.9 
9.6 
9.35 
9.15 
9.05 
8.8 
8.75 
8.5 
8.4 
8.2 
8.0 


5.65  j 

5.5 

5.5 

5.4 

5.45 

5.35 

5.35 

5.15 

5.15 

5.1 

5.1 

5.1 

5.05 

4.85 

4.65 

4.7 

4.7 

4.65 

5.0 

5.8 


4.55 

4.55 

4.5 

4.45 

4.4 

4.25 

4.1 

4.0 

3.95 

3.9 

3.8 

3.7 

3.85 

3.8 

3.85 

3.95 

3.85 

3.8 

3.95 

4.05 


Sept.  .   Oct 


4.05 

4.0 

3.9 

3.8 

3.8 

3.8 

3.75 

3.7 

3.7 

3.75 

3.75 

3.75 

3.7 

3.8 

3.95 

3.95 

3.9 

4.35 

4.55 


3.0 

3.1 

19 

40 

3.S5 

40 

406 

42 

411 

415 

40 

43 

43 

425 

43 

425 

43 

4S 

125 

425 


Station  rating  table  for  Gunnison  River  at  Whitewater,  Colo.,  from  April  1  to  May  1, 1905. 


Gage 
height. 

1  Discharge,  i 

"l                     i 
Second-feet. 

Gage 
height. 

Discharge. 

! 

Gage 
height. 

Discharge. 

i     Gage 
1  height. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

i 

I     Feet. 

Second-feetA 

4.00 

695    ' 

5.20 

1,860    i 

6.40 

3,530 

7.60 

5.610 

4.10 

I              765    ; 

5.30 

1,985 

6.50 

3,690 

7.70 

5,800    1 

4.20 

1             840 

5.40 

2,110 

6.60 

3.850 

!        7.80 

5,990    | 

4.30 

'             920 

5.50 

2,240    1 

6.70 

4,010 

'        7.90 

6,190    | 

4.40 

i          1,005    ' 

5.60 

2,370 

6.80 

4,180 

8.00 

6,400    , 

4.50 

1,095    , 

5.70 

2, 505     , 

6.90 

4,350 

8.20 

6,830    1 

4.60 

1,190 

5.80 

2,640 

7.00 

4,520 

j        8.40 

7,300    | 

*4.70 

1.290    ' 

5.90 

2,780    : 

7.10 

4,690' 

|        8.60 

7,810    | 

4.80 

1,395 

6.00 

2,920     | 

7.20 

4,870 

!        8.80 

8,350    | 

4.90 

1,505 

6.10 

3,070 

7.30 

5,050 

1        9.00 
!        9.20 

8,910 

5.00 

1           1,620 

6.20 

3,220 

7.40 

5,230 

9,490    ' 

5.10 

I           1,740     ' 

1                  !| 

6.30 

3,370    i 

7.50 

5,420 

|        9.40 

1 

10,090    1 

Note.-  The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1904-5     Below  7.8  feet  the  table  is  the  same  as  for  1904. 
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,from  May  2  to  October  31, 1906. 


Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. ' 
Second-feet. 

6r  ^ 

Discharge. ' 
Second-feet.] 

Gage 
height. 

Discharge. 

Fret. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

3.70 

720 

5.20 

2,085 

b.70 

4,280    | 

9.40 

10,180 

3.80 

795 

5.30 

2,205 

6.80 

4,450    | 

9.60 

10,750 

3.90 

870 

5.40 

2.330 

6.90 

4,625    1 

9.80 

11,340 

4.00 

950 

5.50 

2,460 

7.00 

4,800    | 

10.00 

11,960 

4.10 

1,030 

5.60 

2,590 

7.20 

5,160    1 

10.20 

12,600 

4.20 

1,115 

5.70 

2,725    ' 

7.40 

5,540    ; 

10.40 

13,250 

4.30 

1,200 

5.80 

2,865    j 

7.60 

5,930 
6,340 

10.60 

13,920 

4.40 

1,290 

5.90 

3,010    ; 

7.80 

10.80 

14,610 

4.50 

1,380 

6.00 

3,160 

8.00 

6,760    ' 

11.00 

15.C20 

4.60 

1,470 

6.10 

3,310 

8.20 

7,200    ' 

11.50 

17,180 

4.70 

1,565 

6.20 

*       3,465 

8.40 

7,650 

12.00 

19,240 

4.80 

1,660 

6.30 

3,620 

8.60 

8,120    J 

12.50 

21,520 

4.90 

1,760 

6.40 

3,780 

8.80 

8,600    1 

13.00 

23,920 

5.00 

1,860 

6.50 

3,945 

|        9.00 

9,100 

13.50 

26,370 

5.10 

1,970 

6.60 

1 

4,110 

9.20 

9,630    : 

E.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
rements  made  during  1904-1905,  and  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Gunnison  River  at  Whitewater,  Colo.,  for  1005. 
[Drainage  area,  7,868  square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Total  in 
acre-feet. 

148,400 

Second-feet  \ 

per  square 

mile. 

Depth 
inches. 

7,945 
22,710 
28,080 
6,130 
3,780 

840 
6,030 

2,494 
12,720 

.317 

.354 

782, 100  1             1.  62 
1,000,000'              2.14 
171,100                  .354 

1.87 



6,760 

16.810 

2.39 

1,518           2,783 
720  ,        1.420 

.408 

st 

87,860 
57,240 
67,820 

.182 
.122 
.140 

.210 

tnber 

1,470  !               720  ;  I         962 
1,518  .                870           1.103 

.136 

»er 

.161 

The  period 

2.315,000 

i 

NORTn  FORK  OF  GUNNISON  RIVER  NEAR  IIOTCIIKISS,  OOI-O. 

is  station  was  established  April  13,  1901.  It  is  located  1  miles  below  Hotchkiss,  Colo., 
le  ranch  of  L.  Goreuch,  and  replaces  the  station  maintained  during  1903  at  the  high- 
bridge  one-half  mile  east  of  Hotchkiss  and  abandoned  because  of  unsatisfactory  con- 
ns. 

e  channel  is  180  feet  wide  and  is  straight  for  S00  feet  both  above  and  below  the  station, 
banks  are  composed  of  alluvial  material  and  are  not  liable  to  overflow.  The  bed  of 
tream  is  composed  of  large  and  small  cobblestones,  with  some  gravel,  and  changes 
during  extreme  high  water.  There  are  two  channels  at  low  water,  divided  by  a  bar; 
gh  stages  there  is  but  one  channel.  The  current  is  swift  at  all  stages.  Gage  heights 
3  from  1  foot  to  6  feet. 

scharge  measurements  are  made  by  means  of  a  cable  and  car,  the  property  of  the 
■ver.     The  initial  point  for  soundings  is  near  the  left  end  of  the  cable  and  is  marked 
d"  on  the  tag  line.     A  stay  line  -40  feet  upstream  is  used  during  high  water. 
ie  gage,  which  was  observed  during  1905  by  L.  Gorsuch,  is  an  inclined  timber  ^  gradu- 
from  zero  to  7  feet,  and  is  located  on  the  right  bank  about  800  ieet  &o^raatafe«x&Vrom 
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the  cable.  The  bench  mark  is  a  point  on  a  large  bowlder  on  the  right  bank  of  the  itit 
about  50  feet  to  the  right  of  the  gage,  designated  by  a  circle  of  white  paint  and  mti) 
"B.  M.;"  elevation  above  the  zero  of  the  gage,  9.34  feet. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Wd 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pages  167-170. 

Discharge  measurements  of  North  Fork  of  Gunnison  Rivet  near  Hotchkis*,  Colo.,  ui  190i 


Date. 


April  11... 

May7 

May  20... 

June  2 

June  14... 
June  28... 
July  12.... 
August  2 . 
October  3 . 


Hydr~grapher. 


I  Wklth  ,  Area  of  |     Mean     '    Guk 
I WKUn-  section,     velocity,     neighi 


R.I.Meeker 

OroMcDermith. 
A.  A.  Weiland... 

...do 

....do 

do 

do 

do 

R.I.Meeker.... 


Du 

cb»u 


Feet. 
100 
164 
175 
175 
170  I 
170 
143  , 
115  J 
65, 


8q.fl.     Ft.  per  tee.      Fat.     So.- 


204 

714  ' 
606  | 
683  | 
374  | 
187  j 
122 
48! 
I 


3.78 
4.04 
7.80 
812 
6.50 
4.49 
3.42 
2.52 
2.35 


110 
3.95 
5.40 
5.30 
4.70 
3.6) 
2.60 
2.2 
1.78 


Daily  gage  height,  in  feet,  of  North  Fork  of  Gunnison  River  near  Botckkiss,  Colo.,  far  lfr 


Not.    t 


Not*.— No  Ice  record. 


GUNNISON   RIVER   DRAINAGE   BASIN. 
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'tation  rating  table  for  North  Fork  of  Gunnison  River  near  HotchJciss,  Colo.,  from  January  1  to 

May  16, 1905. 


Gage, 
height. 

Discharge.  1 

Gage 
height. 

Discharge.  - 

Gage 
height. 

Feet. 

• 
Discharge. ' 

Second-feet. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet: 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.20 

120 

3.10 

790 

4.00 

2,200 

4.90 

4,290 

2.30 

J             ISO 

3.20 

920    ! 

4.10 

2,400 

5.00 

4,570 

2.40 

1         no  i 

3.30 

1,060 

4.20 

2,610 

5.10 

4,850 

2.50 

240    | 

I            300    ! 

3.40 

1,190 

4.30 

2,820 

5.20 

5,140 

2.60 

3.50 

1,340 

4.40 

3,040 

5.30 

5,440 

2.7!) 

370 

3.60 

1,560 

4.50 

3,270 

5.40 

5,740 

2.80 

i       *°  i 

3.70 

1,660 

4.60 

3,510 

2.90 

'             500    > 

3.80 

1,830 

4.70 

3,760    j 

3.00 

670    i 

3.90 

2,010 

; 

4.80 

4,020    j 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
eaaurementfl  made  during  1905.  It  is  well  defined  between  gage  heights  2.2  feet  and  3.1  feet.  Above 
ige  height  3.5  the  table  is  uncertain. 

tation  rating  table  for  North  Norlc  of  Gunnison  Rivernear  Uotchkiss,  Colo.,  from  May  17  to 

December  31, 1905. 

Gage 
height. 


1    °*g* 

1  height. 

Discharge. ' 

Gage 
height. 

Discharge. 

Feet.    . 

Second-feet. 

Feet. 

Second-feet. 

1.00 

0 

2.10 

260 

1.10 

2 

2.20 

320 

1.20 

8 

2.30 

390 

1.30 

18 

2.40 

460 

1.40 

32 

2.50 

540 

1.50 

50 

2.60 

630 

1.60 

75 

2.70 

720 

1.70 

106 

2.80 

820 

1.80 

135 

2.90 

930 

1.90 

170 

3.00 

1,040 

2.00 

210 

3.10 

1,160 

Feet. 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.20 
4.40 


Discharge. 

1 

Gage 
height. 

Feet. 

Discharge. 

Second-feet  J 

Second-feet. 

1,280 

4.60 

3,680 

1,410 

4.80 

4,150 

1,540 

5.00 

4,640 

1,680 

5.20 

5,140 

1,830 

5.40 

5,660 

1,980 

5.60 

6,190 

2,140 

5.80 

6,740 

2,310 

6.00 

7,300 

2,480 

2,850 

3,250    , 

Tote. — The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
asurements  made  during  1905.    It  is  well  denned  above  gage  height  1.7  feet. 

timated  monthly  discharge  of  North  Fork  of  Gunnison  River  near  Uotchkiss,  Colo.,  for  1905. 
[Drainage  area,  850  square  miles.] 
i        Discharge  in  second-feet 


Month. 


I  Maximum.  Minimum,  j    Mean. 


Total  In 
acre-feet. 


I 


Run-off. 


uiuary 190 

ebruary 190 

larch 460  ! 

Ipril !  3 ,  635 

Hay '  7,300 

June 7,  100 

July 1.345  '. 

August 500 

September 142 

October 1G3  I 

November 210  ! 

December 355  ' 

Theyear I  7,300 


120 

120 

240 

252 

1,920 

1,475 

190 

8 

5 

75 

90 

105 


159 

140 

292 
1,102 
4. 470   ! 
3,980 

577       ' 

125 
27.5  I 

108 

121       | 

199 

948 


i 


8,108 

17,950 

09.140 

275,200 

237,200 

35,  480 

7,086 

1,030 

6,  Ml 

7,200 

12,240 


Second-feet  I 

per  square  i 

mile.        I 

0.187  ' 

.172  I 

.344  ' 

1.37    i 

5.27 

4.G9    ' 

.079  ! 

.147  j 

.032 

.127  I 

.142  I 

.234  ; 


Depth  in 
inches. 


0.210 
.179 
.397 
1.53 
G.08 
5.23 
.783 
.170 
.036 
.146 
.158 
.270 


&&,'*»  l. 


\.Y1 


\Vlfc 


118        8TREAM  MEA8UREMENT8  IN  1905,  PART  XI. 

CIMARRON  CREEK  AT  CIMARRON,  COLO. 

Cimarron  Creek  rises  in  the  extreme  southwestern  part  of  Gunnison  County  and  flow 
northward  to  its  point  of  junction  with  Gunnison  River.  The  drainage  area  is  entirely 
mountainous.  During  the  summer  and  fall  short,  heavy  rainstorms  occur  frequently,  ami 
the  rapid  run-off  induced  by  the  steep  slopes  of  the  basin  causes  sudden  fluctuations  in  gage 
heights. 

The  gaging  station  was  established  April  28, 1903.  It  is  located  at  Smith's  private  bridge, 
1,000  feet  south  of  the  Denver  and  Rio  Grande  Railroad  station  at  Cimarron,  in  T.  48  X.. 
R.  6  W.,  and  about  1  mile  above  the  mouth  of  Cimarron  Creek. 

The  channel  is  straight  for  100  feet  above  and  250  feet  below  the  bridge.  Both  banks  are 
low,  rocky,  and  partly  wooded  and  have  not  been  known  to  overflow  during  the  past  la 
years.  The  bed  of  the  stream  is  composed  of  bowlders  and  cobblestones  and  is  very  rough, 
but  is  stable.  The  gradient  is  steep,  though  somewhat  uneven.  At  low  water  there  is  bat 
one  channel.  At  high  water  there  are  two  channels  divided  by  the  central  pier  of  the  bridge. 
The  current  is  always  rapid.  Gage  heights  range  from  1.5  to  4  feet.  Accurate  measure- 
ments are  difficult  to  secure  on  account  of  the  roughness  of  the  section  and  the  swift  and 
irregular  velocities. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  footbridge,  which  is 
supported  by  two  log  abutments  and  one  log  crib  pier  in  the  center  of  the  stream.  The 
initial  point  for  soundings  is  the  left  abutment  on  the  downstream  side  and  is  marked  zero 
on  the  bridge.  The  bridge  was  washed  away  in  June,  1905,  but  was  replaced  shortly  after- 
wards at  a  greater  elevation. 

The  gage,  which  was  read  during  1905  by  J.  L.  Linscott,  is  a  vertical  staff  graduated  from 
zero  to  6  feet,  spiked  to  the  face  of  the  left  abutment  of  the  bridge  on  the  downstream  side. 
The  bench  mark  consists  of  two  nails  driven  into  the  root  of  a  cottonwood  tree  50  feet  west 
of  gage;  elevation  above  the  zero  of  the  gage,  8.24  feet.  This  station  was  discontinued 
December  31, 1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey : 

Descript  on:  100,  pp  82-83;  133.  p  165. 

Discharge:  66,  p  55:  85,  p  77;  100,  pp  83,  94;  133,  p  165. 

Discharge,  monthly:  100,  p  84;  133,  p  167. 

Gage  heights:  100.  pp  83-84;  133,  p  166. 

Rating  table:  100,  p  84;  133,  p  166. 

Discharge  measurements  of  Cimarron  Creek  at  Cimarron,  Colo.,  in  1905. 


Date.  Jlydrographer. 


I 

April  1 '  R.  I.  Meeker.... 

May  11 Oro  McDermith. 

May  23 '  A.  A.  Weiland. . . 

May  23 i  U.  I.  Meeker 

Juno  0 i  A.  A.  Weiland. . . 

Juno  19 do 

July  18 do 

August  11 do 

October  5 '  R.I.  Meeker 


Vidth. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Pis- 
charge. 

Frrt. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec.-ft. 

32  | 

20 

2.20 

1.70 

44 

39  | 

45 

3.33 

2.30 

13 

47  i 

ias 

6. 07 

3.50 

730 

48  i 

103 

6.65 

3.48 

t*5 

47 

140 

7.76 

4.20 

l.tf 

02  ' 

103 

5.99 

3.45 

617 

33  ' 

28 

3.00 

2.00 

$4 

35 

23 

2.30 

1.85 

53 

24  , 

18 

1.72 

1.65 

31 
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Daily  gage  height,  in  feet,  of  Cimarron  Creek  at  Cimarron,  Colo.,  for  1905. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1.63 

1.6 

1.63 

1.6 

1.63 

1.73 

1.63 

1.57 

1.6 

1.57 

1.6 

1.6 

1.6 

1.63 

1.5 

1.47 

1.5 

1.63 

1.63 

1.57 

1.55 

1.63 

1.63 

1.63 

1.77 

1.67 

1.63 

1.7 

1.77 

2.05 

Oct. 

Nov. 

Dec. 

1 

1.95 

i.« 

1.68 
1.75 
1.68 
1.68 
1.65 
•  1.78 
1.82 
1.82 
1.82 
1.78 
1.72 
1.75 
1.65 
1.7 
1.82 
1.82 
1.85 
1.78 
1.68 
1.78 
1.82 
1.78 
1.8 
1.85 
1.92 
2.25 
2.3 
2.4 

2.65 

2.82 

2.5 

2.38 

2.35 

2.28 

2.2 

2.2 

2.62 

2.28 

2.3 

2.28 

2.38 

2.3 

2.42 

2.85 

2.95 

3.0 

3.1 

3.1 

3.28 

3.55 

3.65 

3.4 

3.3 

3.5 

3.55 

3.5 

3.22 

3.2 

3.45 

3.7 

3.85 

3.92 

4.1 

4.25 

4.1 

4.1 

4.08 

4.12 

4.03 

4.0 

3.91 

3.82 

3.8 

3.87 

3.65 

3.52 

3.53 

3.37 

3.33 

3.3 

3.3 

3.13 

3.2 

3.23 

3.1 

3.07 

3.05 

2.97 

2.95 

2.85 

2.77 

2.75 

2.5 

2.6 

2.55 

2.55 

2.55 

2.4 

2.45 

2.4 

2.35 

2.3 

2.25 

2.3 

2.15 

2.1 

2.0 

2.13 

2.3 

2.15 

2.15 

2.03 

1.9 

2.1 

2.1 

2.2 

2.15 

2.95 

2.85 

2.73 

2.5 
2.3    i 
2.25  1 
2.17  1 
2.1     j 

2.07  I 
2.0 
2.05  j 

1.8  | 

1.7  I 
1.85  1 

1.8  : 

1.8 
1.77! 
1.73  ! 
1.7    j 
1.67  | 
1.7 
1.57  , 
1.63  ; 
1.6 
1.6 
1.63 
1.63 
1.63 
1.6 
1.6 
1.63  , 
1.65  ; 
1.7    1 
1.73 
i 

1.77 
1.87 
1.65 
1.9 
1.65 
1.65 
1.63 
1.6 
1.65 
1.65 

... 

1.55 

1.57 

1.55 

1.6 

1.6 

1.63 

1.6 

1.63 

1.6 

1.6 

1.63 

1.87 

1.63 

1.53 

1.63 

1.65 

1.63 

1.65 

1.65 

1.7 

1.63 
1.65 
1.65 
1.63 
1.65 
1.65 
1.57 
1.55 
1.57 
1.55 
1.53 
1.53 
1.57 
1.6 

1.55 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.8 

1.6 

1.75 

1.72 

1.75 

1.78 

1.78 

1.75 

1.78 

1.8 

1.82 

1.72 

1.8 

1.7 

1.78 

1.8 

1.72 

1.8 

1.75 

1.75 

1.78 

1.8 

11 

12 

13 

14 

15 

1.57       

16 

1.57  1 

17 

1.6 
1.57 
1.53 
1.57 

18 

19 

20 

21 

1.53  1 

22 

1  55  i 

23... 

165! 

24.. 

1.5    ' 

25.. 

1  55  ' 

».. 

1  53  ' 

!7. 

1  63  • 

8. 

1  57  ! 

9. 

1.55 
1.55 

3. 

L. 

_ 

Note.— River  frozen  during  December. 

*<Uion  rating  table  for  Cimarron  Creek  at  Cimarron,  Colo.,  from  March  10  to  December  1, 

190.5. 


Gage 
height. 

Discharge. 

Gage 
height. 

!  Discharge. 

Gage 
height. 

Feet. 

Discharge. 
Second-fret. 

Gage 
height. 

Discharge. 
Second-fret. 

Feet. 

Second-feet. 

Fret. 

i 
Second-fret. 

Frrt. 

1.50 

22    1 

2. 30 

152 

3. 10 

47:5 

3.90 

1             973 

1.60 

28 

2.40 

181 

3.20 

526    ' 

4.00 

!          1,050 

1.70 

37 

2. 50 

213 

j         3. 30 

582 

4.10 

|          1, 130 

1.80 

49 

2.60 

1              247 

'         3.  10 

1              640 

4.20 

|          1,213  . 

1.90 

65 

2.70 

285 

3. 50 

1              700 

4.30 

|          1,300 

2.00 

83 

2.  SO 

327 

3.  60 

763 

2.10 

105 

2.90 

1              373 

3.  70 

830    , 

2.20 

126    . 

1 

3. 00 

1               422 

3.80 

900 

1 

Note.— The  above  table  is  appl'oable  only  for  o.jen-ohunncl  eonil  tons.    It  is  based  on  discharge 
Measurements  made  during  1904-1905.    It  is  well  defined  between  gage  heights  1.7  feet  and  3.5  feet. 
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Estimated  monthly  discharge  of  Cimarron  Creek  at  Cimarron,  Colo.,  for  1906. 
[Drainage  area,  210  square  miles.] 


Month. 


March  10-31. 

April 

May 

June 

July 

August 

September. . 

October 

November... 


The  period. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


52 
181 
796 
1,256 
397 
213 
93 
65 
32 


28 
32 
126 
397 
65 
26 
20 
24 
22 


44.5 
57.5 

389 

796 

185 
59.4 
32.4 
33.4 
26.7 


Total  in 
acre-feet. 


1,942 
3,422 

23,920 
.47,360 

11,380 
3,652 
1,928 
2,054 
1,589 


Run-off. 


Second-feet 
per  souare 


.212 
.274 
1.85 
3.79 
.881 
.283 
.154 
.159 
.127 


PepuVi 


97,250 


.171 
.* 
2.13 
4.23 
l.(B 

.a 

.171 
.IS 

.IS 


ITNCOMPAHGRE  RIVER  NEAR  COLONA,  COIA>. 

This  station  was  established  April  9,  1904.  It  is  located  at  the  private  road  bridge  of 
J.  M.  Duckett,  in  T.  47  N.,  R.  8  W.,  one-half  mile  above  Eldredge  siding  on  the  Denver 
and  Rioj  Grande  Railroad  end  3  miles  above  Colona,  Colo.  It  is  best  reached  by  drivirg 
from  Montrose.  The  station  replaces  one  that  was  established  August  10, 1903,  at  Kettle  8 
bridge,  1  mile  south  of  Colona,  to  take  the  place  of  the  original  station,  which  was  located 
one-half  mile  northeast  of  Colona.  Both  of  these  stations  were  abandoned  because  of 
unsatisfactory  conditions. 

The  channel  is  straight  for  abent  300  feet  above  and  below  the  station.  The  banks  are 
about  4  feet  high,  arc  rocky  and  partly  wooded,  and  neither  is  subject  to  overflow.  The 
bed  of  the  stream  is  composed  of  large  and  small  cobblestones,  and  a  loose  deposit  of  silt 
shifts  along  each  side.  There  is  but  one  channel  at  all  stages  and  the  current  is  swift 
Gage  heights  range  from  0.5  foot  to  4  feet.  Accurate  measurements  are  difficult  to  secure 
on  account  of  the  rough  bed  and  steep  gradient  of  the  channel. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  46.2-foot  single-span 
bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  downstream 
edge  of  the  left  abutment. 

The  gage,  which  was  read  during  1905  by  Miss  Clara  Duckett,  is  an  8-foot  board  graduated 
from  zero  to  7  feet.  It  was  spiked  vertically  to  the  upstream  side  of  the  left  abutment. 
The  high  water  of  June,  1905,  caused  the  pier  to  sink  0.18  foot  during  July,  and  on  August 
14,  1905,  the  gage  was  moved  to  the  downstream  side  of  the  left  pier  and  set  at  the  original 
datum.  The  bench  mark  is  the  upper  edge  of  a  large  screw  set  about  3  feet  above  the 
ground  in  an  8-inch  willow  tree  75  feet  south  and  upstream  from  the  right  end  of  the  bridge; 
elevation,  9.97  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description  :  100,  pp  72-73;  133.  pp  171-172. 
Discharge  :  100,  p.  73 ;  133.  p  172. 
Discharge,  monthly  :  100,  p  7"> ;  133,  p  174. 
Gage  heights  :  100,  p  74  ;  133.  p  173. 
Rating  tables :  100,  pp  74-75 ;  133,  pp  173-174 
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Discharge  measurements  of  Uneompahgre  Rirer  near  Colona,  Colo.,  in  1905. 


Date. 

llydrographer. 

Width. 
Feel. 

Area  of 
section,     v 

Sq.ft.     Ft 

Mean 
elocity. 

Gage 
height. 

Dis- 
charge. 

.  per  sec.     Feet. 

Sec.-ft 

rill3 

R.  I.  Meeker. 

46 

49 

2.84            1.10 

139 

F-3 

yl* 

3T29 

Oro  McDerm 
A.  A.  WeUan 

ith 

.;          47 
J          47 

91 
110 

4.27 

4.88 

1.90 
2.30 

389 

d 

537 

do 

-■          4? 

114  , 

4.94 

2.20 

564 

m8 

do 

-1          47 

170 : 

8.15,'          3.75 

1,384 

M21 

do 

.'          47 

129 

6.38            2.80 

822 

y» 

: do 

47 

98 

4.95 

2.12 

485 

y» 

1 do 

47 

76  j 

3.92 

1.72 

298 

gut  7 

' do 

47 

73  ; 

3.96 

1.72 

289 

«uat  H 

do 

47 

63 

3.39  i          1.40 

214 

fcoberl 

|  It.  I.  Meeker. 

1     « 

57 

3.25  1          1.56 

185 

Daily  gage  height,  in  feet, 

of  Uneompahgre  River  near  Colona,  Colo.,  for  1905. 

Day. 

Feb. 

Mar. 

Apr. 

May. 

1 
June.  1  July. 

Aug. 

1              1 
Sept.     Oct.     Nov. 

Dec. 

1.2 

1.15 

1.15 

1.0 

1.1 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

.9 

.9 

.9 

.95 
1.0 
1.0 
1.0 

.95 
1.0 
1.15 
1.0 

1.05 

l.l 

1.0 

1     "* 
.95 

1.0 

1.05 

1.15 

1.2 

1.3 

1.3 

1.3 

1.15 

1.0 

1.0 

1.0 

1     1-2 
i    1.2 

!     1.4 

l.:.pi 

1.2 

1.7 

1.2 

1.3 

2.2 

2.25 

1.9 

1.85 

1.75 

1.7 

1.65 

1.75 

1.9 

1.75 

1.7 

1.75 

1.8 

1.7 

1.8 

2.15 

2.6 

2.65 

2. 55 

2.55 

2.5 

2.9 

2.9 

2.9 

2.9 

2.95 
3.25 
3.4    ; 
4.2 

4.1  ; 

4.0 

4.0 

4.1 

4.2    j 

4.0 

4.0 

4.0 

4.1 

4.05 

4.0 

3.8 

3.4 

3.5 

3.0 

3.4 

3.2 

2.9") 

3.0 

3.0 

3.0 

2.62 
2.42 

2.:« 

2.27 
2.22 
2.07 
1.82 
1.82 
1.92 
1.92 
1.87 
1.82 
1.82 
1.92 
2.02 
1.82 
1.82 
1.82 
1.87 
2.02 
1.87 
1.87 
1.72 
1.82 
1.72 

1.87 

1.97 

1.97 

1.82 

1.82 

1.82 

1.72 

1.72 

1.72 

1.62 

1.52 

1.47 

1.47 

1.6 

1.6 

1.6 

1.4 

1.4 

1.35 

1.2 

1.2 

1.2 

1.1 

1.1 

i 
1.2         1.47  !     1.06 

0.06 

1.2         1.22       1.11  :        .96 

1.2         1.27  !     1.11  i 

1.3         1.22  I     1.11  ' 

0.7 
.75 
.75 
.7 
.7 
.7 
.7 

1.35  ;     1.27  |    0.96  ' 

1.3         1.27  .     1.01    

1.3         1.27  1      .96    

1.3         1.22 
1.3         1.22 

1.01    

1.01    

1.3 
1.15 

1.22 
1.12 

.96    

. 

1.01 

1.15       1.12 
1.2         1.17 
1.2         1.12 
1.15  !     1.07 

1.01 

.96 

.96      

1  01 

1.25       1-22  !        9H      .... 

1.1 

1.15 

1.15 

1.22 
1.22 
1.22 

.96 

1.01    

.8 
.8 
.85 

1.01    

1.2         1.22 
1.1         1.22 
1.15       1.12 
1.15       1.12 
1.0         1.22 
1.05       1.17 

.96    

.96  '     .. 

:." 

.9 
.9 

1.01  ' 

J. 

.96    .   .. 

1 

l  rw>      . 

i 

1.06    

% 

'      .8 

1.0 

1.45 

2.75 

3.0 

1.72 

1.1 

1.0         0.97 

>•<«" 

7 

.8 
.9 

1.0 
1.0 

1.75 
1.9 

2.K 
2.  To 

3.0 
3.0 

1.S7 
1.97 

1.1 
1.25 

1.0         1.02         .CM 

8 

1.15       1.07 

.96    

& 

1.0 
.9 
.9 

2.1 
2.1 

i 

2.3 
2.2 
2.  65 

2.95 
2.K 

2.  47 
2>7 
2.47 

1.15 
1.35 
1  •<'> 

1.3         1.12 
1  15       1  12 

1  01 

» "■ 

1   01 

n ! 

1    17 

1 

l 



Note.— River  froien  February  12-18. 
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STREAM   MEA8UREMENT8   IN   1905,  PART    XI 


Station  rating  table  for  Uncompahgre  River  near  Colona,  Colo.,  from  February  6  to  J 

2%  1906. 


Gage 
height. 


Discharge. 


Feet. 
0.70 
.80 
.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 


^Second-feet. 

i  75 

I  85 

|  100 

'  120 

!  140 

I  165 

|  190 

'  215 

'  245 


Gage 
height. 


Feet. 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 


Discharge. 

\8econd-feet.\ 

I  275 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  ' 
measurements  made  during  1°04-1905.    It  is  fairly  well  defined  between  gage  heights  1 

Estimated  monthly  discharge  of  Uncompahgre  River  near  Colona,  Colo.,  for  1906. 
[Drainage  area,  433  square  miles.] 


Month. 


February,  17  days. 

March  

April 

May 

June 

July 

August 

September 

October 

November 


The  period . 


Discharge  in  second-feet. 


Maximum. 


100 
165 
460 
860 
1.800 
844 
408 
202 
236 
143 


Minimum,  i    Mean. 


i 


75  | 
100  I 

no  I 

293  ! 
805  ' 
317  j 
140  | 
120 
114 
112 


85.8 
1?2 
197 
543 
1,279 
436 
246 
161 
161 
121 


Run-off. 


Total  in    i  «--«_ A  ,^* 

acre-feet.    Mand-fcet  [wa 

I  per  square  VJJJ 

mile.  "~— 


2,893 
7,501 
11.720 
33,390 
76, 110 
26,810 
15,130 
9,580 
9,900 
7.200 


200,200 


0.198 
.282 
.455 

1.25 

2.95 

101 
.568 
.372 
.372 
.279 


11 

I.I 
M 
M 

M 


UNCOMPAHGRE  RIVER  AT  MONTROSE,  COLO. 

This  station  was  established  April  22,  1903.     It  is  located  at  the  iron  highway  bri<|p 
west  of  Montrose  and  one-fourth  mile  west  of  the  Denver  and  Rio  Grande  Railroad 
Haskell  Park. 

The  channel  is  straight  for  100  feet  above  and  300  feet  below  the  bridge.  The  right byk 
is  of  earth;  the  left  bank  is  of  earth  below  the  bridge,  but  above  the  bridge  is  the stMf 
slope  of  a  shale  bluff.  Both  banks  are  liable  to  overflow  at  extreme  high  water.  The  tad 
of  the  stream  is  composed  of  cobblestones  and  gravel  and  is  quite  rough.  There  is  but  on 
channel  at  all  stages,  broken  during  high  water  by  the  left  pier  of  the  bridge.  Thehigte 
portion  of  the  left  side  of  the  channel  is  covered  with  undergrowth  which  obstructs  the  5w 
during  high  stages.     The  current  is  rapid  at  all  times.     Gage  heights  range  from  2  to6f«t 

Discharge  measurements  are  made  from  either  side  of  the  bridge.  The  initial  point  fa 
soundings  is  at  the  inner  edge  of  the  lower  cylinder  bridge  pier  at  the  right  bank. 

The  gage,  which  was  read  twice  dairy  during  1905  by  Herbert  Reeves,  is  a  vertical  stifi, 
graduated  from  zero  to  8  feet ,  spiked  to  a  wing  dam  20  feet  above  the  bridge.  The  aw^ 
this  gage,  which  was  established  April  15,  1904,  is  1.45  feet  higher  than  that 
gage  which  it  replaced.  The  bench  mark  consists  of  two  nails  driven  ini 
root  of  a  cottonwood  tree  50  feet  to  the  right  of  the  gage;  elevation, 
&ero  of  the  gage. 
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itioD  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
ates  Geological  Survey  (Ann = Annual  Report;  WS=Water-Supply  Paper): 

on:  WS  50,  p  379-480;  100,  p  70;  133,  p  175. 

e:  WS  50,  p  380;  66,  p  06;  100,  p  70;  133,  p  175. 

e,  monthly:  Ann  22,  iv,  p  392;  WS  100,  p  72;  133,  p  177. 

?hts:  WS  11,  p  60;  50,  p  380;  100,  p  71;  133,  p  176. 

iblea:  WS  52,  p  520;  100,  pp  71-72;  133,  p  176. 

Hseharge  measurements  of  Uncompahgre  River  at  Montrose,  Colo.,  in  1905. 


Hydrographer. 


R.I.Meeker 

OroMcDermith. 
A.  A.  Weiiand.. 

R.  I.  Meeker 

A.  A.  Weiiand... 

....do 

....do 

....do 

do 


I 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 
2.40 

Dis- 
charge. 

Feet. 
35 

Sq.ft. 
40 

Ft.  per  sec. 
2.72 

Sec.-ft. 
109 

37 

66 

4.21 

3.22 

278 

43 

120 

5.64 

4.30 

677 

91 

218 

6.78 

5.38 

1,479 

40 

96 

5.33 

3.73 

512 

35 

64 

2.89 

2.57 

185 

32 

48 

1.98 

2.05 

95 

35 

44 

1.73 

1.95 

76 

34 

•       44 

2.93 

2.45 

129 

lily  gage  height,  in  feet,  of  Uncompahgre  River  at  Montrose,  Colo.,  for  1905. 


Jan.     Feb. 


'    2.35 

2.22 

2.38 

2.2 

2.3 

2.2 

2.28 

2.2 

2.3 

2.2 

2.32 

2.2 

2.25 

2.2 

2.38 

2.2 

2.32 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

• 

2.25 

2.3 

2.3 

2.35 

2.3 

2.28 

2.3 

2.2 

2.2 

2.2 

2.22 

2.22 

2.2 


Mar. 


2.2 

2.2 

2.22 

2.2 

2.25 

2.25 

2.22 

2.22 

2.3 


2.35 
2.4 

2.55 

2.6 

2.45 

2.48 

2.4 

2.32 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.2 

2.2 

2.25 

2.21 

2.2 

2.2 

2.2 

2.35 

2.25 

2.45 

2.35 

2.35 

2.32 

2.25 

2.22 

2.3 


Apr. 


May. 


2.28 

2.4 

2.4 

2.32 

2.15 

2.35 

2.i5 

2.5 

2.55 

2.5 

2.45 

2.4 

2.4 

2.4 

2.25 

2.02 

2.02 

2.02 

2.0 

2.0 

2.0 

2.0 

2.02 

2.25 

2.35 

2.5 

2.85 

3.85 

3.88 

3.7 


3.7 

4.25 

3.6 

3.2 

3.08 

2.7 

2.55 

2.45 

2.5 

2.55 

2.75 

3.3 

3.35 

3.62 

3.62 

3.65 

3.5 

3.6 

3.6 

3.75 

3.85 

3.92 

4.48 

4.5 

4.55 

4.45 

4.25 

4.1 

1.0 

4.05 

3.9 


June.  ■  July. 


4.15 

4.8 

5.0 

5.8 

5.65 

5.15 

5.55 

5.5 

5.25 

5.05 

5.25 

5.0 

4.85 

4.7 

4.53 

4.6 

4.45 

4.3 

4.3 

3.45 

3.35 

3.45  I 

3.4  I 

3.5  I 
3.45  I 
3.55 
3.7 
3.4 

3. 25 
3.2 


I 


3.35 

3.3 

2.4 

2.2 

2.15 

2.3 

2.35 

2.4 

2.25 

2.15 

2.15 

2.15 

2.25 

2.1 

2.15 

2.25 

2.15 

2.0 

1.95 

2.4 

2.0 

2.2 

2.05 

2.05 

1.97 

1.95 

2.0 

2. 15 

2. 75 

2.83  ' 

2.8    ! 


Aug. 


Sept. 


2.33 

2.05 

2.1 

2.0 

1.95 

2.0 

2.05 

1.93 

2.0 

2.03 

1.93 

1.93 

2.25 

2.0 

1.95 

1.93 

1.9 

1.73 

1.63 

1.57 

1.55 

1.45 

1.43 

1.45 

1.35 

1.4 

1.4 

1.85 

1.53 

1.37 

1.37 


1.4 

1.23 

1.57 

1.73 

1.47 

1.33 

1.5 

1.4 

1.47 

1.5 

1.4 

1.45 

1.57 

1.5 

1.5 

1.5 

1.47 

1.35 

1.45 

1.4 

1.25 

1.4 

1.4 

1.43 

1.53 

1.47 

1.43 

1.33 

1.55 

1.87 


Oct. 


1.9 

1.77 

1.5 

1.45 

1.45 

1.35 

1.35 

1.4 

1.2 

1.2 

1.2 

1.2 

1.2 

1.23 

1.23 

1.2 

1.2 

1.17 

1.23 

1.17 

1.17 

1.23 

1.35 

1.35 

1.4 

1.45 

1.35 

1.5 

1.5 

1.45 

1.37 


Nov. 


Dec. 


1.33 

1.43 

1.33 

1.45 

1.45 

1.43 

1.4 

1.45 

1.4 

1.4 

1.4 

1.3 

1.2 

1.35 

1.5 

1.35 

1.45 

1.35 

1.45 

1.35 

1.25 

1.3 

1.55 

1.5 

1.65 

1.65 

1.75 

1.7 

1.75 

2.05  | 

..   .  I 
I 


2.25 

2.25 

2.45 

2.35 

2.35 

2.25 

2.3 

2.15 

2.15 

2.05 

2.25 

2.3 

2.35 

2.3 

2.25 

2.1 

2.2 

2.3 

2.35 

2.2 

2.3 

2.35 

2.25 

2.3 

2.2 

2.1 

2.05 

2.05 

2.05 

2.1 

2.15 


River  frozen  January  1 
s  175— 06 9 


February  14  19. 
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STREAM   MEASUREMENTS   IN    1905,  PART   XI. 


Station  rating  table  for  Uncompahgre  River  at  Montrose,  Colo.,  from  January  1  to  Jm 

3, 1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

1  Discharge. , 

1                    | 

Gage 
height. 

Discharge. 

1   height. 

1 

Discharge.! 

Feet. 

Second-feet. 

Feet. 

1                    i 
]  Second-feet.^ 

Feet. 

Second-feet. 

1 

|     Feet. 

Secondfeet 

2.00 

57 

2.80 

j             184    ' 

3.60 

412 

j        4.40 

717 

2.10 

69    J 

2.90 

1            ™    , 

3.70 

446 

i        4.50 

765 

2.20 

82    j 

3.00 

1            23* 

3.80 

481 

4.60 

817 

2.30 

96    , 

3.10 

1             257    j 

3.90 

516 

[        4.70 

874 

2.40 

111    1 

3.20 

285 

4.00 

552 

4.80 

936 

2.50 

127 

3.30 

315    j 

4.10 

590 

!        4.90 

1,004 

2.  GO 

144    , 

3.40 

346    ' 

4.20 

630 

!        5.00 

1,080 

2.70 

163    j 

1 

3.50 

I             379    i 

i              i 

4.30 

672 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  diachsrs) 
measurements  made  during  1904-5.    It  is  fairly  well  defined  between  gage  heights  2  feet  and  4.3  feet 

Station  rating  table  for  Uncompahgre  River  at  Montrose,  Colo.,  from  June  £  to  Decem- 
ber 31,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge.  (i 

Gage 
height. 

Feet. 

Discharge. 

i     Gage 
height. 

Discbarge, 

Feet. 

Second-feet. 

Feet. 

Second-feet. \ 

Second-feet. 

I     Feel. 

Second-feet. 

1.00 

6 

2.00 

86 

3.00 

288 

1        4.00 

595 

1.10 

10 

2.10 

100    , 

3.10 

315 

1        4.20 

671 

1.20 

14 

2.20 

116    i 

3.20 

343 

!        4.40 

755 

1.30 

19    , 

2.30 

133    ", 

3.30 

371 

1        4.60 

659 

1.40 

25 

2.40 

151    ' 

3.40 

400 

1        4.80 

970 

1.50 

32    i 

2.50 

170    |; 

3.50 

430 

|        5.00 

1,125 

1.60 

40 

2.60 

191 

3.60 

461 

5.20 

1,300 

1.70 

50 

2.70 

213    i 

3.70 

493 

5.40 

1,500 

1.80 

61    , 

2.80 

237    ', 

3.80 

526 

1        5.60 

1,725 

1.90 

73    i 

1 

2.90 

262 

3.90 

560 

1        5.80 

1 

1,970 

Note.  -The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  dischargi 
measurements  made  during  1904-5.  It  is  well  denned  between  gage  heights  2  feet  and  4  feet  Beto* 
1.9  the  table  is  very  uncertain.    The  table  has  been  extended  beyond  these  limits. 

Estimated  monthly  discharge  of  Uncompahgre  River  at  Montrose,  Colo.,  for  1905. 
[Drainage  area,  565  square  miles.] 


Month. 


January  (23  days) . . 
February  (22  days)  . 

March 

April 

May 

Juno 

July 

August 

S?ptembcr 

October 

November 

December 


The  period . 


Discharge  in  second-feet. 


Run-off. 


Maximum.  Minimum.      Mean. 


iJ^&lE^-.Kfl'Sgi* 


I  per  square 
1       mil 


108  j 
96  | 
144 
446 
701 
1,970  | 
3X6  j 
138  ! 
69  I 

'3| 

03  i 

160  ; 


82 
82 
82 
57 
119 
343 
80 
22 
16 
13 
14 
93 


93.1 

83.8  ' 
99.7  \ 

115 

433   i 

873 

140  | 
64.4  | 

30.1  ! 
23.3  i 

31.2  | 
121   I 


I 


4,247 

.165 

.141 

3,657 

.148 

.121 

6,130 

.176 

.2© 

6,843 

.204 

.238 

26,620 

.766 

.» 

51,950 

1.55 

1.73 

8,608 

.248 

.296 

3,960 

.114 

.131 

1,791 

.053 

.t» 

1,433 

.041 

.047 

1,856 

.055 

.061 

7,440 

.214 

.247 

124,500 
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UNCOMPAHGRE  RIVER  AT  DELTA,  COLO. 

lis  station  was  established  April  29, 1903.  It  was  originally  located  at  a  highway  bridge 
•fourth  mile  above  the  Denver  and  Rio  Grande. Railroad  bridge,  but  on  November  17, 

3,  the  station  was  removed  to  the  Denver  and  Rio  Grande  Railroad  bridge,  one-fourth 
i  northwest  of  the  Denver  and  Rio  Grande  Railroad  station,  in  order  that  the  measured 
barge  of  the  river  might  include  the  mill-ditch  waste.  Excluding  the  discharge  of  sea- 
J  high  water  in  May  or  June  ami  an  occasional  rise  from  local  storms,  the  water  passing 
station  is  entirely  seepage  water  from  irrigation  above. 

he  channel  at  the  gage  rod  and  the  bridge  below  is  a  long  gentle  curve.  The  right  bank 
f  earth,  is  high  and  clean,  and  is  not  subject  to  overflow.    The  left  bank  is  also  of  earth 

is  clean ;  but  it  is  low  and  may  overflow  during  extreme  high  water.    The  bed  of  the 
am  is  composed  of  earth  and  fragments  of  rock  and  is  fairly  permanent.    There  is  but 

channel  at  all  stages.  The  current  is  sluggish  at  low  and  swift  at  high  water.  Gage 
ghts  range  from  0.6  foot  to  4  feet. 

Nacharge  measurements  were  originally  made  from  the  highway  bridge,  to  which  the 
1  g*gc  was  attached,  or  by  wading  near  the  gage.     From  November  17, 1903,  to  May  2, 

4,  measurements  were  made  from  the  Denver  and  Rio  Grande  Railroad  bridge.  After 
latter  date  measurements  were  made  from  the  single-span  road  bridge  100  feet  below  the 
-  gage.  Tne  initial  point  for  soundings  is  the  face  of  the  left  abutment  at  the  down- 
turn side  of  the  road  bridge  and  is  marked  by  a  brass-headed  nail  in  the  hand  rail.  At 
-water  measurements  are  made  by  wading  near  the  bridge. 

■age  readings  at  this  station  are  made  by  Michael  O'Rourke.  The  first  gage  at  the  rail- 
d  bridge  was  a  vertical  rod  nailed  to  a  12-inch  pile  on  the  downstream  side  of  the  bridge. 
ead  from  1  foot  to  6  feet.  Readings  were  taken  from  this  gage  until  April  21 , 1 904,  when  a 
r  gage  was  installed  on  the  right  bank  45  feet  east  of  the  center  of  the  Denver  and  Rio 
inde  Railroad  track  at  the  south  approach  to  the  bridge.  There  is  no  definite  and  constant 
btion  between  the  new  and  old  rods  as  the  cross  sections  are  not  identical.  The  new  gage 
n  inclined  rod, graduated  up  to  6 feet.  The  bottom  of  the  rod  rests  on  the  river  bottom  and 
leld  in  place  by  six  2-  by  4-inch  timbers  driven  firmly  into  the  bank.  The  bench  mark  for 
'  vertical  gage  was  a  cross  on  the  top  of  the  lower  chord  of  the  bridge  over  the  gage  rod ; 
elevation  was  8.75  feet  above  the  zero  of  the  gage.  The  bench  mark  for  the  inclined  gage 
l  point  marked  with  black  paint  and  the  letters  "B.  M.,"  on  the  surface  of  the  northeast 
■ner  of  the  stone  abutment  where  the  south  end  of  the  steel  bridge  rests,  on  the  down- 
earn  side;  elevation,  7.36  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
the  United  States  Geological  Survey: 

>eacription:  100,  p  67;  133,  pp  177-178. 
>ischarge:  66,  p  98;  100,  p  68;  133,  p  178. 
>iacbarge,  monthly:  100,  p  69;  133,  p  180. 
*«ge  heights:  100,  p  68;  133,  p  179. 
feting  tables:  100,  p  69;  133,  pp  179-180. 


Date. 


Discharge  measurements  of  Uncom-pahgre  River  at  Delta >  Colo.,  in  J 906. 

I  „...wL     Area  of 


»rJ112... 

*5 

i?  19... 
ty  31 . . . 
tie  12... 
oe26... 
lyll... 
Iy31... 
tober2. 


Hydrographcr. 


R.I.Meeker 

Oro  McDermith . 
A.  A.  Weiland... 

....do 

....do 

....do 

....do 

....do 

R.  I.  Meeker 


Width. 

Feet. 
58 
64 
64 
64 
64 
64 
49 
47 
50 


Moan 
section,  i  velocity. 


Sq.ft. 
64 

Ft.  per  tec. 
1.78 

no 

2.21 

1?J 

4.95 

145 

3.23 

240 

5.88 

122 

2.93 

38 

.53 

40 

.62 

44 

1       •<B 

(I  age 
height. 


Feet. 
1.45 
2.05 
3.30 
2.42 
3.90 
2.22 
.80 
.90 
i.QQ 


Dis- 
charge. 

Sec.-ft. 
114 
243 
887 
469 
1.411 
358 
20 
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Daily  gage  height,  in  feet,  of  Uncompahgre  River  at  Delia,  Colo.,  for  1905. 


Day. 


Jan.  ,  Feb. 


1 

""  ! 

1.6    1 
1.8 
1.74 
1.8 
1.76 
1.8 
1.84 
- 

1.57 

2 

1.58 

3 

1.64 

4 

1.69 

5 

1.73 

6 

1.66 

7 

8 

1.62 
1.64 

9 

1.54 

10 

1 

1.5 

11 

! 

1.58 

12 * 

; 

1.5 

13 

! 

1.39 

14 

1.35 

15 

16 ' 

17 i 

18 

19 ' 

20 ' ' 

21 

22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1.56  ' 


1.62  | 

1.61  | 

1.62  | 
1.6  I 
1.56  I 

i.5   ;. 

1.56  ;. 
1.56  i. 


I 
I 

,.68! 
1.66  i 
1.63  | 
1.66  j 
1.69  j 


1.75 
1.85 


Mar. 

2.0 

2.22  I 

2.07 

2.08 

1.98 

1.84 

1.79 

1.76 

1.67 

1.59 

1.53 

1.49 

1.47 

1.47 

1.49 

1.5 

1.53 

1.58 

1.5 

1.5 

1.56 

1.59 

1.59 

1.47 

1.45 

1.46 

1.54 

1.58 

1.48 

1.47 

1.43 


Apr. 


1.47 
1.52 
1.61 
1.45 
1.36 
1.23 
1.2 
1.4 
1.42 
1.49 
1.46 
1.44 
1.22 
1.13 
1.13 
1.03 
1.04 
0.95 
.98 
1.06  j 
.96  | 
.87| 
.88  | 
.87  I 
•  82| 

.78 ; 

.76  , 
1.65  i 
2.23 
2.42  ' 

I 


May.    June. 


~r 


2.62  ' 

3.08  \ 

2.94 

2.39  j 

2.06  ! 

1.78  * 

1.72! 

1.87  ! 

2.0    j 

1.91 

1.67 

1.5 

1.43 

1.38 

1.32 

1.55 

2.52 

2.94 

3.34 

3.54 

3.5 

3.54 

3.68 

3.76 

3.58 

3.53 

3.41 

3.26 

2.96 

2.59 

2.56 


2.92 

3.28 

3.44 

3.66 

4.2 

4.2 

3.79 

4.0 

4.23 

4.38 

3.97 

3.88 

3.7 

3.57 

3.54 

3.45 

3.15 

3.03 

3.0 

2.8 

2.68 

2.43 

2.2 

2.22 

2.14 

2.12 

2.08 

2.04 

1.83 

1.7 


July. 

1.48 
1.32  | 
1.06  ( 
.96 
.92 
.88  * 
.78 
.81 
.81 
.8 

.8  ! 
.77  ' 
.78  ' 
.76 
.76  ; 
.74 
.73, 
.71  i 

•7  | 
.68| 
.68  | 

•7  | 
.74| 
.74  j 
.69  i 
.66  | 
.67| 
.7  I 
.68 
.7 
1.21 


Aug.    Sept.     Oct.     Nov.    Di 


1.14 

0.76 

.98 

.72 

.9 

.71 

.84 

.   76 

.8 

.87 

.82 

.86 

.88 

.87 

.82 

.8 

'    .81 

.81 

.78 

.84 

.78 

.84 

.81 

.79 

.8 

.78 

.81 

.76 

.79 

.#6 

.72 

.76 

.69 

•7 

.69 

.77 

.71 

.78  . 

.72 

.79  1 

.72 

82  1 

.73 

.82  ! 

.73 

.83  i 

.73 

.84, 

.72 

.78  1 

.78 

.92  ' 

.77 

.83  i 

.74 

.84 

.77 

.84  ' 

.77 

.85 

.76 

0.99 
.95 
.91 
.88 
.86 
.78 
.82 
.84 
.84 
.84 
.82 
.83 
.82 
.82 
.82 
.82 
.8 
.78 
.79 
.83 
.82 
.81 
.82 
.83 
.8 
.82 
.82 

Si 

.78, 
.8    j. 


OS 

.SI 

.£ 

.81 

.84. 

M 

.85 

.» 

M 

.83 

.82 

•  M 

.» 

.85 

.84 

.85 

.91 

.9 

.89 

.9 

.91 

.9 

.8* 

.88  ' 

.93 
1.0 
1.13 
l.» 
1.29 
l.» 


Note.  -River  frozen  January  S  21  and  February  15-21. 

Station  rating  table  for  Uncompahgre  River  at  Delia,  Colo.,  from  Janttary  1  to  DtanM 

31,  1905. 


(•age 
height. 


Fret. 

0.60 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.30 

l.K) 

1.50 


Discharge.  | 

(Sage 
height. 

Discharge. 

Second-fret., 

Fret. 

Second-feet. 

3 

1.60 

150 

8 

1.70 

180 

15     | 

1.80 

210 

21     ' 

1.90 

240 

3.". 

2.00 

275 

50 

2.10 

315 

65 

2.20 

355 

sr> 

2.  HO 

395 

105 

2.40 

440 

125    « 

2.  .50 

485 

Gage 
height. 


Feet. 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40. 
3.50 


Discharge. 

.     Gage 
,  height. 

Discharge 

Second-feet. 

; 

Feet. 

Second-f'tt. 

535 

3.60 

1.145 

585 

3.70 

1,230 

640 

,        3.80 

1,35 

695 

3.90 

1.175 

750 

4.00 

1.455 

810 

4.10 

1,535 

870 

4.20 

1.630  | 

935 

4.30 

1.710 

1,005 

4.40 

1,800  | 

1,075 

i 

Notk.— The  above  table  is  applicable  only  for  open-channel  conditions, 
measurements  made  during  1904-1905,  and  is  not  well  defined. 
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Estimated  monthly  discharge  of  Uncompahgre  River  at  Delta,  Colo.,  for  1906. 
[Drainage  area,  1,190  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. 


noary  1-7;  22-31 . . . 
■mxary  1-14;  22-28. 
arch 

Mil 

*7 


»J 

agost 

ptember. 
stober. .. 
arember. 
ober. 


222 

225 

363 

449 

1.265 

1,782 

121 

56 

26 

34 

83 

254 


Minimum. 

Mean. 

125 

167 

95 

157 

111 

161 

6 

88.1 

89 

597 

180 

894 

8  < 
8  I 
14  ! 
15 
119 


Total  in 
acre-feet. 


The  period . 


Run-off. 


Second-feCt 
\tcr  square 


21.0 
15.3 
15.8  | 
18.1  ! 
27.9 
156 


5.  Ml 

6.539 

9.900 

5,242 

36,710 

53,200 

1,291 

941 

940 

1.113 

1,660 

7.426 

130,600 


r  sous 
mile. 


Depth  in 
inches. 


i 


0.148 

0.094 

.139 

.109 

.142 

.164 

.078 

.087 

.528 

.609 

.791 

.882 

.019 

.022 

.014 

.016 

.014 

.016 

.016 

.018 

.025 

.028 

.138 

.123 

_       .      — 

—   .      — 

MISCELLANEOUS  MEASUREMENTS. 


The  following  miscellaneous  measurements  were  made  in  the  Gunnison  River  basin  in 
Miscellaneous  discharge  measurements  made  in  Gunnison  River  drainage  basin  in  1005. 


Date. 


Stream. 


Locality. 


"    f  I  " 

ugust  10 Lotis  Creek Just  above  mouth 

ugust  22 East  River 1  mile  below  Brush  ("reek  . . 

ugust  22 Slate  River 1  mile  below  Crested  Butte, 

Colo.  I 


Width. 

An»a  of 
section. 

Mean 
velocity. ' 

Dis- 
charge. 

Fret. 

Sq.ft. 

Ft. per  sec. 

Sec.-ft. 

14 

13 

1.92  . 

25 

40 

34 

1.88  ; 

64 

GO  1 

34 

1.12  I 

38 

COLORADO  RIVER  DRAINAGE  BASIN  BETWEEN   JUNCTION  OF 
GRAND  AND  GREEN  RIVERS  AND  YUMA. 

COLORADO   RIVER. 
DESCRIPTION   OF  KIVEK. 

From  the  junction  of  Grand  and  Green  rivers  the  Colorado  flows  southwest  ward,  passes 
across  the  northwestern  corner  of  Arizona,  then  turns  to  the  south  and  for  the  remainder  of 
ts course  forms  a  part  of  the  southeastern  l*>undarv  of  Nevada  and  California  and  the  west- 
ern boundary  of  Arizona.  It  empties  into  the  Gulf  of  California  al>oiit  (K)  miles  below  Yuma, 
Ariz.    The  canyons  through  which  it  flows  are  world  famed  and  need  not  here  l>e  descril>ed. 

The  Colorado  has  been  called  the  Nile  of  America,  and  like  the  Nil'  it  is  subject  to  an 
ftumual  summer  rise  which  comes  at  the  time  when  it  is  most  needed  for  irrigation.  It  is  of 
Uiterest  to  compare  the  Colorado  with  the  Nile  and  Susquehanna  rivers.  The  Nile  being 
■uniform  type,  the  Susquehanna  being  contrasted  and  showing  the  difference  in  flow  between 
•rid  and  humid  regions.  In  this  comparison  a  normal  year  based  u|>on  records  of  the  past 
t*n years  for  the  Colorado  and  Susquehanna  rivers  and  such  data  as  could  U»  found  in  regard 
**>  the  Nile  has  been  used.     The  Colorado  has  been  taken  as  t\\e  ft\.ax\dfcT&  vA  c.o\\\^t\s»rcv 
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The  Nile  has  5.7  times  the  drainage  area  and  the  Susquehanna  about  one-eighth  theim 

The  rainfall  in  the  Nile  basin  is  3.8  times  greater;  that  in  the  Susquehanna  basin  is  41 
times  greater.  The  run-off  per  square  mile  from  the  Nile  basin  is  1.9  times  greater;  thai 
from  the  Susquehanna  basin  is  37  times  greater.  The  ratio  of  run-off  to  rainfall  in  the  Nik 
basin  is  2  times  smaller;  that  of  the  Susquehanna  basin  is  8.2  times  greater. 

The  discharge  of  the  Nile  is  10.8  times  greater;  that  of  the  Susquehanna  is  4.5  tima 
greater. 

The  maximum  flow  of  the  Colorado  is  from  70,000  to  110,000  second-feet  and  occurs  ■ 
May,  June,  or  July;  for  the  Nile  it  is  about  353,000  second-feet  and  occurs  about  thefintd 
September;  for  the  Susquehanna  it  is  from  200,000  to  400,000  second-feet  and  occurs d* 
ing  March,  April,  and  May. 

The  minimum  flow  of  the  Colorado  is  from  2,500  to  3,000  second-feet  and  occurs  dmif 
January  and  February;  that  of  the  Nile  is  about  14,500  second-feet  and  occurs  about tki 
end  of  May;  for  the  Susquehanna  it  is  from  2,500  to  5,000  second-feet  and  occurs  in  Sf- 
tember  and  October. 

The  mean  flow  of  the  Colorado  is  about  10,700  second-feet;  for  the  Nile  it  is  about  115£l 
second-feet;  for  the  Susquehanna  it  is  about  43,000  second-feet. 

The  water  of  the  Colorado  carries  an  immense  amount  of  sediment,  reaching  as  high  fl 
2,000  parts  of  sediment  to  100,000  parts  of  water.  Prof.  R.  H.  Forbes,  in  Bulletin  No.  H 
University  of  Arizona  Agricultural  Experiment  Station,  says: 

On  the  basis  of  the  profile  constructed  from  available  data  for  the  volume  of  flow  of  the  Colorado  *d 
of  the  year's  s:it  determinations  made  in  the  laboratory,  it  is  estimated  conservatively  that  thenfl 
during  1900  brought  down  about  61,000,000  tons  of  sedimentary  material,  which,  condensed  to  U*  fort 
of  solid  rock,  is  enough  to  cover  26.4  square  miles  1  foot  deep,  or  to  make  about  164  square  miles  of  recall 
settled,  submerged  mud  1  foot  deep,  reckoning  the  whole  amount  of  mud  for  the  year  to  avenpii 
times  the  bulk  of  the  solid  sediment. 

A  comparatively  small  amount  of  land  is  irrigated  by  the  waters  of  the  Colorado,  oiiBj 
to  the  fact  that  the  stream  and  its  tributaries  are  situated  so  far  below  the  level  of  theim- 
gable  lands  as  to  render  their  diversion  extremely  difficult  or  impracticable.  There  aff  W 
pumping  plants  that  lift  water  for  irrigation  at  Yuma  and  several  at  other  points  on  til 
river  above  Yuma.  The  Imperial  canal  diverts  water  from  the  river  at  a  point  about  H 
miles  by  river  below  Yuma. 

The  principal  tributaries  of  the  Colorado  below  the  Grand  and  Green  are  the  San  M 
Little  Colorado,  Bill  Williams  Fork,  and  Gila  rivers,  which  enter  from  the  east,  andthe^ 
gin  River,  which  enters  from  the  west.  With  the  exception  of  the  Virgin  and  Bill  Willi*"1 
Fork  rivers,  these  streams  and  their  various  tributaries  are  described  in  other  parts  of  tw 
report. 

COLORADO  RIVER  AT  HAUDYVILLE,  ARIZ.  j 

This  station  was  established  May  11,  1905.  It  is  maintained  in  cooperation  with"* 
State  of  California,  and  is  located  one-fourth  mile  above  the  deserted  town  of  Hardy** 
and  7  miles  above  Fort  Mohave,  Ariz. 

The  right  bank  is  composed  of  cemented  gravel,  is  high,  and  is  not  subject  to  oven*11 
The  left  bank  is  made  up  of  alluvial  material,  easily  eroded,  is  low  and  wooded,  and  is  ^ 
to  overflow  at  flood  stages.  The  bed  is  composed  of  cemented  gravel  and  changes  grad^* 
as  the  river  falls  from  flood  stage  to  low  water,  a  bar  forming  in  that  portion  of  the  s*** 
nearest  the  right  hank  and  altering  the  section  materially.  There  is  but  one  channel  *! 
stages.  The  flow  ranges  from  3,000  to  100,000  second-feet,  with  velocities  of  from  2 
feet  per  second  and  a  variation  of  probably  12  feet  in  gage  heights. 

Discharge  measurements  are  made  from  a  car  and  cable  located  250  feet  above  the  p* 
ing  plant  of  the  Kattan  mill.  The  initial  point  for  soundings  is  the  end  of  the  turn-t** 
farthest  from  the  river  on  the  Nevada  side. 

The  gage,  which  was  read  once  each  day  during  1905  by  Marion  Herrick,  is  locate* 
feet  below  the  cable  on  the  left  bank.  The  gage  is  in  two  sections:  The  lower  sectio** 
inclined  rod  fastened  to  posts  buried  \n  t\\fcY>a,TvV,  \\\<?  \\\s^\  wsXtobva*  Umber  set  ver^1 
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fm  the  bank.  The  bench  mark  is  the  top  of  a  3-inch  iron  pipe  buried  in  the  gravel  bank  100 
JfSeet  from  the  river  and  40  feet  below  the  gage  rod.  Its  elevation  is  20.54  feet  above  the  zero 
4)4  the  gage  and  507.18  feet  above  sea  level. 

Discharge  measurements  of  Colorado  River  at  Hardyville,  Ariz.,  in  1906. 


Date.         j    Hydrographer.     ||S^  rtSSSe. *       Date'  Hydrographer.     ,,«■£» 


Slay  17.... 
Sfayao.... 
M*T  27.... 
June  4.... 
June  10... 
Tune  18... 
June  25... 

Juh-9 

July  16.... 
July  23.... 
July  30... . 
Augusts.. 


Dts- 
heigTit.  charge. 


Feet.    Sec.-ft.  I 


O.W.Peterson...1    6.65 

do !    6.95 

C.W.  Jenkins 11.20 


! 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


10.50 
14.50 
12.80 
10.15 
6.70 
5.70 
5.10 
4.60 
5.00 


140 
910 
010 
750 
700 
090 
860 
650 
400 


August  13 C.  W.  Jenkins  . . . 

August  27 do 

September  2 do 

September  17. do 

October  1 1 do 

October  15....' do 

October  29 : do 

November  4. . .   Jenkins  and  Lee. . 

November  12..   C.W.Jenkins 

November  19. .  j do 

November  25.  J do 

Decembers...' do 


Feet. 
4.20 
4.00 
3.20 
3.40 
3.00 
3.90 
3.60 
3.48 
3.85 
3.70 
3.60 
6.00 


Sec.-ft. 
12,270 
11,650 
5,934 
7,523 
4,657 
6,579 
6,574 
5,949 
6,504 
5,979 
5,757 
17,850 


Daily  gage  height,  in  feet,  of  Colorado  River  at  FlardyvUU,  Ariz.,  for  1906. 


Day. 


May.      June.      July.  !  Aug.      Sept.       Oct.       Nov.       Dec. 


I 


1 

2 1 

3 

4 ! 

5 | 

6 

7 

8 

9 ' 

10 i 

11 

1      ft.  85 

12 

'      6.9 

13 

6. 95 

14 

:      7.15 

15.... 

.       7.15 

16.... 

.     1      ft.  95 

17.... 



1      6.7 

W 

!      6.8 

19.... 

.     .                 ft. 05 

».... 

i 
7. 0 

a.... 

...         .             7.  .'i5 

a.... 

8.1 

8 

'       X  X 

24.... 

0  5 

28... 

9  <> 

».... 

10  ft 

27... 

11   1 

*.... 

11  5 

»... 

'     V*  7 

»... 

12  4 

a.... 

12  1 

_ 

! 

11.8 

8.55 

11.5 

8.4 

11.1 

8.3 

10.7 

8.0 

10.8 

7.9 

11.85 

7.55 

12.5 

7.3 

13.1 

7.0 

13.7 

6.7 

14.4 

6.7 

14.3 

6.5 

14.0 

6.15 

14.3 

6.0 

14.45 

5.85 

14.5 

5.2 

13.8 

5.  S5 

13.3 

5.5 

12.8 

5.3 

12.5 

5. 25 

12.2 

5  2 

11.85 

5. 1 

11.35 

5.1 

10.  8 

5.1 

10.  .- 

4.95 

10. 15 

4.H5 

10.0 

4.7 

9. 5 

4.7 

9.1 

4.7 

9.  2 

4.7    , 

9.6 

4.65  ' 

4.6 

4.5 

4.5 

4.65 

4.8 

5.2 

5.0 

4.7 

4.7 

4.85 

4.6 

4.5 

4.3 

4.25 

4.15 

4.0 

4.0 

3.9 

3.8 

3.8 

3.S 

3. 75 

3.  75 

3.  ft 

3.  ft 

3.  ft 

4.  75 
3.7 
3.4 
3. 3 
3.4 
3.4 


3.4 

3.4 

3.2 

3.2 

3.45 

3.55 

3.5 

3.6 

3.5 

3.6 

4.0 

3.7 

3.5 

3.5 

3.  45 

3.  45 

3.4 

3.3 

3. 2 

3. 2 

3.05 

3. 05 

3.0 

3.05 

2.95 

2.95 

2. 95 

2.95 

3. 95 

3. 95 


3.75 

4.05 

4.7 

4.35 

5.1 

4.8 

4.8 

4.7 

4.7 

4.45 

4. 25 

4.1 

4.0 

3.95 

3. 85 

3.8 

3.7 

3.7 

3.7 

3.6 

3.55 

3. 5 

3.5 

3. 5 

3.45 

3.5 

3.  45 

3. 5 

3. 55 

3.5 

3.5 


3.45 

3.45 

3.5 

3.45 

3.5 

3.5 

3.6 

4.0 

3.85 

3.85 

3.75 

3.85 

3.8 

3.65 

3.85 

3. 75 

3.7 

3.7 

3.7 

3.7 

3.  ft 

3.6 

3.6 

3.7 

3.  ft 

5.4 

5.4 

5.1 

5.0 

5.1 


7.4 

7.1 

6.05 

5.35 

4.8 

4.5 

4.3 

4.2 

4.1 

3.9 

3.75 

3.75 

3.8 

3.8 

3.7 

3.7 

3.7 

3.7 

3.6 

3.6 

3. 65 

3.7 

3.8 

3.8 

3.8 

3.95 

3.9 

3.9 

3.9 

3.8 

3.8 


■4 
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Daily  discharge,  in  second-feet,  of  Colorado  River  at  flardyviUe,  Ariz.,  for  1906. 


Day. 


1.. 

2.. 

3.. 

4. 

5.. 

8.. 

7. 

8.. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 


31,580 
31,970 
32,360 
33,940 
33,940 
32,360 
30,410 
31,190 
32,360 
32,750 
35,520 
41,560 
47,330 
53,230* 
56,640 
62,680 
27 1  67,090 


May. 


28. 
29. 
30. 
31. 


70,700 

81,920  I  50,680 

79,060 

76,;'40 


June. 

73,460 

70,700 

67,090 

63,550 

64,430 

73,920 

80,000 

85,780 

91,700 

98,780 

97,760 

94,700 

97,760 

99,290 

99,800 

92,700 

87,740 

82,880 

80,000 

77,180 

73,920 

69,340 

64,430 

61,810 

58,790 

57,500 

53,230  | 

49,840  I 

i 
i 


July. 


54,080 


45,260 
44,020 
43,200 
40,750 
39,940 
37,120 
35,120 
32,750 
30,410 
30,410 
28,850 
26,160 
25,000 
23,840 
18,950 
23,840 
21,180 
19,690 
19,320 
18,950 
18,220 
18,220 
18,220 
17,150 
16,460 
15,430 
15,430 
15,430 
15,430 
15,090 
14,750 


Aug. 


14,080 
14,080 
15,090 
16,110 
18,950 
17,500 
15,430 
15,430 
16,460 
14,750 
14,080 
12,770 
12,440 
11,800 
10,850 
10,850 
10,200 
9,600 
9,600 
9,600 
9,290 
9,290 
8,370 
8,370 
8,370 
15,770 
8,980 
7,160 
6,560 
7,160 
7,160 


Sept. 

7,160 
7,160 
5,970 
5,970 
7,460 
8,065 
7,760 
8,370 
7,760 
8,370 

10,850 
8,980 
7,760 
7,700 
7,460 
7,460 
7,160 
6,560 

k  5,970 
5,970 
5.090 
5,000 
4,800 
5,090 
4,515 
4,515 
4,515 
4,515 

10,540 

10.540 


Oct.       Not. 

i 


9,290 
11,600 
15.900 
13.100 
18,200 
15,600 
15,300 
14,300 
14,000 
1X000 
10,300 
8,900 
7,900 
7,200 
6,200 
6,000 
5,300 
5,600 
5,600 
5,200 
4,850 
4,800 
4,800 
5,050 
4,700 
5,400 
5,050 
5,700 
6.050 
5,900 
5,900 


5.700. 

I  6,000  j 

|  5.750 

:  5,800  I 

!  5,500 ' 

I  6,0001 

1  8.5001 
|7.»| 

j  7,000  i 

j  6,000 

I  6,500 

|  6.300 

j  5,200 

:  6,700 

<  6.100 


5,800 
5,900 
5,880 
6.000 
5.400 
5,500 
5,600 
6,350 
5.700 
17,800 
17,300 
14,500 
13,200 
13,300 


u 
u 

M 

«,« 
U 

*■! 

**• 

i» 

6,» 


Note.— Rating  table  used  May  11  to  October  1. 
was  used. 


For  the  remainder  of  the  period  indirect  me  bod 


Estimated  monthly  discharge  of  Colorado  River  at  nardyvitU,  Ariz.,  for  1905. 

[Drainage  area,  138, 600  square  miles.] 


Discharge  in  second-feet. 


Month. 


,  Maximum, 


May  11  to  31. 

June 

July 

August 

September. . 

October 

November. . 
December... 


81,920 
99,800 
45,280 
18.950 
10,850 
18,200 
17,800 
29,500 


Minimum. 


Mean. 


The  period. 


Run-off. 


Total  in    | 


acre-feet.  |  ^!±L~t '  Dep^i- 
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SAN  JUAN  RIVER   DRAINAGE   BASIN. 
DESCRIPTION  OF  BASIN. 

Sen  Juan  River  rises  among  the  snow  masses  that  crown  the  high  peaks  of  the  San  Juan 
ovntains  in  southwestern  Colorado,  flows  southwestward  into  Now  Mexico,  then  swings 
»  the  west  and  northwest,  passing  from  San  Juan  County,  N.  Mex.,  across  the  extreme 
vithwestern  corner  of  Colorado  into  San  Juan  County,  Utah,  in  the  southwestern  part  of 
bich  it  unites  with  the  Colorado. 

Tor  the  first  75  miles  of  its  course  the  San  Juan  is  a  typical  mountain  stream,  hut  at  Can- 
*m  Largo,  N.  Mex.,  where  it  turns  westward,  its  character  changes,  and  it  occupies  a  broad- 
ixiding,  sandy  channel  in  an  arid  valley,  bordered  on  each  side  by  terraced  mesas.  Below 
m  mouth  of  Mancos  River  the  valley  narrows  and  the  river  bottom  is  bounded  by  abrupt 
uffs,  broken  and  cut  by  dry  water  channels,  and  merging  farther  on  into  the  walls  of  a 
a«p,  narrow,  box  canyon  in  which  the  river  flows  to  its  end. 

TTie  drainage  area  includes  portions  of  four  States  and  Territories.     Its  topography  ranges 

type  from  mountainous  at  the  headwaters  in  Colorado  to  the  types  exemplified  in  the 
alleys,  plateaus,  and  eroded  mesas  of  Utah,  New  Mexico,  and  Arizona.  Large  areas  of 
tiptive  rocks  occur  in  the  highest  portions  of  the  basin,  but  the  predominating  formations 
^  of  sedimentary  origin.  The  headwater  streams  are  protected  by  fine  forests  of  spruce 
*d  yellow  pine  and,  at  lower  elevations,  large  areas  of  aspen.  The  lower  basin  is  practi- 
iBy  barren  except  for  an  extensive  growth  of  sagebrush,  scattered  cedars,  piftons,  and 
uige  grasses.  • 

He  principal  tributaries  of  the  San  Juan  are  Navajo,  Piedra,  Pine,  Florida,  Animas,  and 
*  Plata  rivers,  the  Animas  being  the  most  important. 

Animas  River  has  its  source  in  the  region  above  Silverton,  draining  portions  of  the  Needle 
cid  La  Plata  mountains,  the  former  being  the  most  rugged  of  the  Rocky  Mountain  ranges. 
lie  river  flows  southward  to  the  Colorado-New  Mexico  line  and  thence  southwestward  to 
le  point  where  it  joins  the  San  Juan  at  Farmington,  N .  Mex.  The  upper  portion  of  the  basin , 
bove  Durango,  is  very  mountainous  and  furnishes  the  greater  part  of  the  run-off.  This 
sgkm  is  generally  well  timbered  with  pine,  spruce,  and  aspen,  but  large  areas  consist  of 
ftked  granite  peaks.  Immediately  above  and  below  Durango  the  valley  broadens  and  is 
ordered  by  mesas  and  bluffs  cut  by  narrow  canyons  and  covered  with  sagebrush  and  scat- 
wed  pines  and  pifions;  along  the  stream  channels  cot  ton  woods  predominate.  The  rocks 
f  this  region  are  chiefly  of  sedimentary  origin.  The  soils  of  the  lower  valleys  consist  of 
uidy  loam  and  are  very  fertile. 

La  Plata  River  rises  in  the  granite  masses  known  as  La  Plata  Mountains,  about  25  miles 
orthwest  of  Durango,  Colo.,  and  flows  southward  to  its  point  of  junction  with  the  San  Juan. 
ta  drainage  basin  is  a  narrow  strip  parallel  to  and  adjoining  the  Animas  basin.  The  upper 
ortion  of  the  basin  is  a  well-watered  and  forest-clad  mountain  region  which  merges  south- 
■"ard  into  an  arid  mesa,  plateau,  and  canyon  country.  La  Plata  Valley  proper  is  a  narrow, 
fallow  depression  from  Hesperus  down,  Ixninded  on  both  sides  by  high,  broken  table-lands 
lid  deeply  eroded  mountains.  The  lower  mountain  slopes  are  covered  with  pinon,  scrub 
*k,  and  cedar;  the  lower  valleys  support  heavy  growths  of  sagebrush  and  chico;  the  upper 
fountain  slopes  were  at  one  time  heavily  timbered  with  spruce  and  yellow  and  white  pine, 
•tit  these  forests  have  been  largely  removed  by  lumbermen. 

The  other  tributaries  of  the  San  Juan  need  not  here  l>c  described.  Those  mentioned  are 
terennial  streams  but  much  of  their  water  is  diverted  for  irrigation  and  never  reaches  the 
aain  river.  In  addition  to  the  perennial  streams  are  many  intermittent  creeks  throughout 
•ew  Mexico  which  contribute  large  volumes  of  water  during  heavy  storms. 

.Much  land  is  now  under  cultivation  along  the  valleys  of  the  San  Juan,  Animas,  Pine, 
JTorida,  and  La  Plata  rivers  and  the  smaller  tributaries  in  Colorado.  Numerous  small 
*ke»  high  up  in  the  mountains  tend  to  equalize  the  How  of  some  of  the  tributaries,  and 
°wiy  large  and  small  storag(»-reservoir  sites  an?  available  which  will  in.  time  be  developed. 
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One  largo  power  plant  has  been  constructed  in  this  basin  and  others  are  contemplated 
largest  deposits  of  lignite  and  bituminous  and  coking  coal  to  be  found  in  the  West  ire  in  ti 
drainage  area. 

SAN  JUAN  RIVER  NEAR  FARMINOTON,  N.   MEX. 

This  station  was  established  June  18,  1904.    It  is  located  near  the  Methodist 
school  about  3  miles  south  of  Farmington,  N.  Mex.,  and  about  2  miles  below  the  martin 
Animas  River. 

The  channel  is  straight  for  about  900  feet  above  and  below  the  station.  The  right  \m 
is  a  high  sandstone  cliff  and  can  not  overflow.  The  left  bank  at  low  water  is  a  grave!  b 
extending  out  to  325  feet  from  the  initial  point  for  soundings,  when  it  rises  to  a  befit 
6  feet;  it  probably  never  overflows  beyond  this  point.  Hie  bed  of  the  stream  is  compodi 
cobblestones,  shale,  and  a  few  large,  scattered  bowlders.  It  is  clean  and  permanent  e 
on  the  left  side  where  sand  rests  on  the  shale.  There  is  but  one  channel  at  all  stages, 
current  is  swift  at  high  and  medium  at  low  water.    Gage  heights  range  from  3  to  12  feet 

Discharge  measurements  were  made  from  the  suspension  footbridge,  which  was 
away  by  the  high  water  of  1905.  Since  then  discharge  measurements  have  been  e 
ticable  as  there  is  no  other  bridge  on  the  river. 

The  gage,  which  was  read  during  1905  by  Elmer  King,  is  a  standard  chain  gage  andi 
attached  to  a  framework  extending  from  the  top  of  a  sandstone  cliff,  about  15  feet  abofi 
low  water,  on  the  right  bank  of  the  river,  about  300  yards  above  the  bridge.  The  gap 
scale  is  placed  horizontally  on  the  top  of  the  cliff  and  is  graduated  from  zero  to  20  fat 
The  length  of  the  wire  from  the  end  of  the  weight  to  the  marker,  which  is  a  knot  tied  it 
the  wire  near  the  ring,  is  20.79  feet.  On  May  23,  1905,  a  high-water  gage,  consisting  of  ifl 
inclined  staff  graduated  to  read  from  8.6  to  16.4  feet,  was  set  in  the  right  bank  aboil 
150  feet  below  the  wire  gage.  The  bench  mark  is  a  cross,  painted  black  and  marked 
"U.  S.  G.  S.  B.  M.,"on  the  top  of  the  sandstone  cliff  about  50  feet  east  of  the  gage 
elevation  above  the  datum  of  the  wire  gage,  12.79  feet.  The  top  of  the  gage  rod  (abo* 
the  brace)  is  0.82  foot  above  the  bench  mark.  The  elevation  of  the  bench  mark  above  th 
datum  of  the  new  gage  is  12.94  feet,  and  hence  the  datum  of  the  new  gage  is  0.15  foot  abc* 
the  datum  of  the  old  gage. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  WaU 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pp.  180-183. 

A  measurement  made  by  M.  C.  Hinderlider  May  23,  1905,  gave  the  following  resuli 
Width,  302  feet;  area,  1,764  square  miles;  mean  velocity,  9.73  feet  per  second;  gage  heigt 
10.55  feet;  discharge,  17,170  second-feet. 

Daily  gage  height,  in  feet,  of  San  Juan  River  near  Farmington,  N.  Mex.,  for  1905. 


Day 

Jan. 

Feb. 

Mar.  | 

Apr. 

May. 

June. 

July. 

I 

1  Aug. 

1 

Sept. 

Oct. 

Nov.  !  Di 

1 

'     3.22 

3. 3 

4. 15  | 

4.18 

7.0 

10.05 

7.4 

'    5.55 

4.25 

5.95 

1 
4.22  ' 

3. 35 

3.4 

4.25  i 

4.32 

7.5 

10.7 

6.15 

;  5.3 

4.28 

5.5 

4.25  1     • 

3 

3. 3 

3.  35 

4.75  ' 

4.4 

7.25 

12.4 

6.05 

I    5.0 

4.22 

5.12 

4.2    ' 

4 

;     3.25 

3. 35 

5.1     i 

4. 15 

6.9 

12.25 

6.0 

4.95 

4.32 

4.85 

4.22  1 

5 

3. 3 

3. 75 

5.0    ' 

4. 15 

6. 75 

12.35 

6.0 

1    4.95 

4.68 

4.75 

4.2    I 

G 

i     3.1.5 

3.68 

4.1*5 

4.35 

6.6 

13. 1 

5.85 

!    4.9 

4.65 

4.55 

4.22! 

7 

3. 2 

3. 55 

5. 4 

4.5 

6.4 

11.65 

5.6 

4.8 

4.62 

4.52 

4.25  | 

8 

3.3 

3.58 

5.05  ! 

4.8S 

6. 35 

11.8 

5.85 

4-7 

4.65 

4.48 

4.32 

9 

'     3.22 

3.5 

4.0     | 

4. 75 

6.2 

12.0 

5.8 

I     4.65 

4.58 

4.48 

4.22  | 

10 

3. 3 

3.55 

4.45  I 

5.0 

6.4 

11.9 

5.65 

4.55 

4.55 

4.55 

4.2 

11 

3.22 

3.45 

4.15  | 

6.95 

6.3 

12.0 

5.6 

4.7 

4.55 

4.52 

4.15 

12 

3.1 

3.85 

4.25  ! 

7.1 

6.05 

12.05 

5.45 

4.7 

4.55 

4.45  , 

4.2    | 

13 

!     3.1 

3.2    , 

4.15  | 

6.35 

5.95 

11.9 

5.4 

i     4.8 

4.5 

4.4* 

4.15  i 
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ofly  gage  height,  in  feet,  of  San  Juan  River  near  Farmington,  N.  Mex.t  for  1906 — Cont'd. 


Day. 


Jan.  !  Feb. 


i 


I.. 

ft... 

r... 

B... 
■... 
X.. 


I... 
I... 
I... 
I.. 

al- 
ar... 

i.. 
•.. 
i... 

i... 


3,12 

2.75 

3.25 

3.3 

3,35 

3.35 

3.1 

3.15 

3.38 

3.2 

3.2 

3.25 

3.2 

3.2 

3.2 

3.22 

3.2 

3.2 


3.35 

3.35 

3.25 

3.3 

3.35 

3.4 

3.4 

3.4 

3.8 

5.03 

4.95 

4.85 

4.25 

3.95 

4.0 


Mar.     Apr.     May.    June.    July.    Aug.     8ept. "  Oct.     Nov. 


4.15 

4.55 

4.55 

4.6 

4.8 

4.7 

4.7 

4.65 

4.48 

4.0 

3.9 

4.12 

4.18 

4.42 

4.2 

4.15 

4.2 

4.15 


6.15 

6.22 

6.35 

6.0 

5.9 

5.95 

5.95 

5.8 

5.95 

6.75 

7.0 

6.55 

6.15 

6.1 

6.55 

6.8 

6.7 


6.05 

6.1 

6.7 

7.65 

8.0 

8.35  ; 

8.75  ( 

8.8 

8.1 
11.2 
11.05  ' 
11.1 
10.85 
11.0 

io. 15  : 

9.95  , 
9.55  ! 
9.55 


11.6 
11.4 
11.4 
11.75 
10.6 
10.7 
10.75 
9.9 
10.05 
10.0 
9.85 
9.75 
9.55 
9.6 
9.55 
8.45 
8.4 


5.25 

5.15 

5.2 

5.15 

5.1 

5.15 

5.1 

5.05 

5.2 

5.1 

5.05 

5.05 

4.85 

4.82 

4.9 

4.95 

6.25 

5.65 


4.7 

4.55 

4.45 

4.4 

4.35 

4.25 

4.12 

4.08 

4.05 

3.95 

4.65 

4.52 

4.1 

4.15 

4.28 

4.25 

4.4 

4.2 


I 


4.5 
4.45 
4.45 
4.42 
4.38 
4.32 
4.32  ' 
4.35  ; 

4.3  ; 

4.28  : 

"i 

4.58 

4.6  [ 

4.62 

4.6 

4.62 

6.05 


4.48  , 
4.45  ; 
4.42  > 


4.4 

4.38 

4.38 

4.3 

4.28 

4.3 

4.28 

4.28 

4.3 

4.22 

4.28 

4.28 

4.3 

4.25 

4.28 


4.18 

4.2 

4.2 

4.22 

4.2 

4.2 

4.2 

4.15 

4.6 

4.4 

4.2 

4.15 

4.18 

4.9 

5.08 

4.75 

4.15 


Dec. 


4.18 

4.15 

4.2 

4.2 

4.12 

4.15 

4.2 

4.2 

4.1 

3.95 

4.0 

3.98 

4.0 

4.12 

4.2 

4.0 

4.05 

3.95 


Nation  rating  table  for  San  Juan  River  near  Farmington, 

December  31, 1906. 


N.  Mex.,  from  January  t  io 


Gage 
height. 

Discharge. 

Gag* 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

;  Hi  1 

■°3j  *• 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

Second-feet. 

2.70 

25 

4.00 

900 

5.60 

3,850 

8.20 

10,400 

2.80 

55 

4.10 

1,020 

5.80 

4,290 

8.40 

10,960 

2.90 

90 

4.20 

1,150    1 

6.00 

4,750 

8.60 

11,520 

3.00 

130 

4.30 

1,300 

6.20 

5.230 

8.80 

12,080 

3.10 

180 

4.40 

1,450 

6.40 

5,710 

9.00 

12,640 

3.20 

230 

4.50 

1,610 

6.60 

6,200 

9.50 

14,050 

3.30 

290 

4.60 

1,780 

6.80 

6.700 

10.00 

15,500 

3.40 

350 

4.70 

1,950 

7.00 

7,200 

10.50 

17,000 

3.50 

%   420 

4.80 

2,140 

7.20 

7,720 

11.00 

18,500 

3.60 

500 

4.90 

2,340 

7.40 

£,240 

11.50 

20,000 

3.70 

580 

5.00 

2,540 

7.60 

8,780 

12.00 

21,500 

3.80 

680    i 

5.20 

2,970 

7.80 

9,320 

12.50 

23,000 

3.90 

780 

|       M. 

3.410 

8.00 

9,860 

13.00 

24,500 

OTK. — The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  13  discharge 
surements  made  during  1904,  and  one  h.gh- water  measurement  made  during  1905.  Low-water  est  - 
cm  tmiort  on  this  table  are  therefore  uncertain.    The  table  has  been  extended  t)cyond  these  limits. 
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Daily  gage  height,  in  feet,  of  Animas  River  at  Durango,  Colo.,  for  1906. 


l. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Apr. 


7.6 
7.8 
7.8 
8.0 
8.1 
8.2 
8.2 
8.4 
8.4 
8.5 
8.6 
8.6 
8.7 
8.6 
8.6 
8.7 
8.8 
9.0 
8.9 
8.9 
8.9 
8.8 
8.9 
9.1 
9.4 
9.3 
9.3 
9.6 
9.8 
9.8 


May. 

June. 

July. 

Aug. 

9.9 

11.9 

9.0 

8.2 

10.4 

12.05 

8.7 

8.0 

10.0 

12.3 

8.7 

8.0 

9.6 

12.6 

8.6 

8.0 

9.4 

12.45 

8.4 

8.0 

8.6 

12.0 

8.4 

8.0 

8.6 

12.0 

8.4 

7.9 

8.7 

12.5 

8.4 

7.7 

8.7 

11.9 

8.4 

7.7 

8.7 

11.8 

8.3 

7.5 

8.8 

11.6 

8.3 

7.6 

8.7 

11.7 

8.1 

7.6 

8.8 

11.7 

8.0 

7.5 

9.0 

11.5 

8.0 

7.3 

9.3 

11.5 

8.0 

7.3 

9.5 

11.3 

8.0 

7.2 

10.2 

11.4 

8.0 

7.2 

11.2 

11.4 

8.0 

7.1 

11.3 

11.3 

8.0 

7.1 

11.4 

11.3 

8.1 

7.0 

11.6 

11.1 

8.2 

7.0 

11.5 

11.2 

8.2 

7.0 

11.8 

10.8 

8.2 

7.0 

11.8 

10.5 

8.0 

7.2 

11.6 

10.3 

7.8 

7.0 

11.85 

10.0 

7.8 

7.0 

11.5 

9.6 

7.8 

7.0 

11.1 

9.5 

8.0 

7.0 

10.7 

9.1 

8.6 

7.0 

11.25 

9.0 

9.0 

7.0 

11.6 

8.7 

7.0 

Sept. 


7.0 

7.0 

7.0 

7.0 

7.0 

7.0 

7.0 

7.0 

7.0 

7.0 

7.0 

6.9 

6.9 

6.9 

6.9 

6.9 

6.9 

6.8 

6.8 

6.8  | 

6.8  | 

6.8  I 

6.8  J 

6.8  ; 

6.9  I 
6.8  | 
7.0. 
7.2  I 
9.0  | 


1  Nov.  I  ] 


Oct.     Nov.  I  Dee. 


7.8  1 


7.8, 
7.7  | 
7.5  ' 

"I 

7.5 

7.3  | 
7.3; 
7.2  j 
7.2  I 

7.0 
7.0  ' 

7.0 1 

7.0 
7.0 
7.0 
6.9 
6.9 
6.9 
6.9 
6.9 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.9 
6.9 


6.81 
6.8 
6.7 
6.7  j 


6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.6 
6.6 
6.6 
6.7 
6.7 
6.7 
6.7 
6,7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 
6.7 


6,7 

6.7 

6.6 

6.6 

6.6 

6,6 

6.1 

6,6 

6,6 

6.1 

6.6 

6.6 

6,6 

6.6 

6,6 

16 

6.6 

6.6 

6,6 

6.6 

6,6 

6.6 

6,6 

6.6 

6,6 

6.6 

6.6 

6,6 


Station  rating  table  for  Animas  River  at  Durango,  Colo.,  from  April  J  to  June  4, 1905. 


Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge.  1 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet) 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

7.60 

550 

8.70 

1,340    : 

9.80 

2980 

10.90 

4,970 

7.70 

600    . 

8.80 

1,450 

9.90 

3,150 

11.00 

5,160 

7.80 

650    j 

8.90 

1,570    ' 

10.00 

3,320 

11.20 

5,550 

7.90 

700    1 

9.00 

1,700 

10.10 

3,490 

11.40 

5,950 

8.00 

760    1 

9.10 

1,840 

10.20 

3,670 

11.60 

6,350 

8.10 

820    1 

9.20 

1,990    ! 

10.30 

3,850 

11.80 

6,750 

8.20 

890 

9.30 

2,150    | 

10.40 

4,050 

12.00 

7,150 

8.30 

960 

9.40 

2,310    | 

10.50 

4,210 

12.20 

7,590 

8.40 

1,040 

9.50 

2,470    | 

10.  GO 

4,400 

12.40 

8,030 

8.50 

1,130    | 

9.60 

2,640    , 

10.70 

4,590 

12.60 

8,470 

8.60 

1,230    1 

9.70 

2,810    , 

; 

10.80 

4,780 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  on  discharge 
measurements  made  during  1903-1905.  It  is  very  poorly  denned  Estimates  baaed  upon  it  are  roughly 
approximate. 
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ge  read  zero  when  the  vertical  gag.  read  5  feet.     All  1903  readings  were  reduced 

en  of  the  vertical  gage. 

ion  was  discontinued  December  31 ,  1905. 

on  in  regard  to  this  station  is  contained  in   the  following  publications  of  tho 

ttes   Geological   Survey  (Ann= Annual   Report;    Bull=Bulletin:  WS=Water- 

er): 

i:  Ann  18,  iv,  pp  283-284;  Bull  140,  pp  199-199;  WS 16.  p  146;  2*.  p  132;  38,  p  310;  50,  p  383;  66,' 
5-96;  100,  pp  51-52;  133,  pp  183-184. 

Ann  18,  iv,  p  284;  Bull  140,  p  199;  WS  16,  p  146;  28,  p  142;  38.  p  310;  50,  p  383;  66,  p  97;  85.  p 
133,  p  185. 

monthly:  Ann  18,  iv,  p  285;  19  iv,  p  414;  20,  iv,  pp  379,  403;  21,  iv.  p  301;  22,  iv,  p  394:  WS 
>54;  133,  p  186. 
yearly:  Ann  20,  iv,  p  59. 

ts:  Bull  140,  p  200;  WS  11,  p  72;  16,  p  146;  28.  p  139;  38.  p  311:  50.  p  384:  66.  p  97;  85.  p  36; 
pl85. 

hs:  Ann  18,  iv,  p  285;  19,  iv,  p  415;  20,  iv,  p  403;  21,  iv,  p  301;  22.  iv,  p  394. 
d  run-off  relation:  Ann  20,  iv,  p  379. 

les:  Ann  18,  iv,  p  284;  19,  Iv,  p  414;  Bull  140,  p  199;  WS  2*.  p  145;  30,  p  452;  52,  p  520;  66,  p 
100,  p  53;  133,  p  186. 

Discharge  measurements  of Animas  Rttrr  at  Durango,  Colo.,  in  1905. 


Hydrographer.  Width.! 

1   Frrt. 

M.  C.  Hinderlider 89  ; 

do 189 


do 189 

O.  U.  Timmennan '       183 

do 158  ' 


..do I  158 

do 158 

J do 163  i 

J do 156 

J do 143 


J do '. 143 

J do 143 

.1 do 143 

.1 do 143 


! do 143 

do 143 

do 163 

! do 163  I 

' do 163 

: do 163 

I do 160 

..do '. i;>s 

.  .do 15s 


Area  of 
section. 

Mean 
velocity. 

Gage     |      Din- 
height,  '•charge. 

Sq.ft. 

Ft.per  src. 

Feet. 

Src.-ft. 

195 

6.14 

8.70  • 

1,198 

513 

6. 40 

10.00 

3,330 

756 

6.  M5 

11.00 

5.179 

648 

4.32 

8.75 

2,703 

435 

3.04 

7.90 

1,321 

446 

3.05 

7.93 

1,360 

448 

3. 16 

S.00 

1,417 

509 

3.  SO 

S.  30 

1,935 

407 

2. 50 

7. 75 

1,017 

296 

1.90 

7.00 

590 

273 

1.92 

6. IK)  ! 

525 

2*1 

1.S4 

7.05  J 

516 

230 

1.64 

6.90  ' 

391 

223 

1.59  1 

6.K6 

355 

244 

1.02  ' 

6.90  ' 

396 

318 

2.17 

7.3s 

690 

440 

3.  iki 

8.04 

1.514 

434 

3.33 

7. 90 

1,447 

390 

2.71 

7.  SO 

1,057 

3v2 

2.74 

7.7s 

1.048 

370 

2.54 

7. 64 

939 

3*i2 

2.50 

7.61 

928 

324 

2.  32 

7.42 

757 

138 
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A  standard  chain  gage,  which  is  read  twice  each  day  by  Mrs.  Adellie  Ricketts,  is  t 
to  the  downstream  side  of  the  bridge,  40  feet  from  the  left  end.  The  gage  scale  is  graduate 
from  2  to  7.8  feet.  The  length  of  the  chain  is  12.78  feet.  The  bench  mark  is  a  Unite 
States  Geological  Survey  standard  bench-mark  tablet  set  into  the  southwest  face  of  a  IS 
inch  cottonwood  tree  about  50  feet  north  of  the  right  end  of  the  bridge ;  its  elevation  i 
11.13  feet  above  the  datum  of  the  gage  and  3.17_feet  below  the  top  of  the  horizontal  bridg  ~ 
chord  on  which  the  gage  box  rests. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Wit* 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pp.  191-195. 


Discharge  measurements  of  Animas  River  near  Farmington,  N.  Mex.t  in  1905. 


Date. 


May  24 

July6 

July  20 

July  27 

August  2 

August  9  .  .  . . 

August  21 

August  24 

August  24 

August  26 

August  26 

September  12 . 
October  8 


Hydrographer. 


M.C.  Hlndcrlider.. 
O.  H.  Timmerman. 
do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Width. 

Area  of 
section. 

Feet. 

Sq.fL 

179 

849 

144 

449 

141 

323 

141 

280 

146 

399 

126 

286 

112 

172 

107 

139 

107 

136 

75 

122 

75 

120 

107 

139 

137 

269 

Mean      i 
velocity. 


Daily  gage  height,  in  feet ',  of  Animas  River  near  Farmington ,  N.  if  ex.,  for  1905. 


Day 

I    Jan.    I 

1           ! 

Feb.    1 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept.  . 

Oct. 

1 

1      4.53  ' 

4.47  ' 

4.92 

5.34 

7.08 

8.29 

7.32 

6.03 

1 
3.84  i 

6.4 

•> 

4.59 

4.56 
4.5 

5.2 
5.2 

5.3 
5.24 

7.26 
6.99 

8.8 
9.29 

7.06 
6.78 

5.78 
5.54 

3.81  1 
3.76  1 

5.94 

3 

4.51  l 

o  66 

4 

4.5 

4.59 

5.37 

5.22 

6.64 

9.4 

6.6 

5.58 

3.82  | 

5.44 

5 

j       4  48  | 

4.52 

5.43 

5.25 

6.38 

9.75 

6.54 

5.5 

4.26  1 

5.34 

6 

,       <-4* 

4.44 

5.. 56 

5.3 

6.19 

9.72 

6.36 

5.46 

4.47  1 

5.22 

7 

4.57  i 

4.37 

5.66 

5.52 

6.18 

9.55 

6.2 

5.37 

4.38  i 

5.14 

8 

'       4.46 

4.32 

5.66 

5  77 

0.27 

9.7 

6.2 

5.2 

4.34  1 

5.01 

9 

4.49  i 

4.22 
4.16 

5.36 
5.3 

5.88 
5.89 

M 

6.46 

9.6 
9.3 

6.08 
5.92 

5.05 
4.94 

4.3     ' 

4.22  | 

4.96 

10 

'       4.38 

4.95 

11 

'       4.38  i 

4.28  , 

5.3 

5.92 

6.37 

9.12 

5.8 

4.94 

4.18  ! 

4.« 

12 

1       4.3     | 

4.28 

5.26 

6.6 

6.22 

9.02 

5.7 

5.05 

4.16  1 

4» 

13 

1       4.36  , 

4.2 

•5.22 

6.3 

6.3 

9.0 

5.56 

5.0 

4.18  1 

4.81 

14 

:      <-32( 

4.06  j 

5.28 

6.1 

6.4 

8.91 

5.42 

4.9 

4.11 

4.7* 

15 

1       4.3 

4/28  | 

5.48 

5.85 

6.46 

8.88 

5.58 

4.78 

4.16  J 

468 

1G 

1       4.3 

1.18 

5.32 

5.9 

6.8 

9.04 

5.7 

4.71 

4.14  , 

4.6 

17 

4  34 

4.3 
4.3 

5  28 
5.36 

5  94 
5  91 

7.32 

7.07 

8.b8 
8.52 

5.51 
5.4 

4.66 
4.53 

4.07  | 
4.0 

4  58 

18 

1       *"" 
4.38  ' 

4.57 

10 

4.38  ' 

4.33  ' 
4.3 

5.54 
5.52 

5.92 
5.9 

7.82 
7.98 

8.49 
8.36 

5.35 
5.32 

4.41 
4.36 

3.96  I 
3.96  1 

4.54 

20 

'       4.30 

4.5 

21 

4.48 

4.34 

5.46 

5.91 

8.02 

8.14 

5.38 

4.28 

3.94 

4.47 

•to 

j       4.31  | 

4.32  ' 
4.42  , 

5.36 
5.3 

5.92 
6.05 

7.98 
8.1 

8.0 
7.84 

5.33 
5.38 

4.16 
4.07 

3.94 
3.93 

4.46 

23 

,..l      4.26  , 

4.4$ 
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Inly  gage  height,  in  feet,  of  Animas  River  near  Farmington,  N.  Mex.,for  1905 — Continued. 


Day. 


I-.. 


Jan. 

Feb. 

Mar. 

4.24 

4.  £8 

5.2 

4.25 

4.75 

5.16 

4.24 

4.84 

5.23 

1.4 

4.75 

5.33 

4.39 

4.68 

5.4 

4.39 

5.29 

4.38 

5.3 

4.34 

5.3 

Apr. 


May.      June. 


6.3 

6.13 

6.12 

6.04 

6.26 

6.49 

6.75 


8.35 
8.54 
8.58 
8.63 
8.38 
8.02 
7.56 
7.75 


7.9 

7.84 

7.72 

7.72 

7.7 

7.59 

7.48 


July. 

5.3 
5.2 
5.14 
5.06 
5.06 
5.09 
6.23 
6.4 


Aug. 

Sept. 

3.96 

3.92 

3.91 

4.G4 

3.92 

4.55 

4.05 

4.4 

4.04 

4.38 

3.96 

4.47 

3.91 

6.5 

3.88 

Oct. 

4.47 

4.46 

4.4 

4.36 

4.35 

4.34 

4.33 

4.33 


lotion  rating  table  for  Animas  River  near  Farmington,  N.  M ex.,  from  October  20,  1904,  to 

May  16,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

:     Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

4.20 

125 

5.00 

450    j 

5.80 

1,145 

6.60 

2,400 

4.30 

150 

5.10 

510    ' 

5.90 

1,265    ' 

6.70 

2,580 

4.40 

177 

1        5.20 

580 

6.00 

1,385    , 

6.80 

2,760 

4.50 

208 

5.30 

655 

6.10 

1,530 

6.90 

2,940 

4.60 

243 

5.40 

735 

6.20 

1,700    , 

7.00 

3,120 

4.70 

287 

5.50 

825    i 

6.30 

1.870    | 

7.10 

3,300 

4.80 

337 

|        5.60 

925 

6.40 

2,040      : 

7.20 

3,485 

4.90 

390 

i        5.70 

i 

1,030 

6.50 

2,220 

7.30 

3,670 

ote. — The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  7  discharge 
inurements  made  after  October  25,  1904,  and  is  well  defined. 

tion  rating  table  for  Animas  River  near  Farmington,  N.  M  ex.,  from  May  17  to  December 

SI,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 
6.10 

1  Discharge. 

\Second-feet. 
\          1,665 

Gage 
height. 

Feet. 
7.60 

Discharge. 

feet. 
3.70 

1 
Second-feet. \ 

65    1 

Feet. 
4.90 

Second-feet .' 
570 

Second-feet. 
4.560 

3.80 

95    j 

5.00 

630 

6.20 

1,800 

7.80 

5,055 

3.90 

125    . 

5.10 

695 

6.30 

1,945 

8.00 

5, 575 

4.00 

155 
190    1 

5.20 

765 

6.40 

2,100     , 

8.20 

6, 135 

4.10 

5.30 

840 

6.50 

2,265 

8.40 

6, 735 

4.20 

225    , 

5.40 

920 

6.60 

|          2.435 

8.60 

7,370 

4.30 

265    ! 

5.50 

1,005 

6.70 

2,615 

8.80 

8,025 

4.40 

310    ' 

5.60 

1,095 

6.80 

2,800    I 

9.00 

8,700 

4.50 

355    , 

5.70 

1,195 

6.90 

i          2.9H5 

9.20 

9.380 

4.60 

405 

5.80 

1,300 

7.00 

3,200 

9.40 

10,060 

4.70 

455 

5.90 

1,415 

7.20 

i          3.630    | 

9.60 

10, 740 

4.80 

510 

6.00 

1,535 

7.40 

4,0K5     1 

foTE. — The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
inurements  made  during  1904-1905.    It  is  well  defined  between  gage  heights  3.9  feet  and  5.8  feet. 

ibb  175-06 10 
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1         Estimated  monthly  discharge  of  Animas  River  near  Farmington,  N.  Mex.,  for  1905. 


January 

February... 

March 

April 

May 

June 

July 

August 

September. 
October 


Month. 


The  period . 


Discharge  in  second-feet. 


I 


Maximum.1  Minimum.  '    Mean 

i 


239 


2,670 
7,468 
11,250 
3,901 
1,574 
2,265 
2,100 


135 

95 

402 

595 

1,666 

4,273 

669 

119 

83 

278 


ToUIin 
acre-feet 


176 

186 

695 

1,338 

3,062 

7,655 

1,448 

534 

275 

576 


__ 


10,829 

10,» 

42,-a 

79,00 
343,  fl» 
455,80 
80,00 
32. 8» 

is,  at 


1, 016,009 


LA  PLATA  RIVER  AT  HESPERUS,  COLO. 

This  station  was  established  June  14,  1904,  in  connection  with  investigations  relating  to 
the  La  Plata  project  in  New  Mexico.  It  is  located  at  the  highway  bridge  on  the  west  side 
of  Hesperus,  Colo. 

The  channel  is  straight  for  about  50  feet  above  and  below  the  station.  Both  banks  are 
low  and  covered  with  brush  and  scattered  trees,  but  neither  is  liable  to  overflow.  The  bed 
of  the  stream  is  composed  of  large  and  small  cobblestones,  but  is  not  permanent.  A  small 
island  above  the  bridge,  dead  water  at  low  stages,  and  a  tortuous  channel  below  the  bridge 
affect  the  accuracy  of  meter  measurements  at  the  bridge.  The  current  is  swift.  The  fall 
of  the  river,  according  to  levels  run  by  the  La  Plata  Ditch  Company  for  about  10  miles,  is 
135  feet  per  mile.     Gage  heights  range  from  0.8  foot  to  3.5  feet. 

Discharge  measurements  are  made  by  wading  at  suitable  points  along  the  stream  at  low 
stages,  as  the  conditions  at  the  bridge  are  at  some  stages  unfavorable  to  careful  gaging*. 
At  high  stages  measurements  are  made  from  the  wooden  wagon  bridge  on  the  west  side  of 
Hesperus.  The  initial  point  for  soundings  is  a  nail  driven  into  the  downstream  side  of  the 
wagon  bridge  over  the  south  face  of  the  north  abutment. 

The  gage  was  read  twice  daily  during  1905  by  Fred  Harrison.  The  original  gage  was  a 
4-foot  board  graduated  from  zero  to  3.9  feet.  This  gage  was  spiked  to  the  upstream  end  d 
the  south  face  of  the  north  abutment,  with  the  zero  mark  resting  on  the  bed  of  the  river. 
The  bench  mark  is  a  nail  driven  horizontally  into  the  west  face  of  a  12-inch  cottonwood  tree 
about  8  inches  above  the  ground,  alxrnt  75  feet  northeast  of  the  gage  rod,  on  the  right  bank 
of  the  river;  elevation,  9.15  feet  above  the  zero  of  the  gage.  On  account  of  the  boiling 
action  of  the  water  at  this  gage,  a  new  staff  gage  was  installed  on  April  26,  1905.  The  new 
gage  is  graduated  from  zero  to  5.2  feet  and  is  spiked  in  a  vertical  position  to  the  south  face 
of  the  north  abutment  on  the  downstream  side  of  the  bridge.  The  datum  of  the  new  gage 
is  not  the  same  as  that  of  the  old,  being  8.09  feet  below  the  above  bench  mark. 

On  August  20,  1905,  it  was  found  necessary  to  transfer  this  gage  to  the  north  face  of  the 
south  abutment  downstream  side  of  the  bridge  where  it  is  now  located.  Elevation  of  gage 
datum  same  as  that  last  described,  viz,  8.09  feet  below  the  bench  mark. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pp.  195-196. 
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'harrje  measurements  of  La  Plata  River  at  Hesperus,  Colo.,  in  1906. 


Hydrographer. 


M.C.  Hinderiider.. 
O.  II.  Timmerman. 
do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Width. 

Area  of 
section. 

Feet. 
29 

Sq.ft. 
35 

29 

32 

29 

33 

29 

19 

29 

16 

29 

21 

29 

19 

23 

11 

16 

28 

29 

24 

29 

21 

Mean 
velocity. 

Ft.pertec. 
2.86 
3.94 
3.85 
2.29 
2.60 
2.90 
2.39 
1.51 
.96 
2.67 
2.53 


height. 

Dis- 
charge. 

Feet. 

Sec.-fU 

1.20 

100 

1.70 

126 

1.70 

127 

1.25 

44 

1.15 

42 

1.31 

61 

1.28 

45 

.95 

16 

1.00 

27 

1.70 

63 

1.55 

54 

e  heights  refer  to  datum  of  April  26, 1905. 


\Uy  gage  height,  in  feet,  of  La  Plata  River  at  Hesperus,  Colo.,  for  1905. 


iy. 


Apr. 


May.  I  June. 


July. 


1.35 
1.38 

1.6  , 
1.65  , 
1.78  ; 


I 


1.92 

2.7 

1.9 

1.25 

1.88 

2.85 

1.9 

1.2 

1.62 

2.85 

1.75 

1.2 

1.5 

3.15 

1.68 

1.18 

1.3 

2.85 

1.65 

1.18 

1.25 

2.8 

1.55 

1.18 

1.22 

2.9 

1.48 

1.15 

1.5 

3.1 

1.45 

1.1 

1.48 

2.9 

1.35 

1.02 

1.32 

2.9 

1.35 

1.02 

1.38 

2.8 

1.3 

1.02 

1.4 

2.85 

1.22 

1.02 

1.4 

2.8 

1.22 

1.0 

1.45 

2.95 

1.22 

1.0 

1.68 

3.3 

1.2 

1.0 

1.9 

3.0 

1.18 

.98 

2.0 

2.9 

1.18 

.98 

2.18 

•  2. 75 

1.12 

.92 

2.45 

2.5 

1.12 

.92 

2.15 

2.55 

1.15 

.92 

2.25 

2.45 

1.15 

.92 

2.6 

2.45 

1.15 

.92 

2.35 

2.45 

1.12 

.92 

2.4', 

2.35 

1.15 

.92 

2.&5 

2.35 

1.1 

.92 

2.85 

2.35 

1.1 

.92 

2.4 

2.25 

1.12 

.92 

2.3 

2. 15 

1.1 

.92 

2. 3 

2.05 

1.32 

.92 

2.4 

2.0 

1.3 

.92 

2.65 

1.3 

.92 

Sept. 

Oct 

Nov. 

Dec. 

0.92 

1.32 

0.92 

1.18 

.92 

1.22 

.9 

1.3 

.92 

1.18 

.9 

1.1 

1.0 

1.18 

.9 

1.0 

.92 

1.18 

.9 

1.0 

.92 

1.18 

.9 

.95 

.92 

1.12 

.95 

.9 

.92 

1.12 

.88 

.9 

.92 

1.1 

.85 

.85 

.92 

1.1 

.85 

.85 

.92 

1.1 

.85 

.85 

.92 

1.1 

.9 

.85 

.92 

1.1 

.9 

.88 

.92 

1.1 

.85 

.88 

.92 

1.1 

.85 

.85 

.9 

l.l 

.85 

.85 

.9 

1.05 

.85 

.82 

.9 

1.0 

.9 

.8 

.9 

1.0 

.8 

.8 

.9 

1.0 

.8 

.8 

.9 

1.0 

.85 

.8 

.9 

1.0 

.9 

.75 

.9 

1.0 

.92 

.75 

.9 

1.0 

1.05 

.7 

.9 

1.0 

.7 

.9 

1.0 

.95 

.9 

.95 

1.12 

.78 

.9 

.95 

1.15 

.5 

1.92 

.95 

.   . 

.5 

1.55 

.92 

1. 15 

.5 

.9 

.45 

;e  heights  refer  to  datum  of  April  26, 1905. 
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L.A  PLATA  RIVER  NEAR  LA  PLATA,  N.   MEX. 


This  station  was  established  June  1,  1905,  in  connection  with  investigations  relating  to 
the  La  Plata  projec#  It  is  located  on  the  single-span  wooden  highway  bridge  1  mile  south* 
east  of  La  Plata  post-office,  N.  Mex.,  in  sec.  3,  T.  31,  R.  13  W.f  below  all  points  of  diren 

The  channel  is  straight  for  50  feet  above  the  bridge,  beyond  which  it  bends  to  the  rigfat; 
below  the  bridge  it  is  straight  for  300  feet.  The  left  bank  is  well  defined  but  is  liable!* 
overflow  at  high  stages.  During  high  water  the  right  bank  overflows  below  the  bridge  Ut 
does  not  overflow  above.  Both  banks  are  lined  with  sagebrush  and  willows.  There  is  tat 
one  channel  at  all  stages.  Qage  heights  range  from  1  foot  to  4.5  feet.  At  gage  bright  rf 
1  foot  the  river  is  dry. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge. 

The  gage,  which  was  read  twice  each  day  during  1905  by  Frank  Williams,  is  a  vertiol 
staff  graduated  from  3  to  10.1  feet,  spiked  to  the  northwest  corner  of  the  east  abutment  «f 
the  bridge.  The  3-foot  mark  rests  on  the  bed  of  the  stream  and  the  9.4-foot  mark  is  em 
with  the  surface  of  the  bridge  floor.  The  gage  is  referred  to  bench  marks  as  follows:  (1) 
The  head  of  a  20-penny  spike  driven  vertically  into  the  top  of  the  second  log  from  the  bot- 
tom at  the  northeast  corner  of  Mr.  Williams's  house;  elevation,  21.37  feet  above  the  am 
of  the  gage.  (2)  A  nail  driven  into  the  spur  root  on  the  south  side  of  a  cottonwood  tree 
southeast  of  house;  elevation,  19.47  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  La  Plata  River  near  La  Plata,  N.  Mex.,  in  1905. 


Date. 

!                  Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height 

DiK 

May  25 

July7 

July  10 

Julv  26 

1 
..   M.  C.  Hlnderlider 

Feet. 
36 

Sq.ft. 
107 

Ft.  per  sec. 
5.22 

Feet. 

4.40 
1.10 

Sec.-ft. 

..    O.  H.  Tim  merman 

■3 

.J do 

'4 

.J do 

•10 

1 

i 

a  Estimated. 


Daily  gage  height,  in  feet,  of  La  Plata  River  near  La  Plata,  N.  Mex.,  for  1905. 


Day. 


May. 


l ! 

2 1 

3 ! 

4 ! 

5 1 

6 

8 1 

9 1 

10 i 

11 | 

1 
12 ! 

13                                                                i 

14 1 

15  '.      .    . 

16 ! 

June.      July. 


3.49 

3.78 

3.92 

4.01  ' 

4.26 

3.42 

4.32 

4.51 

3.72 

3.48 

3.77  [ 

3.67 

4.36 

3.47 

3. 57 

3.47 


2.32 

1.84 

1.46 

1.09 

1.14  | 

1.09  j 

1.09 

1.14 

1.14 

1.09 

1.09 

1.09 

1.09 

(«) 

(°) 

l<0 


Aug. 

Sept. 

(°) 

(°) 

(«) 

(a) 

(°) 

(a) 

(°) 

(a) 

(«) 

(a) 

(«) 

(a) 

(•> 

(a) 

(°) 

(a) 

(<0 

(a) 

(«) 

(a) 

(°) 

(a) 

(«) 

(a) 

(«) 

(a) 

(°) 

(a) 

(fl) 

(a) 

(«) 

(a) 

Oct. 


Nov.     D* 


4... 

(•) 

LI" 

3. 86 

(•> 

1.1 

3.62 

(«) 

1.3 

3.08 

(«) 

1.3 

1.74 

1.52 

1.3 

1.14 

(«) 

1.3 

(«) 

(•) 

1.2 

(«) 

(•) 

LI 

(«) 

C) 

1.2 

(«) 

« 

L! 

(«) 

<•> 

1.2 

<«) 

(«) 

1.2 

(«) 

(«) 

L2 

(«) 

C) 

1.2 

(«) 

Mj 

(°) 

a  Standing  in  pools. 
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height,  in  feet,  of  La  Plata  River  near  La  Plata,  N.  M  ex.,  for  1905 — Continued. 


Day. 


May.      June. 


4.33 

4.28 

3.76 

3.77 

3.37 

3.2 

3.28 


3.37 

3.27 

3.22 

3.07 

2.98 

2.83 

2.79 

2.6 

2.46 

2.49 

2.42 

2.42 

2.22 

2.22 


July. 


(°) 

1.44 

(°) 

(«) 

{•) 

(«) 

(°) 

(°) 

L84 

1.39 

1.19 

1.09 

1.09 


Aug. 


(«) 
(«) 
(°) 
(«) 
(«) 
(«) 
(«) 
(«) 
(•) 
(«) 
(«) 
<•> 
(•) 
(«) 


<•> 
(fl) 
<•> 
(«) 
<•) 
(•) 
(•) 
(•) 
(fl) 
(«) 
<•) 
(•) 
4.4 
4.36 


Oct. 


(■> 
(•) 
(«) 
(•> 
<•) 
<•) 
(•) 
<•> 
(■) 
(•) 
(•) 
<■) 
<■) 
(•) 
(•) 


Nov. 


<■> 
<•) 
(•) 
<«) 
<•> 
(•) 
(a) 
(•) 
1.20 

(•) 

1.48 

1.32 

1.3 

1.3 


Dec. 


1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
L2 
1.2 
1.2 
1.2 
1.2 


a  Standing  in  pools. 

MISCELLANEOUS  MEASUREMENTS. 

owing  miscellaneous  measurements  were  made  in  the  San  Juan  basin  in  1905: 
ineous  (Uncharge  measurements  made  in  San  Juan  River  drainage  basin  in  1905. 


Stream. 

Locality. 

Width. 

1   Feet. 

I 
.J        4 

Area  of 
section. 

Sq.ft. 
3.4 

1.5 

Mean 
velocity. 

Dis- 
charge. 

Boyle  ditch 

Hesperus,  Colo 

do 

Ft.  per  sec. 
3.59 
1.00 

Sec.-ft. 
12.2 

2 

do 

1.5 

do 

do 

.2 

18 

do 

Kline,  Colo 

.00 

Brown  Bros,  ditch . . . 
do 

Hesperus,  Colo -  - ' 

.3 

18 

do 

... 

1.00 

1.5 

Enterprise  ditch 

Fort  Lewis  ditch  No.  1. 
Fort  Lewis  ditch  No.2. 

Fort  Lewis  ditch 

Freed  ditch 

do 

La  Plata,  Colo 

62 
M 

.8 
(«) 
(■) 
(•) 

4.3 
b2 

18.. 
18 

Fort  Lewis,  Colo  . . . 
do 

Hesperus,  Colo 

Kline,  Colo 

do 

do 

Hesperus,  Colo 

do 

_l 

J 

4.7 

■ 

2.0 
1.0 

.8 

4.2 
2.0 
5.8 
3.2 
3.01 
5.0 
2.0 

1.00 
1.00 
1.00 

........... 

1.02 
1.00 
2.48 
1.91 
5.28 
4.42 
1.10 

18 

Green  canal 

H.  and  H.  ditch 

do 

Hay  Gulch  ditch 

do 

? 

do 

do 

do 

do 

Kline,  Colo 

do 

4 

..!        5.6 

..'        5.6 
1 

4 

14.41 
6.1 

7 

do 

15.92 

30.. 

18 

do 

Helton  ditch 

do 

22.1 
2.2 

00 
.8 

Indian  ditch 

Kellar  ditch 

La  Plata  canal 

do... 

Hesperus,  Colo 

! 

1.0 

,5 

do 

1 

8.8 

do 

1 



do 

do 

10 

.:!      4 

9.2 

2.8 

:stimated. 

.66 
2.29 

6.1 

do 

0.4 

iDry. 

4 
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Miscellaneous  discharge  measurements  made  in  San  Juan  River  drainage  basin  in  J905- 

Continued. 


Date. 


July  17 

July  29 

August  5 

•September  2. 
September  4. 
July  15 


Stream. 


La  Plata  canal . 

....do 

do 

....do 

do 


La  Plata  and  Cherry 
Creek  ditch. 


September  2 . 
September  30 

October  4 

April  25 

July  14 

July  31 do. 

August  7 do. 

September  9 do. 

September  15 do 

September  20 

October  1 

October  4 

July  15 

September  16 

October  4 

September  30 


....do 

....do 

....do 

Lightner  Creek. 
....do 


....do 

....do 

Placer  ditch 

Parrott  ditch 

....do 

....do 

Parrott  City  canal  . 


September  2 Ramott  canal 

July  18 Revival  ditch 

July  17 i  Short  Line  ditch . . . 

September  18 . .  i do 

July  17.. I  Slate  ditch 

July  18 i  Stinebaugh  ditch . . . 

Septembers...1  Stcininegger  canal. 

July  17 Trainor  ditch 

September  18. .' do 

Do Ute  Indian  ditch . . . 

July  18 Warren  ditch 


Locality. 


Hesperus,  Colo . 

....do 

....do 

do 

....do 

....do 


....do 

....do 

....do 

Durango,  Colo . 
....do 


do 

....do 

....do 

....do 

do 

....do 

nesperus,  Colo 

....do 

....do 

....do 

Parrott  City,  Colo. 
Hesperus,  Colo 


Hesperus,  Colo. 
Kline,  Colo 


Width. 


Feet. 
4 

4   . 
4 

4 
4 
4.8 


Area  of 
sect  on. 


Sq.ft. 
1.6 
2.4 
1.6 
2.4 
2.0 
8.4 

2.0 


Hesperus,  Colo.. . 

Kline,  Colo 

do 

Fort  Lewis,  Colo . 


Mean         Di*- 
velocity.  ;  charge. 


Ft,  per  tee. 
1.75 
2,42 
1.06 
1.21 
1.35 
5.68 

1.0 


1.0  I 
1.2  I 


4.8 


i.oo  ; 

.92 


2.17  ' 


18 
5.8 

19 
27.1 

19.93 

•  2.0 

W 

0 

17.7 

•u 

«6 


«6 
'7 
(h) 
ih) 
(») 
(») 
<»> 
(») 
1.00 

1.1 

(*) 

10.4 
(») 

(»)  j 
faU     j 

,»  ! 
o  ■ 
(») 


I 


a  Estimated. 


*  Dry. 
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LITTLE  COLORADO  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

juntry  drained  by  the  Little  Colorado  River  consists  of  a  high  plateau  with  an  ele- 
»ver  4,000  feet  above  sea  level,  extending  from  the  Continental  Divide  in  north- 
New  Mexico  westward  to  the  San  Francisco  Mountains  in  Arizona,  and  from  the 
anyon  of  the  Colorado  southward  to  the  Mogollon  Mesa.  The  greater  part  of  this 
is  composed  of  rolling  plains  with  a  few  feet  of  soil  at  the  surface  underlain  by 
lirough  this  plateau  the  river  winds  northwestward  to  its  junction  with  the  great 
>. 

un-off  from  approximately  6,000  square  miles  of  the  drainage  area  finds  its  way 
Little  Colorado  above  the  mouth  of  Rio  Puerco,  the  largest  tributary  which  joins 
i  stream  2  miles  above  the  town  of  Hoi  brook,  Ariz.  Both  the  Little  Colorado  and 
Puerco  are  flashy  streams,  seldom  clear  even  during  low  stages.  They  have  shifting, 
ottoms,  and  when  not  confined  in  canyons  the  stream  beds  are  wide  with  abrupt 
inks.  The  discharge  fluctuates  greatly,  being  insignificant  in  dry  seasons.  The 
•e  short  and  violent  and  carry  large  quantities  of  silt  in  suspension. 

LITTLE  COLORADO  RIVER  AT  WOODRUFF,  ARIZ. 

itation  was  established  March  16,  1905.  It  is  located  about  100  yards  below  the 
of  the  Holbrook-Winslow  wagon  road  and  one-fourth  mile  below  the  Woodruff  dam. 
iiannel  is  straight  for  300  feet  above  and  100  feet  below  the  station.  The  banks  are 
th  some  brush,  and  neither  is  liable  to  overflow.    The  bed  of  the  stream  is  composed 

The  current  is  swift  at  high  and  medium  stages  of  water, 
arge  measurements  are  made  by  means  of  a  cable,  car,  and  tag  wire.    The  initial 
r  soundings  is  the  iron  hook  on  the  chain  connecting  the  cable  with  anchorage  on 
rest  bank  of  stream: 

age  is  observed  twice  each  day  by  R.  L.  Newman.  The  original  gage  was  a  com- 
Ttical  and  inclined  rod  located  on  the  right  or  east  bank  of  the  stream  about  60  feet 
ie  measuring  section.  This  gage  was  destroyed  on  May  3, 1905,  by  high  water,  caused 
treaking  of  the  St.  John  and  Woodruff  dams.  It  was  replaced  on  May  6, 1905,  with 
rary  gage,  which  was  used  until  July  30, 1905,  when  a  permanent  gage  was  installed 
riginal  location.  The  bench  mark  is  a  nail  driven  into  a  6-inch  cottonwood  tree 
N\  10°  W.  from  east  end  of  gage.  The  original  elevation  of  this  bench  mark  was 
et  above  the  zero  of  the  gage.  This  tree  was  so  bent  over  by  the  rush  of  water  on 
hat  the  bench  mark  is  about  0.05  foot  lower  than  it  was  originally.  The  zero  of  the 
ablished  July  30, 1905,  was  set  13.03  feet  below  the  elevation  of  the  bench  mark,  or 
mately  13.07  feet  below  the  original  elevation.  On  July  30, 1905,  the  water  stood  at 
on  the  temporary  gage  set  by  the  observer  May  6,  and  registered  0.8  foot  at  the  same 
the  new  permanent  gage. 
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Discharge  measurements  of  Little  Colorado  River  at  Woodruff,  Ariz.,  in  1905. 


I 


Date. 


Mar.  22 
Mayl. 
July  31 . 


Hydrographer. 


Oai 
height. 


Dis- 
charge. 


W.  A.  Farish 

....do 

Newman  and  Far- 1 
ish.  ' 

August  3 j  R.  L.  Newman... | 

August  4 1 do I 

Augusts ' do | 

August  7 | do 

August  8 1 do 


August  9 do 

August  10 i do 

August  11 1 do 

August  13 ' do 

August  14 do 

August  15 1 do 

August  16 ' do 

August  17 do 

August  18 1 do 

August  19 J do 

August  22 ! do 

August  24 j do 


August  25 j do.. 

August  27 do., 

August  29 ' do., 

August  31 |.;...do., 

September  l..j do.. 

September  3. . . do . . 

September  4.. ,! do. 

September  6. . ..' do. 

September  1 ...  do. 

September  9 ...  I do . 


September  11  . .' do 

Septemljor  12  ..' do 

September  13 do 

September  14 do 

September  10. . do 

September  20 do 

September  21 . .  * do 

September  23 do 

8epteml)or  24. . do 

Septenitter  25 do 


Feet. 
9.25 
7.4 
3.05 

.8 
.5 
.3 
.5 
.8 
.5 
.5 

1.3 
.4 
.5 
.4 
.3 
.3 
.3 
.1 
.0 

1.3 

1.1 

3.7 
.5 
.5 
.3 
.3 
o 

6 

1.4 
1.4 
.5 
.5 
.3 
.3 


.1     ' 


Sec.-ft. 
736 
480 
459 

54 

28 

18.1 

30 

49 

45 

53 
201 

94 

58 

77 

44 

46 

12 
6.2 
9.3 
132 

99 
342 

30 

17.4 

13.1  j 

17.7  j 

11.4  | 

,216      ' 
i 
131 

114 

33 

28 

17.8 

19 

13.7 

8 

8.3 

8.7 

880 

057 


Date. 


September  27.. 
September  28. . 
September  29. . 


September  30., 

October  1 

October  3 

October  4 

October  6 

October  7 

October  8 

October  10 

October  12 

October  13 

October  14 

October  16 

October  17 

Octot>er  19 

October  20 

October  21 

October  23 

October  24 

October  25 


Ilydrographer. 


I  Gage  '<  Dis- 
iheighLcbftigi 


;  Fret.  Sec.-jl 
R.  L.  Newman....i    2.1      IS 


.do... 
.do... 


do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 


October  26 ' do. 


October  27 

October  28  ... . 

October  30 

October  31 

October  31 

November  1 . . . 
November  7 ... 
Novemlwr  8. . . 

November  9 

November  10.. 
Noveml>er  11. . 
November  20.. 
November  21 . . 
November  22.. 
November  23. . 
November  24.. 
November  25. 


do 

do 

do 

H.  S.  Reed 

do 

R.  L.  Newman. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


1.3 
1.0 
.8 
0.8 
0.7 
0.7 
0.7  I 
0.6 
0.6 
6.6 
0.6 
0.5 
0.5 
0.5 
0.5 
0.5 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
6.4 
1.0 
1.0 
3.35 
1.4 
1.1 

1.5 
2.0 
2. 7 
1.2 
1.0 


80 
63 
32 
30 
35 
35 

a 

15.4 
15.1 

US 
11.  J 
16 
111 
148 
13.1 
117 
US 
117 
13.4 
12.5 
13.6 
13.7 
11.6 
14.4 
14 
11 
39 
3fi 
24V 
Ul 
3* 
25 

,  *T 
13U 
!  172 
j  * 
1      33 
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&y  gaffe  height,  in  feet,  ofLitth  Colorado  River  at  Woodruff,  Ariz.t  for  1905. 


I  Mar 


1 

1 

•  1 

1 

1 

1 

1 

1 

i 

1........ 

7.4 

10.3 

10.45 

9.75 

9.45 
12.4 
8.05 

7.85 

7.35 

7.35 

6.95 

6,3 

6.3 

6.4 

6.7 

5.7 

Apr.    ■   May. 


5.9 
8.05 
11.2 
11.1 
12.4 
12.8 
12.15 
11.4 
10.15 
10.0 
8.25 
12.3 
13.4 
9.2 
8.65 
7.4 
6.7 
6.3 
5.9 
5.45 
5.65 
5.25 
5.3 
8.9 
11.95 
18.55 
13.55 
9.9 
8.05 
7.85 


7.5 
6.95 
19.65 
11.5 
9.75 
8.75 
8.0 
7.5 
7.0 
6.5 
7.25 
7.55 
5.95 
5.4 
5.35 
4.95 
4.75 
4.6 
4.5 
4.45 
4.4 
4.3 
4.35 
4.25 
4.2 
4.1 
4.1 
4.0 
4.0 
4.0 
3.8 


June 

3.65 

3.6 

3.5 

3.45 

3.4 

3.35 

a  25 

3.85 

3.95 

3.75 

3.45 

3.2 

3.2 

3.2 

3.15 

3.1 

"3.05 

3.0 

3.0 

2.5 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 


July. 

2,0 

2.0 

2.0 

1.95 

1.9 

1.9 

3.9 

1.9 

2.8 

2.7 

2.6 

2.5 

2.4 

2.3 

2.25 

2.0 

1.95  I 

1.9 

2.1 

3.6 

2.0 

1.95 

2.05 

2.0 

1.9 

2.15 

2.05  , 

2.1 

5.2 

7.25 

4.75 


Aug. 


2.4 
1.55 
.8 
.5 
.3 
.3 
.5 
.65 
.6 
.5 
.9 
.55 
.45 
.4 
.4 
.3 
.3 
.25 
.1 
.0 
.0 
.0 
.0 
.«5 
1.15 
.8 
2.8.) 
1.35 
0.5 
.5 
.5 


Sept   .    Oct. 


0.3 
.6 
.25 
.75 

.75  j 
2.5    j 
1.7 
1.4    ' 
1.35  I 
.95  I 
.«     I 
.5    | 
.35  j 
.3 
.3 
.2 

.2  I 
.2  I 
•1  I 
.1    i 

::i 

.15 
3.95  j 
4.55  I 
4.0    | 

1.9  ; 
1.35 


I 


1.4 


"I" 


Nov. 

0.4 
.4 
.4 
4.0 
2.2 
1.15 
.9 

1.65 
2.65 
1.4 
1.1 
1.0 
1.0 
.9 
.85 
.?. 
.8 
.8 
.75 


1.35  j 
2.3  ; 
1.25  I 
1.1  i 
1.0    | 

21.9    ( 
7.75 
5.5    ' 
2.0    ' 

I 

I 


Dec. 

1.7 
1.55 
1.45 
1.3 
1.3 
1.2 
1.05 
.8 
.7 
.7 


.5 
.4 
.4 
.4 
.4 
.35 
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Daily  discharge,  in  second-feet,  of  Little  Colorado  River  at  Woodruff,  Ariz.,  for  lOtii 


Day. 


Mat. 


8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
10.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Apr.      May.      Aug. 


8epi. 


Oct.       Nor. 


481 
803 
016 
810 
766  i 
1,206  I 
562 
534 
475 
475  I 
432  I 


320 

560 
1,028 
1,013 
1,208 
1,268 
1,170 
1,058 

870 

848 

680 
1,103  I. 
1,358  I. 

728  I. 

648 

481 

404 

362 

320 

274  I 

204 

254 

250 


492 
432, 
2,296 

I 


1,140  ,. 

2.030  !. 
362  j  1,380  ,. 
362  I  830  . 
372  |  561  i. 
404  |  534  . 
299  i 


I 


317 

13 

1          ** 

12 

145 

32 

53 

12 

54 

15 

32 

12 

28 

47 

'          26 

333 

18 

47 

i     a 

125 

18 

048 

* 

42 

20 

100 

35 

35 

38 

122 

W 

» 

53 

80 

IS 

167 

53 

65 

"i 

52 

122 

40 

"! 

31 

03 

28 

,S 

35 

100 

20 

1           ": 

35 

40 

10 

1         12  ! 

32 

47  1 

10 

!          15" 

31 

44  1 

14 

15. 

29 

46 

14 

15 

29 

10| 

14 

15. 

» 

6i 

8 

»i 

» 

5 

8 

15 

23 

5I 

8 

15, 

25 

•1 

8 

15 

71 

0 

10 

13 

135 

54 

684 

13  1 

44 

106  ' 

868 

13 

36 

64  1 

848 

13 

33 

166    ; 

234 

13 

10,000 

"i 

118 

13 

2,980 

30  , 

155 

13 

1.735 

23 

02 

13 

85 

17 

13   . 

Note.  -Owing  to  no  measurements  being  made  during  May,  June,  and  July,  no  estimates  have  t 
made.     Discharge  obtained  by  indirect  method. 

Estimated  monthly  discharge  of  Little  Colorado  River  at  Woodruff,  Ariz.,  for  190&. 
[Drainage  area,  0,000  square  miles.] 


Discharge  in  second-feet. 

Month.                       j 

Maximum.  Minimum.      Mean. 

Total  in 
acre-feet. 

Run-off. 

Second-feet  n^h 
persouare   ■&, 

March  16- 31 1.208,               299          584 

April 2,030'               2.V1          739 

August 317'                   5            58.2 

Septeinlier 948                    8          150 

Octoticr SO                   12            20.1 

18,530 
46,050 
3,570 
0,461 
1,236 
32,310 
2,300 

0.OPT         ft< 
.132 
.0007 
.026 
0034 

November '          10.000'                 12,        543 

December 72  '                25.         37.4 

.090 
.0062 

The  period ■ 

114.400 

1                  !                  i 

LITTLE   COLORADO   RIVER   DRAINAGE   BASIN. 
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UTELE  COIiORABO  RIVER  AT  HOLBROOK,  ARIZ. 

tation  was  established  March  17,  1905.  It  is  located  at  the  county  bridge  across 
olorado  River  at*  Holbrook,  Ariz. 

lannel  is  straight  for  about  900  feet  both  above  and  below  the  station.  A  stone 
ng  the  side  of  the  wagon  road  forms  the  right  bank;  the  left  bank  is  clean  and 
overflow.  The  bed  of  the  stream  is  sand  to  an  average  depth  of  3  to  5  feet,  and  is 
table.    The  entire  flow  of  the  river  passes  under  the  bridge;  but  as  the  section  is 

current  does  not  always  flow  at  right  angles  to  the  bridge. 

irge  measurements  are  made  from  the  downstream  side  of  the  bridge.    The  initial 
'  soundings  is  the  face  of  the  bridge  abutment  on  west  bank  of  stream.    Soundings 
a  at  each  of  the  floor  beams, 
age,  which  was  read  twice  each  day  during  1905  by  Mrs.  Anna  Connor,  is  a  staff 

in  an  upright  position  to  the  downstream  face  of  the  first  pier  from  the  west  bank. 
;  is  referred  to  bench  marks  as  follows:  (1)  The  corner  of  the  top  of  the  bridge  pier 
i  the  gage  is  fastened;  elevation,  11.80  feet  above  the  zero  of  the  gage.  (2)  The 
outside  edge  of  the  bridge  chord;  elevation,  12.73  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  Little  Colorado  River  at  Holbrook,  Ariz.,  in  1906. 


e. 

Hydrographer. 

Oage 
height 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

i. 

W.  A.  Fartah..... 

5.9 

942 

September  18... 

R.  L.  Newman... 

2.9 

11 

do 

6.6 

1,380 

September  19... 

do 

2.9 

11 

do, 

6.35 

1,139 

September  22... 
September  25... 
September  27... 

do". 

2.9 

12 

do 

4.6 

923 

do 

3.95 

500 

do 

4.7 

568 

do 

3.6 

174 

E.C.  Murphy 

3.48 

175 

September  30... 

do 

4.0 

464 

W.A.Farish 

4.4 

1,215 

October  2 

do 

3.3 

96 

1 

R.  L.  Newman 

3.5 

176 

October  4 

do 

3.3 

87 

1 

do 

3.5 

170 

October  6 

do 

3.3 

79 

3 

do 

3.0 

58 

October  8 

do 

3.2 

29 

i 

do 

3.0 

43 

October  11 

do 

3.0 

15 

11 

do 

3.2 

55 

October  13 

do 

3.0 

22 

12 

do 

3.3 

174 

October  16 

do 

3.0 

27 

15 

do 

3.0 

33 

October  18 

do... 

3.1 

25 

17 

do 

3.1 

95 

October  20 

do 

3.0 

20 

Jl 

do 

2.9 

64 

October  23 

do 

3.1 

25 

25 

do 

3.2 

60 

October  25 

do 

3.0 

18 

17 

do , 

3.8 
3.3 

714 
116 

October  27 

do 

3.0 
3.0 

20 

» 

do 

October  30 

H.S.Reed 

11 

Jl 

do 

2.9 

« 

November  1 

R.  L.  Newman 

3.0 

11 

«r2... 

do 

3.3 

81 

November8.... 

do 

4.3 

624 

•er  4. . . 

do 

3.3 

59 

November  9 

do 

4.25 

412 

•er6... 

do 

5.5 

3,444 

November  13.. . 

do 

3.3 

49 

•er  8. . . 

do 

3.6 

124 

November  18... 

do 

3.1 

40 

•er  10.. 

do 

3.5 

81 

November  22... 

November  24... 

i  November  29... 

do.. 

3.7 

225 

•er  11... 

do 

3.2 
3.1 

1 

do 

do. 

4.0 
3.9 

112 

*rl3... 

do 

479 

•er  15... 

do 

2.9 

15 

1 
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Daily  gage  height,  in  feet,  of  Little  Colorado  River  at  Holbrook,  Ariz.,  for  1905. 


Day. 


I   Mar. 


2.::::::::::::::::::i:::::::: 

3 \ 

4 ' 

S | 

6 ; 

7 

8 ' 

9 

10 i 

11 ! 

12 

13 ' 

14 

15 

16 i 

17 

0.1 

18 

'   6.2a 

19 

I   5. 95 

20 

i   6.05 

21 

6.4 

22 

.   ..   5.5 

23 

1 
i   5.3 

24 

I   5. 55 

25 

I   5. 45 

26 

i 
5. 45 

27 

i   5. 42 

28 

5. 42 

29 

5. 3 

30 

5.22 

31 

5.22  , 

i 

Apr. 

5.45 

5.9 

5.9 

6.25 

6.8 

6.9 

6. 45 

5.85 

5.9 

5.4 

5.7 

6.45 

6.15 

5.35 

5.3 

4.75 

4.55 

4.6 

4.6 

4.65 

4.6 

4.7 

4.6 

6.45 

6.8 

7.35 

5.55 

5.8 

4.65 

4.7 


May.   I  June.  |   July. 


4.78  3.4 

4.72  3.35 

6.2    !  3.3 

I  3.2 

i  3.2 

j  3.0 

j  3.0 

I  3.0 

;  3.2 

5.8  |  3.4 
5.55  i  3.3 

4.9  i  3.2 
4.25  |  3.2 
4.0  3.2 
3.9  !  3.2 
3.85  j  3.2 
3.8  3.2 

3.8  |  3.2 
3.7  i  3.2 
3.7  j  3.2 
3.95  I  3.2 

3.9  i  3.2 
3.65  j  3.15 
3.4  3.1 
3.4  (  3.1 
3.4  |  3.1 
3.4  I  3.0 
3.4  j  3.0 
3.4  I  3.0 
3.4  |  3.0 
3.4     i 


3.0 

3.0 

2.9 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

3.5 

3.05 

3.0 

3.0 

4.05 

3.25 

2.9 

3.0 

3.0 

3.0 

3.0 

3.0 

2.8 

3. 25 

4.5 

4.05 


Aug.    '  Sept. 

I 


3.5 

3.5 

3.4 

3.3 

3.15 

3.15 

2.95 

3.3 

3.05 

3.2 

3.45 

3.55 

3.2 

3.2 

3.1 

3.25 

3.15 

3.0 

2.9 

2.9 

2.9 

3.0 

2.9 

2.9 

2.9 

3.75 

4.1 

3.5 

3.5 

3.5 

3.0 


3.3 

3.45 

3.3 

3.1 

4.2 

4.8 

4.15 

3.7 

3.7 

3.7 

3.4 

3.3 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

4.9 

4.45 

4.8 

4.1 

3.5 

3.7 

4.0 


Oct.    |  Nov.     D« 


3.6 

3.45 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.2 

3.2 

3.2 

3.2 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.0 

3.0 

3.0 


3.1 

3.1 

3.1 

4.25 

3.9 

3.5 

3.2 

3.7 

4.85 

3.6 

3.6 

3.45 

3.4 

3.4 

3.3 

3.3 

3.2 

3.2 

3.1 

3.1 

3.1 

4.55 

4.25 

4.0 

3.7 

3.5 

8.55 

5.75 

4.05 

3.80 


Daily  discharge,  in  second-feet,  of  Little  Colorado  Rhvr  at  IIolbrooTc,  Ariz.,  for  1905. 


Mar. 


I 


1 
2 
3. 
4 

6 

S. 

9, 
10. 
11. 
12. 
13. 
14. 
15. 
10. 


Apr.       May.    •  Juno.      July.   ■    Aug. 


-  -  , 

i 

-  -  i- 

—   1 

i    792 

578 

145  , 

44  > 

940  ' 

558 

132  i 

44  | 

910  | 

1.055 

120  ' 

22  i 

;  1.081  . 

88  , 

5  1 

i  1.570  . 

S8  , 

5  ' 

1.665  . 

44 

•}   1 

1.23S  . 

44 

5  I 

923  . 

41 

5  1 

(MO  . 

88 

5 

776 

905 

115 

5  i 

872 

821 

120 

5 

1 ,  238 

616  , 

88  , 

5 

1  1 ,  035 

408 

88 

5 

1    760 

328  ' 

88 

5  i 

'    711 

296  , 

•S8  , 

.-  1 

!    568  ' 

280 

88  i 

170  ! 

170 
170 
145 
120 


33 
120 
55 
88 
125 
310 
100 
85 
50 
115 


Sept. 

Oct. 

Nov. 

1   130 

220 

30 

'    160 

140  ' 

30 

75 

91  I 

30 

,    30 

87, 

410 

280 

83, 

295 

1,480 

79 

160 

545 

75  ' 

60 

175 

75  1 

225 

175 

75  1 

1.620 

I    175 

39  > 

195 

1    85 

39 

195 

1    50 

39  | 

145 

i    15 

39  | 

130 

15 

29  i 

130 

I    15 

29, 

95 

!    15 

29  , 

95 
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harge,  in  second-feet,  of  Little  Colorado  River  at  Holbrook,  Ariz. ,  for  1905 — Cont'd. 


Mar.   I    Apr. 


1,015 

1,061 

958 

995 

1,190 

808: 

744  j 
824, 
792  ! 
792! 
782  ! 
782  j 
744 
718 
718  \ 


504 

520 

520 

536 

520 

552 

520 

1,238 

1,570 

2,075 

824 

905 

536 

552 


I 


May.  !  June.      July.       Aug.       Sept. 


264, 

264 

232 

232 

312 

296  j 

216 

145 

145 

145 

145 

145 

145 

145 

145 


88  ' 


55 
44 
44 

344 
99 
22 
44 
44 
44 
41 
44 
5 
99 
488 
344 


115  j 

» 

64  I 

64 

64 

HO  , 

64  1 

64 

64 
310 
1,200 
430  . 
340 
215 

60  '. 


15 

15 

15 

15 

15 

15 

15 

1,760 

875 

1.480 

520 

155 

265 

465 


I 


Oct.       Nov 


I 


Dec. 


60 

45 

60 

45 

30 

45 

30 

45 

30 

45 

860 

70 

412 

95 

325 

95 

225 

95 

160 

95 

20,180 

205 

1  7,295 

205 

1,000 

270 

260 

205 

205 

Daily  discharge  obtained  by  indirect  method. 


imated  monthly  discharge  of  Little  Colorado  River  at  Uolbrook,  Ariz.,  for  1905. 
[Drainage  area,  17,630  square  miles.] 


Month. 


II... 
*>*8)  - 


Discharge  in  second-feet. 


Maximum. 


Minimum.      Mean. 


718 

504 

145 

44 

5 

33 

15 

19 

30 

45 


863 

915      j 

353      1 
82.6 
67.9 

1&3 

302      j 
50.7 
1 ,  159 

113 


Run-oft*. 


Total  in 
acre- feet. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


25,680  ! 
54,450  [ 
17.500  , 

4,915 

4, 175 
10,020  • 
17.970 

3,117  j 
68.960 

6, 94K 


0.049  ' 
.052 
.020 
.0047 
.0039  j 
.0092  ! 
.017  I 
.0029 
.066 

.own 


0.027 
.058 
.019 
.0052 
.0045 
.011 
.019 
.  0033 
.074 
.0071 


period. 


213,700 
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STREAM   MEASUREMENTS   IX   1905,  PART   XI. 


Summary  of  observations  of  evaporation  at  Holbrook,  Ariz.,  m  1906. 
AUGU8T. 


Day. 

Period    (In  hours)   In   which 
measured   evaporation    has 
occurred. 

Amount 
of  evapo- 
ration. 

Temperature 
in  pan 

of  water 
Mean. 

Temperature  of  wit 
outside  pan. 

A.M. 

P.M. 

A.  M. 

P.  M.      Me 

2 

12  hours 

0.06 
.19 
.24 
.26 
.27 
.29 
.23 
.26 
.29 
.12 
.24 
.25 

.29 

• 
.24 

.23 

.19 

.26 

.21 

.24 

.23 

.31 

.10 

.20 

.09 

.21 

.19 

.22 

.16 

.23 

.30 

66 
68 
78 
71 

72 
77 
77 
79 
80 

72  

3.... 

24  hours 

71.5 
72.6 
78.5 
75.5 
75.0 
76.0 
71.5 
72.5 
72.5 
73.5 
72.5 
73.0 
73.5 
74.0 
74.0 
74.0 
73.0 
73.0 
72.5 
72.0 
72.5 
72.5 
73.0 
74.5 
71.0 
74.0 
76.0 
74.0 
74.0 

66 
69 
71 
71 
72 
73 
70 
70 

77 

4 

do 

78 

5 

do 

79 

6.... 

do 

80  1 

7 

do 

72  |          78 
74            78 

79  1 

8.... 

do 

78  , 

9 

do 

71 
70 
68 
69 
69 
69 
70 
70 
70 
70 
69 
70 
69 
70 
70 
70 
70 
71 
71 

72 
75 
77 
78 
76 
77 

77 
78 

78 
78 
77 
76 
76 
74 
75 
75 
76 
78 
71 

72 

10 

do 

75 

11 

do 

69             77  i 

12 

do 

70 
70 

i 
78 

II 

do 

76 

H 

do 

69             77 

IS.... 

do 

71 
70 
71 
71 
70 
70 
70 
71 
71 
71 
70 
71 
71 
71 
71 
72 
72 

77  i 

10 

do 

77  1 

17.... 

do 

78  > 

18 

do 

77 

19.... 

do 

78  i 

20.... 

do 

4' 
77  1 

21 

do 

1 
77 

22 

do 

75 

23 

do 

75 

24.... 

do 

75 

25 

do 

75  , 

26 

do 

78  ! 

27.... 

do 

71 

28.... 

do 

70  |          78 

71  ,          81 

72  '          76 
72            76 

77 

29 

do 

80 

30 

do 

76 

31.... 

do 

76 

a  Slight  wind. 


frRain. 


e  High  wind. 
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nary  of  observations  of  evaporation  at  Holbrook,  Ariz.,  in  1905 — Continued. 
SEPTEMBER. 


k1  i  in  hours)  in  which 
u«ur«d  evaporation  tuu 
urred. 


Amount 

of  *¥*pO* 

ntloo. 


Temperature  of  w*t«r 
in  pan. 


o... 


o 

o 


OilO 

,M 
-38 

M 

.00 
.11 

,14 
.18 
.IB 
.17 

.  ib 

.21 
.31 
.31 
.27 
.22 

.an 

.18 
.17 
.10 

,os 

.0 

.a 

.10 
.14 
.G0 
.05 

.in 


A.  If. 


P.M. 


M«Q.  4  A.  M 


7ft 

73 
71 

;n 
»•, 

711 

73 

71 

n 

72 

73 
IJ 

7^ 
72 
73 
72 

70  f 

m\ 

70 

m 

TO  ' 
71 

m 

*-> 
ft] 
ft] 

7J 

50 
0] 


Tempflntturo  of  water 
out  aide  pan. 


72.5 

ma 

70.0 

80. 5 

88.0 

67,0 

68.5 

88.0 

60.0 

68.0 

67.5 

68.0 

68,5 

60.0 

67. 0  j 

68,5 

68.5  J 

56.  3 

64.5  J 

64.5 

65.0  j 

i.i.  ii 

82.0 

63.0  | 

60.0 

61.0  j 

68.5 

62.0 

60.0 

S&0 


P.M. 

Mean. 

76 

73.0 

78 

74.0 

71 

70.0 

70 

89.0 

86 

66.5 

70 

67.5 

72 

88.5 

71 

os.o 

73 

60.0 

70 

67.5 

72 

67.5 

71 

Kld 

72 

80.0 

72 

60.0 

73 

67.0 

72 

o8S.5 

70 

"68.5 

88 

6fi.fi 

70 

65.0 

70 

85.5 

71 

68.0 

71 

8fi.fi 

82 

6Z0 

m 

83.0 

GO 

80.0 

OL 

81.5 

71 

67.5 

81 

62.0 

80 

61.5 

02 

50.0 

olligh  wind. 
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STREAM    MEASUREMENTS    IN    1905,   PART    XI. 


Summary  of  observations  of  evaporation  at  Holbrook,  Ariz.,  in  1905 — Continued. 

OCTOBER. 


J  Period    (in   hours)    in   which 
Day.  I      measured   evaporation    has 
I      occurred. 


24  hours . 


2.. .J 

3.. .J 

4. ..J 

5.. .J 

6 

7 

8....' 

9.. .J 

11....' 

12.. .J 

13.... 

14 

15 

16.... 

17 

18 

19.... 

20.... 

22 

"••••i 

25....' 

20.... 

27 

28 

29 

30 

31....' 

do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


Amount 
of  evapo- 
ration. 


0.06 
.14 
.12 
.11 
.12 
.11 
.15 
.26 
.16 
.16 
.17 
.08 
.14 
.14 
.18 
.20 
.19 
.18 
.14 
.10 
.08 
.13 
.09 
.11 
.14 
.08 
.10 
.11 
.16 
.17 
.16 


Temperature  of  water    I 
in  pan. 


Temperature  of  *it« 
outside  pan. 


A.M. 


P.M. 


Mean.       A.  M. 


I 


61.0  I 

62.0 

63.0  | 

63.0  : 

64.5  ' 

65.0  | 

66.0 

63.0  , 

61.0  I 

61.5  | 

62.5 

58.5 

57.0 

57.5 

59.5 

54.5 

52.5 

51.0 

53.0 

45.5 

52.0 

60.5 

54.5 

55.0 

54.5 

52.5 

50.5 

50.0 

54.0 

51.0 

48.5 


P.M.  {  Mean. 


56 

57 

59 

57 

60 

60 

61 

60 

58 

58 

58 

55 

56 

54 

54 

51 

50 

49 

49 

42 

49 

56 

52 

51 

51 

51  I 

49 

50  ' 

50  , 

43 

42 


"l 
68 

67! 

69  ' 

•i 

70 

73 

64 

64 

64 

67 

60 

58 

60 

64 

56 

54 

54 

56 

48 

59 

63 

56 

57  , 

58 

55 

52 

52 

57 

59 

57 


611 
62.5 
«M 
fill 
6iJ 
fill 
£• 
•fill 
HI 
61.1 
•IS 
Si 
57.1 
57.1 
5M 
Si 
511 
SlS 

as 

45.1 

5il 
58.5 
51ft 

544 
315 

511 
50.5 
51.1 
5X5 
5LI 
ft.5 


a  Iligh  wind. 
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mary  of  observations  of  evaporation  at  Holbrook,  Arte.,  in  1905 — Continued. 
NOVEMBER. 


iod    (Id   hourv)   in    which 
Measured    evaporation    ha* 

Amount 
of  evapo- 
ration. 

Temperature*  of  water 
in  part, 

TVmpur»tiiri>  at  water 
oiitaidr  pan. 

L-cunwL 

A.M. 

P.M.       Moan. 

A.M. 

T.lft.       Mcati, 

0.07 
.00 
.01 

,ai 

.03 

.03 
.07 

43 

43 

m 

51 
50 
53 
50 
51 
47 
45 
45 
47 
43 
52 
43 
47 

« 

40 
43 
49 
44 

45 
45 
45 
45 
50 
45 
40 
41 
40 

52  47.0 
50  '         fil.O 

54  '         53.0 
£9  {         55.0 

54  !          52.0 
50  .          5L.0 

55  ,          52.5 

47  49.0 

53  i          W .  :■ 
4S  '          40.5 

50  1           17 .1 
oz             49.  o 

54  |          48.5 

51  '          51.5 

52  !          47.5 

50  '          48.5 

51  !          48.0 

52  ,          46.0 
52  ',          47.5 
50  1          49.5 
50  !          47.0 

48  I          46.5 
48  '          46.5 

48  |          46.5 

49  47.0 
49  |          49.5 

48  .          46.5 

49  j          44.5 
49  |          45.0 
45  |          42.5 

43 

42 
50 
51 
50 
53 

51  1            17.0 

.do. ......... ........... 

57  |           40.5 

,do . „ 

54  |           52.0 

.do......... , 

50  '            55.0 

.do .. ._.♦««... 

53  !            51.5 

.do „.......L... .. 

5fl              51.0 

.  do. ......... 

50               55              52.5 

,do ... 

51                48             49.5 

.do ... 

.da.  _..*....... --- 

08 

.07 
.06 
.10 
.04 
.06 
.08 
.06 
.07 
.08 
.06 
.08 

.00 
.02 
.07 
.05 
.00 
.00 
.10 
.00 
.03 

i  ~                53              49.5 
46               4*             47.0 

.do 

49                50              47. 5 

.ao 

4i                32              49.5 

. .  do ...% 

44      |          54              49.0 

do 

52                51              51.5 

.do 

44      |          52              48.0 

.do 

47      |          50              48.5 

.do 

46                51              48.5 

do       

41       ,          52              46.5 

do 

45      i          50              47.5 

do     

49.5  1          50  i            49.5 

do 

45      1          50  '            47.5 

.do 

45                 48  1            46.5 

do 

45 
45 
45 

48  '            46.5 

.do 

48  |            46.5 

do 

49               17.0 

do 

50      1          48              49.0 

.do 

do 

45                 48               46.5 
42      j          49            "45. 5 

.do 

.do 

41      ,          49  '            45.0 
40      |          45  ,            42.5 

tR  175—06 11 


a  High  wind. 
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Summary  of  observations  of  evaporation  at  Holbroolc,  Ariz.,  in  1906— Continued. 

DECEMBER. 


Day. 


Period  (in  hours)  In  which 
measured  evaporation  has 
occurred. 


.1. 


24  hours . 

.do... 

.do... 

.do... 

.do... 

.do... 

.do... 

.do... 

9... J do... 

10 ' do... 

11 do... 

12.. .J do... 

13.... do... 

14....1 do... 

15 do... 

1«.... do... 

17....' do... 

18....' do... 

19.... do... 

20.. .J do... 

21... J do... 

22.. .J do... 

23... J do... 


Amount 
of  evapo- 
ration, 


0.06 
.00 
.05 
.00 
.04 
.00 
.04 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00  , 

.00  I 

.oo : 

.00  i 
.00  I 

.oil 

.00  i 

.ool 

.00  ' 


Temperature  of  water 
in  pan. 


A.  M. 


P.M 

Mean. 

48 

43.0 

42 

40.0 

45 

42.5 

45 

42.5 

45 

42.5 

45 

42.5 

48 

44.0 

43 

41.5 

42 

41.0 

41 

40.5 

38 

36.5 

42 

41 

42 

41.0 

41 

39.5 

43 

41.5 

41 

40.0 

40 

39.5 

39 

38.0 

39 

38.0 

40 

37.5 

40 

37.5 

38 

35.5 

34 

33.0 

Temperature  of  water 
outside  pan. 

A.  M.  ,  P.  If.     Mem. 


48 
42 
42 

*$ 
45 
45 

48 

43 

42 

41 

38 

42 

42J 

40 

43 

41  | 

41  I 

40  I 

40  I 

401 

40  I 

39 

34! 


44.1 

4LI 
41.1 

at 

4U 

tti 
411 
4Li 
411 
AS 
AI 
4LI 
4LI 
S.I 
4U 
4M 
AI 
Ai 
At 
Ai 
AI 
AS 
AI 


OHEVL.ON    FORK    XEAR    WIN9LOW,  ARIZ. 

This  station  was  established  December  18,  1905.  It  is  located  4J  miles  above  the  mouth 
of  the  river,  in  sec.  34,  T.  18  N.,  R.  17  E.,  19  miles  east  of  Winslow,  Ariz. 

The  channel  is  straight  for  150  feet  above  and  below  the  station.  The  current  is  very 
swift  during  high  water.  At  extreme  low  water  the  current  is  rather  sluggish,  but  it  has i 
good  velocity  at  ordinary  stage.  Both  banks  are  practically  vertical  cliffs  about  33  fee* 
high.  A  dirt  bank  extending  about  12  feet  from  the  base  of  the  cliff  and  3  or  4  feet  high  hi* 
been  deposited  at  the  foot  of  the  cliff  on  the  left  bank.  The  bed  is  of  solid  rock  excepting* 
small  bank  of  sand  on  the  left  bank  which  is  alternately  deposited  and  scoured  out. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  and  stay  wins 
The  initial  point  for  soundings  is  the  face  of  the  eyebolt  to  which  the  tagged  wire  is  fastened 
on  the  left  bank  of  the  stream.  A  secondary  cable  has  been  stretched  across  the  river  100 
feet  downstream  from  the  tagged  wire  for  use  in  making  float  measurements  at  very  high 
stages. 

An  automatic  water  stage  register  is  placed  on  an  overhanging  platform  26.5  feet  ahot* 
the  bed  of  the  creek.  The  station  is  visited  and  the  register  reset  once  each  week  by  R.L- 
Newman.  The  distance  to  the  center  of  the  first  band  from  the  top  of  the  baseboard  upon 
which  the  register  sets  is  5.90  feet;  to  the  center  of  the  second  band,  from  the  same  point, 
9.57  feet.    The  base  of  the  register  baseboard  is  27.30  feet  above  the  datum  of  the  gage. 
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Discharge  measurements  ofChevlon  Fork  near  Winslow,  Arte.,  in  1906. 


e. 

Hydrographer. 

Width. 

Area  of  1     Mean 
section.  (  velocity. 

Gage 
height. 

Dis- 
charge. 

er25.. 

H.  S.  Reed 

Feet. 
5.0 
42.0 

Sq.ft. 
1.36 
104 

Ft.  per  sec. 

0.65 

.32 

Feet. 
1.00 
2.10 

Sec.-ft. 
0.88 

rl9... 

do 

33.3 

MISCELLANEOUS   MEASUREMENTS. 

oflowing  miscellaneous  measurements  were  made  in  the  Little  Colorado  River  drain- 
in  during  1905: 

meous  discharge  measurements  made  in  Little  Colorado  River  drainage  baJn  in  1905. 


Le. 

Stream. 

Locality. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sq.ft. 

Ft.  per 
sec. 

Feet. 

Sec.-ft. 

19 

Chevlon  Fork... 

Crossing  of  Hol- 
brook-  Win  slow 
wagon  road. 

26.7 

8.2 

1.10 

9.1 

19 

do 

do 

26.7 

7.9 

1.39 

0.5 

M.l 

» 

do 

do 

25.5 

13.7 

.92 

.7 

12.6 

•er  10. . . 

do 

do 

23.6 
26.0 
24.0 

9.9 
7.0 
12.7 

.65 
.65 
1.34 

.4 
.5 
.7 

6.4 

*rl9... 

do 

do 

4.5 

•er  29. . . 

do 

do 

17.0 

9 

do 

do 

19.7 

9.0 

1.03 

.5 

9.3 

18 

do 

do 

20.1 

9.1 

1.16 

.5 

10.6 

VIRGIN  RIVER  DRAINAGE  BAvSIN. 
MUDDY  RIVER  NEAR  MOAPA,  NEW 

ly  River  is  a  branch  of  the  Virgin,  one  of  the  more  important  tributaries  of  the  Colo- 
The  stream  drains  a  long  narrow  strip  of  country  in  the  eastern  part  of  Lincoln 
,  Nev.,  flows  southward,  and  joins  the  Virgin  about  25  miles  above  the  point  where 
er  stream  enters  the  Colorado, 
gaging  station  was  established  January  1,  1904.     It  is  located  near  the  crossing  of 

Pedro,  Los  Angeles  and  Salt  Lake  Railroad,  about  6  miles  downstream  from  Moapa. 
ITie  station  is  above  the  Narrows  and  will  show  the  amount  of  water  available  for 

at  the  proposed  reservoir  site  in  the  Narrows. 

•hannel  is  straight  for  35  feet  above  and  below  the  station,  and  high,  brush-covered 
dope  up  from  the  vertical  sides  of  the  channel.  The  immediate  banks  are  low,  but 
>le  to  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  is  shifting.  It  is 
I  with  vegetation,  which  is  kept  grubbed  out  near  the  station.  The  current  has  a 
te  velocity. 

large  measurements  are  made  from  a  footbridge  450  feet  downstream  from  the  gage. 
bial  point  for  soundings  is  a  nail  driven  into  the  downstream  side  of  the  bridge  at  the 
ink. 

gage,  which  was  read  twice  each  day  during  1905  by  J.  V.  Houghton,  is  a  vertical 
iled  to  a  post  driven  into  the  right  bank.  The  bench  mark  is  the  top  of  a  2-inch  post 
into  the  ground  in  a  willow  clump  20  feet  from  the  gage  on  the  right  bank ;  elevation, 
it  above  the  zero  of  the  gage. 

jcription  of  this  station,  with  gage-height  and  discharge  data,  is  contained  In,  Watet- 
Paper No.  133,  United  States  Geological  Survey,  pages  \9&-YaTZ . 
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Daily  gage  height ,  in  feet,  of  Muddy  River  near  Moapa,  Nev.,for  1905. 


I 


Day. 


1.. 
2.. 
3.. 
4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11. 
12.. 
13. 
14.. 
15. 
16. 
17. 
18. 
19. 
20.. 
21. 
22. 
23. 
24. 
25. 
26. 


28 

29 

30 

31 


Jan.      Feb, 

l"  " 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.5 
2.5 
2.45 
2.45 
2.45 
2.  45 
2.45 
2.45 
2.45 
2.45 
2.45  I 
2.  45  ' 
2.  45  ' 
3.8     ' 


3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.4 
3.4 
3.3 
3.3 
2.7 
2.7 
2.6 
2.5 
2.5 
2.4 
2.3 
2.3 
2.2 
2.2 
2.1 
2.0 
2.0 
2.0 
2.0 


Mar. 


2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

3.0 

3.5 

4.0 

4.2 

4.4 

4.4 

4.2 

4.0  J 

3.5  , 

3.5  I 

3.0 

2.2 

2.2 

2.2 

2.1 

2.0 

2.0 

2.0 

2.0 

2. 0 


Apr. 

2.0 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.3 
3.6 
3.8 
3.4 
3.4 
3.2 
3.2 
2.6 
2.4 
2.2 
2.1 
2.1 
2.1 


May. 


2.1 
2.1 


2.1 

2.0 

2.0 

2.0 

1.9 

1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8  j 

1.8  I 

1.8  I 

1.8' 


June. 


1.9 
1.9 
1.9 
1.9 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 


July. 

Aug. 

Sept. 

1.9 

2.0 

1.9 

1.9 

2.0 

2.0 

1.9 

2.0 

1.9 

1.9 

1.9 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

2.0 

1.9 

1.9 

2.0 

2.0 

1.9 

6.5 

1.9 

1.9 

5.8 

1.8 

1.9 

2.5 

1.8 

1.9 

2.0 

1.8 

1.7 

2.0 

1.9 

1.5 

2.0 

2.0 

1.2 

2.0 

2.0 

3.6 

2.0 

2.0 

3.5 

2.0 

2.0 

3.4 

2.0 

2.0 

3.0 

2.0 

2.0 

3.0 

1.9 

1.9 

3.0 

1.9 

1.9 

2.5 

1.9 

1.9 

2.3 

1.9 

2.0 

2.3 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.9 

1.90 

2.6 

1.9 

1.90 

2.15 

1.9 

1.90 

Oct.  I  Nov. '  D 


~i" 


2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.0 

1.9 

1.9 

1.9 

1.9 

2.0 

2.15 

2.2 

2.2 

2.2 

2.25 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 


2.3, 
2.4 


■1  i 
2  i 
LI 

_  i 
.  ; 
: 
- 

I 

: 
: 

:  i 
■l.i 

1  4 

J  ' 
1* 

fc 

: 
.- 
■j 

U 

2  1 

. 
LI 


U 
11 

:.: 
y 

2* 
|| 
U 

V 
u 

LI 
U 

IT 
V 
11 

LI 
U 
U 

."■ 

u 
u 

II 


GII.A  RIVER  DRAINAGE  BASIN. 


DESCRIPTION   OF  BASIN. 


Gila  River  rises  in  western  and  southwestern  New  Mexico,  receiving  its  waters  from  l 
tutus  having  an  elevation  of  from  7.000  to  8.000  feet.  At  the  point  where  it  crosse-  n ■> ■• 
Arizona  it  still  has  an  elevation  of  0,000  feet.  From  this  place  it  flows  between  mounww 
ranges,  falling  rapidly,  until  at  Florence,  180  miles  away,  it  is  about  1,500  feet  above  sea 
level.  At  a  point  about  15  miles  above  Florence  the  river  emerges  upon  the  plains,  through 
which  it  winds  for  about  75  miles  before  receiving  the  waters  of  its  principal  tributary,  the 
Salt.  From  the  junction  of  the  Salt  the  Gila  continues  west  and  southwest  and  enters  the 
Colorado  at  Yuma,  Ariz.,  near  the  southwestern  corner  of  the  Territory. 

The  principal  tributaries  are  the  San  Pedro  and  Santa  Cruz  rivers  from  the  south,  and 
the  San  Francisco,  Salt,  Aqua  Fria,  and  Ilassayampa  rivers  from  the  north. 

San  Francisco  River  rises  in  the  southwestern  part  of  Socorro  County,  N.  Mex.,  and  flows 
southwest  ward  into  Graham  County,  Ariz.,  where  it  unites  with  the  Gila.  The  basin  com- 
prises approximately  1,800  square  miles  of  high,  mountainous  country. 
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t  River,  though  considered  a  tributary  of  the  Gila,  is  in  fact  larger  both  in  catchment 
ind  in  discharge.  It  receives  the  drainage  from  central  Arizona,  its  principal  tri bli- 
the Verde,  flowing  southeasterly  and  south  from  the  mountains  and  table-lands  south 
i  Colorado  River.  The  Verde  Valley  is  situated  in  Yavapai  County,  Ariz.,  on  the  head- 
s  of  the  stream,  and  extends  from  a  canyon  above  Camp  Verde  to  a  point  about  10 
below  the  fort.  About  a  mile  above  the  junction  of  the  Verde  and  30  miles  above 
lix  the  Salt  enters  upon  the  plains  of  the  Gila  Valley. 

i  Pedro  River  rises  in  the  northern  part  of  the  Mexican  State  of  Sonora,  flows  north- 
for  more  than  100  miles,  and  empties  into  the  Gila  a  few  miles  below  the  town  of  Dud- 
le,  45  miles  above  Florence,  Ariz.  Rising  in  a  country  of  very  light  snowfall,  the  river 
ids  for  the  greater  part  of  its  water  supply  on  the  frequent  showers  of  the  rainy  seasons, 
ws  over  a  sandy  bed  between  high,  steep  banks,  and  during  the  dry  season  it  shrinks 
insignificant  stream  of  clear  water  which  rises  and  sinks  in  the  sand  with  the  varying 
t  of  bed  rock. 

3  floods  of  the  upper  Gila  and  its  tributaries  are  usually  short  and  violent,  occurring 
g  the  months  of  January  and  February.    The  season  of  low  water  occurs  in  June  and 


GILA  RIVER  NEAR  CUFF,  N.  MEX. 

is  station  was  established  September  9,  1904.  It  is  located  9  miles  below  Cliff  post- 
and  one-half  mile  below  the  mouth  of  Mangos  River.  It  is  40  miles  from  Silver 
N.  Mex.  The  station  is  best  reached  by  stage  from  Silver  City  to  Gila  Store,  thence 
ivate  conveyance.  If  the  river  is  in  flood,  the  latter  part  of  the  journey  must  be  made 
rseback. 

3  channel  is  straight  for  400  feet  above  and  300  feet  below  the  station.  The  banks 
bout  6  feet  high,  are  clean,  and  are  subject  to  overflow  during  extreme  high  water. 
ted  of  the  stream  is  composed  of  sand  and  gravel,  is  free  from  vegetation,  and  is  shift- 
There  is  but  one  channel  at  all  stages.  At  low  water  the  channel,  although  straight, 
icross  the  section  at  a  slight  angle;  during  freshets  the  channel  will  be  at  right  angles 
;  measuring  section. 

charge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
tings  is  the  zero  of  the  tagged  wire. 

»  gage  is  read  twice  each  day  by  Mrs.  Winnie  P.  Clark.  The  original  gage  was  a  staff 
led  to  a  large  cottonwood  tree  on  the  east  side  of  the  river.  This  gage  was  carried 
y  heavy  freshets  in  the  early  part  of  1905,  but  observations  of  gage  heights  were  con- 
d  on  a  temporary  gage  until  February  17,  1905,  when  the  station  was  temporarily 
loned.  On  May  22,  1905,  the  gage  was  reestablished  and  the  station  put  in  order, 
ibservations  of  gage  heights  were  again  begun.  The  bench  mark  is  a  point  marked 
.G.S.  B.M."  with  black  paint  in  a  blaze  on  a  sycamore  tree  N.  84°  E.  293  feet  from 
ige;  elevation,  8.55  feet  above  the  zero  of  the  gage. 

lescription  of  this  station,  with  gage-height  data,  is  contained  in  Water-Supply  Paper 
33,  United  States  Geological  Survey,  page  198. 
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Discharge  measurements  of  Gila  River,  near  Cliff,  N.  Hex.,  in  1905. 


Date. 


Tlydrographer. 


June  14 F.  Aspllnd. 

June  14<» do 

July7 do 

July8 do 

July9« do 

July9<* ' do 

July  24 ' do 

July  25 1 do 

July26 j do 

July26<» I do 


July  27 ! do. 

July  27 | do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


July  27 

July  28 

July  28 

July  29..... 
August  18.. 
August  19.. 
August  20.. 
August  21... 
August  22.. 

August  23 1 do 

August  24 do 

August  25 do 


Gage 
height. 


August  26 

August  27 

September  19. 


.do. 
.do. 
.do. 


Feel. 
3.15 
3.15 
2.10 
2.05 
2.05 
2.05 
2.50 
2.38 
2.25 
4.05 
2.65 
2.58 
2.45 
2.60 
2.40 
3.30 
2.90 
2.72 
2.70 
2.70 
2.80 
2.65 
2.65 
2.65 
2.80 
2.75 
2.70 


Dis- 
charge. 


Sec-ft. 
358 
337 
85 
73 
82 
73 
153 
126  t 
110 
602 
192 
173 
144 
178 
131 
338 
184 
106 
95 
93 
120 
96 
74 
74 
121 
111 
71 


Date. 


September  20 
September  21 . . 
Septeml)er  22. 
September  23. 
September  24  o 
September  25. 
September  25. 
September  26. 
September  27. 
September  28. 
October  26.... 

Octol>er  27 

October  28. . . . 

October  29 

October  30 

October  31 


Hydrographer.      «£& 


F.  Aspllnd  . 

do 

do 

....do 

....do 

do 

do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 


Feet  8tt-ft 

2.70  a 

2.65  tt 

2.75  ■ 

2.75  9 

10.20  5,9 

3.85  SI 


3.65 
3.65 
3.55 
165 
3.10 
3.10 
3.10 
3.10 
3.10 


November  1  do 


November  2. .. 

do 

November  4 . . . 

do 

November  5 . . . 

do 

Novemlier  21 . . 

do 

November  22 . . 

do 

November  23  « . 

do 

November  23.. 

do 

November  24. . 

do 

November  25 . . 

do 

November  26. . 

do 

I 


3.10    a 


3.10. 

IS 

3.15 

IN 

3.35 1 

IS 

3.35 

IS 

3.25; 

lit 

3.98  I 

at 

5.85 

i,m 

6.00 

1,M 

5.15: 

7H 

4.C0 

«s 

1451 

e 

o  Float  measurement. 


Daily  gage  height,  in  feet,  of  Gila  River,  near  Cliff,  N.  M ex.,  for  1905. 


Day. 

Jan. 

1 

.9."> 

2 

.9 

3 

.9 

4 

.9 

5 

.9 

6 

.9 

7 

.9 

8 

.9 

9 

.93 

10 

11   

Feb. 


12. 
13. 
14. 
15. 
16. 
17. 
18.. 
19.. 


May. 


June. 


July. 


2.18 

2.18 

2.18 

2.18 

2.18 

2.12 

2.1 

2.08 

2.05 

2. 05 

2.  08 

2.1 

2.18 

2.18 

2.18 

2.15 

2.12 

2.18 

2.22 


Aug.      Sept. 


2.9 

2.85 

2.8 

2.9 

3.25 

2.9 

2.9 

3.55 

3.1 

3.48 

3.5 

3.4 

3. 15 

3.07 

3.02 

2.95 

2.9 

2.95 

2.75  I 


2.82 

4.4 

3.8 

3.6 

3.9 

3.75 

3.52 

3.5 

3.85 

3.65 

3.5 

3.32 

3.22 

3.2 

3.1 

2.95 

2.9 

2.82 

2.72 


Oct. 

3.85 

3.7 

3.62 

3.52 

3.42 

3.4 

3.3 

3.28 

3.22 

3.2 

3.18 

3.15 

3.15 

3.12 

3.1 

3.1 

3.1 

3.1 

3.12 


3.1 

3.12 

3.12 

3.22 

3.35 

3.35 

3.4 

4.17 

4.12 

4.05  j 

3.85 ' 

3.72 

3.6 

3.65 

3.5 

3.42 

3.4 

3.35 

3.3 


Dec 

S.4S 
S.# 
5.S 
5J 

5.15 
5.0 
i» 

4S 
l« 

4.6 
l« 
4.6 
4.5S 
4.5 
4.5 
145 
U 
i      41 
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Daily  gage  height,  in  feet,  of  Gila  River,  near  Cliff,  N.  Mex.,for  1906— Continued. 


Day. 


Jan.   I   Feb. 


May. 


4.2 

4.  OS 

4.0 

3.92 

3.85 

3.72 

3.68 

3.62 

3.52 

3.4 


June. 


2.7 

2.65 

2.52 

2.45 

2.38 

2.38 

2.28 

2.28 

2.25 

2.25 

2.22 


July. 


2.28 

2.35 

2.3 

2.3 

2.32 

2.32 

3.37 

2.55 

2.6 

3.28 

3.55 

2.95 


Aug. 

Sept. 

Oct. 

Nov. 

2.7 

2.7 

3.1 

3.2 

2.7 

2.68 

3.1 

3.22 

2.8 

2.72 

3.1 

3.95 

2.67 

2.75 

3.08 

5.8 

2.67 

4.88 

3.08 

5.1 

2.67 

3.78 

3.1 

4.6 

2.85 

3.58 

3.1 

4.42 

2.72 

3.55 

3.1 

11.9 

2.65 

3.6 

3.1 

9.9 

2.65 

3.48 

3.1 

8.25 

2.62 

3.9 

3.1 

7.1 

2.7 

3.1 

Dec. 

4.52 

4.48 

4.42 

4.35 

4.22 

4.15 

4.15 

4.15 

4.18 

4.2 

4.2 

4.2 


Daily  discharge,  in  seeond-fett,  of  Gila  River,  near  Cliff,  N.  Hex.,  for  1905. 


Day. 


May. 


June. 


648 

598 

582 

550 

.532 

490  , 

478 

458  i 

426, 

300  ! 


406 
396 
414 
420 
420 
375 
360 
381 
458 
436 
375 
346 
326 
310 
282 
268 
250 
237 
218 
198 
186 
158 
144 
129 
129 
110 
110 
104 
104 
99 


July.  I   Aug. 


93  ' 


,1 


93 
83 
80 

77 

72 

72 

77 

80 

93 

93 

93 

88 

83 

93 

99 

110 

123 

113 

113 

117 

117 

381 

164 

178 

354 

436 

263 


Sept. 


lo5 

150 
130 
165 
270 
165 
165 
436 
250 
418 
420 
385 
270 
235 
215 
185 
165 
185 
110 

95 

95  ' 
130 

85 

85 

85 
150 
100 

80 

80 

65 

95 


87 
411 
255 
215 
280 
245 
199 
195 
267 
225 
195 
165 
147 
144 
127 
105 

"i 

87 

i 
73 

70  I 

68  ' 

73 

77  | 
602  ' 
251 
211 
205  : 
215  | 
192  I 
280 


Oct.  j  Nov. 


268 

235 

219 

219 

183 

179 

161 

158 

147 

144 

141 

136 

136 

130 

127 

127 

127 

127 

130 

127 

127  I 

127 

120 

120 

127 

127 

127 

127 

127 

127 

127 


Dec. 


127 
130 
130 
147 
170 
170 
179 
348 
335 
317 
268 
239 
215  ; 

225 ; 

195  , 
183  j 
179 
170 
101 
144 
147  , 
292  ! 
985 
715 
490 
419 
13,640 
9,835 
6,700 
4,515 


3,190 
2,387 
1,570 
1,247 
810 
655 
532 
5V) 
498 
490 
490 
490 
470 
450 
450 
430 
411 
411 
530 
458 
442 
419 
397 
361 
342 
342 
342 
349 

ar>5 

355 
.355 


i 


OTE.— Daily  discharge  obtained  by  indirect  method. 
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STREAM   MEASUREMENTS  IN   1905,   PART   XI. 


Estimated  monthly  discharge  ofGUa  River,  near  Cliff,  N.  Mex.,for  1905. 
[Drainage  area,  2,450  square  miles.] 


Month. 


May  22-31 . . 

June '.. 

July 

August 

September. 

October 

November. 
December.. 


The  period . 


Discharge  in  second-feet. 


Maximum. 

648 
458 
436 
436 
602 
268 
13,640 
3,190 


Minimum.     Mean 


390 
99 
72 
65 
G8 
120 
127 
342 


516 
272 
133 
182 
192 
149 
1,392 
665 


Total  in 
acre-feet. 


10,230 
16,180 

8,178 
11,190 
11,420 

9,162 
82,830 
40,890 


190, 100 


Run-off. 


Second-feet  Depthra 


1.211 

.111 

.054 
.074 
.078 
.061 


0.0* 
.13 
.062 
.« 
.087 
M 
.(M 
.311 


GILA  RIVER  AT  SAN  CARL.OS,  ARIZ. 

This  station  was  established  July  11,  1899,  in  connection  with  the  investigation  of  the 
water  supply  of  the  Gila  Valley  .a  It  is  located  one-half  mile  south  of  the  Indian  agency  at 
San  Carlos  and  below  the  mouth  of  San  Carlos  Creek.  I 

The  channel  is  straight  for  some  distance  above  and  below  the  station,  and  the  water  U    ' 
comparatively  swift.    The  right  bank  is  high,  but  the  left  is  low  and  liable  to  overflow. 
The  bed  of  the  stream  is  sandy  and  shifting. 

Discharge  measurements  are  made  from  a  cable  and  car  a  short  distance  above  the  gag^ 
rod.    The  gage  at  this  station  is  read  by  R.  II.  Ross.    The  original  gage  was  an  inclined  ro>» 
securely  fastened  to  posts  driven  into  the  left  bank.    During  the  heavy  floods  of  January  - 
February,  and  March,  1905,  the  cable  and  gage  were  washed  away,  and  there  are  breab  i^~ 
the  gage  records  for  those  months.     In  April  and  May,  1905,  the  station  was  visited  by  M*~~ 
Gerard  H.  Matthes,  who  constructed  an  approximate  gage  record  covering  the  perio*-^ 
between  April  1  and  May  14,  based  on  the  data  available  at  that  time.     On  May  14  a  chai^^ 
gage  was  established  on  the  right  bank  of  the  river  about  500  feet  below  the  new  cable.    I*"3 
August,  1905,  new  cables  were  placed  in  position  and  the  station  was  rebuilt.     Owing  to  tb^" 
fact  that  the  channel  left  the  chain  gage  during  low  water,  an  inclined  gage  was  placed  o*^» 
the  right  bank  of  the  stream  about  60  feet  above  the  cable  for  use  at  low  stages.    The  zer«L» 
of  this  gage  coincides  in  elevation  with  the  zero  of  the  chain  gage.     The  bench  marks  are  aj» 
follows:  (1)  Nail  in  cotton  wood  tree  on  edge  of  bank  50  yards  upstream  from  gage;  eleva- 
tion, 23.38  feet.     (2)  Nail  in  cottonwood  tree  near  ditch  back  of  gage;  elevation,  20.58 feet. 
(3)  Three  nails  driven  at  the  same  level  in  three  forks  of  old  cottonwood  tree  on  irrigating 
ditch  one-third  mile  north  of  gage;  elevation,  23.85  feet.     Elevations  are  above  the  zero  of 
the  gage.    This  station  was  discontinued  December  31,  1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the     j 
United  States  Geological  Survey  (Ann=Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  3S.  pp  313-314;  50,  p  385;  66,  p  98;  85,  pp  32-33:  100.  p  48;  133,  p  199. 

Discharge:  WS3S,p314;  .50.  p  386;  66,p99;  85,p33;  100,  p  50;  133.  pp  200-202. 

Discharge,  moan  daily:  WS  133,  p  203. 

Discharge,  monthly:  Ann  21,  iv,  p  332;  22,  iv,  p  397;  WS  75,  p  179;  85,  p  35;  100,  p  51;  133,  p  204. 

Gage  heights:  WS  38.  p  314;  .50,  p  386;  66,  p  99;  85,  p  34;  100,  p  49;  133,  p  202. 

Hydrographs:  Ann  21,  iv.  p  332;  22,  iv,  p  398;  WS  75,  p  180. 

Rating  tables:  WS  39,  p  452;  52,  p  520;  85,  pp  34-35. 


«  The  results  of  this  investigation  are  set  forth  in  Water-Supply  and  Irrigation  Paper  No.  33,  entitle 
*  Storage  of  Water  on  Gila  River,  Arizona,"  by  J.  B.  Lippincott. 


GILA    RIVER   DRAINAGE    BA8IN. 

Discharge  measurements  of  Gila  River  at  San  Calos,  Ariz.,  in 
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1906. 


Hydrogr.pher.      £g£^ 


17. 
24. 
30. 


R.  II.  Rosa 

Matthes  &  Rabin- 

novit*. 
F.  Rabinnovitz  . . . 
....do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Feet.  I 

1.45  I 

11.12  I 

10.80  i 
10.50  I 
10.82  I 
11.44  ! 
11.15  | 
11.57  I 
11.50  I 
11.35  ' 
12. 10  I 
11.40 
11.30 
11.15  I 
11.10  | 


Sec.'ft. 
127 
422 

28 
58 
178 
243 
213 
957 


7W 
109 
78 
36 
46 


Date.    J    n^^™^;^.1^ 


I 


October  15 1  F.  Rabinnovitz. . 

October  17 j do 

October  26 | do 

October  28 '■ do 

October  30 J do 

November  2  . . . ' do 

November  4 do 

November  6... ' do 

November  10 . . ' do 

November  13..' do 

November  15  . . ' do 

November  17 do 

November  20 . .  | do 

November  22..  J do 

November  24 . . ' do 


Feet. 
11.25 
11.20 
11.05 
11.00 
11.05 
11.15 
11.10 
11.45 
12.45 
11.90 
11.75 
11.80 
11.70 
12.00 
13.20 


Sec.-ft. 

I        117 

65 

L         42 

28 

57 

58 

76 

292 

1,438 

766 

461 

402 

381 

951 

3,237 


Daily  gage  height,  in  feet,  of  Gila  River,  at  San  Carlos.  Ariz.,  for  1905. 


iy. 


Jan. 


Feb.     Mar.  i  Apr. 


1.5 
1.5 
1.5 
1.5    , 
1.45  , 
1.45, 
1.45  | 
1.45  I 
1.45  • 
7.0    ' 


1.7    ! 
1.7    | 
1.7    ' 
5.55 
4.9 
4.9     ' 

4.4  j 
3.8 
3.42  | 
3.2    , 
3.15 
3.05 
2.95  \ 
2.78  , 
2.7    | 
2.85  I 

5.05  I 
7.9  ' 
9.0  I. 
4.45  l. 
3.7    ' 

3.35  ' 

I 
3.2 

3.65  !. 


5.6 

5.3 

5.5 

5.4 

5.35 

4.9 

4.5 

4.8 

6.7 

5.55 

5.1 

4.6 

4.1 

5.1 

5.1 

4.5 

8.0 


I 

'  12.8 
!  13.65 
,14.4 
,  14. 35 
,  13.45 
I  12.8 
j  13.0 
1  12.7 
I  12.75 
'  12.9 

!  14-7 

14.9 

14.65 

11.15 

1  14.1 

I  14.3 

'  14.5 

i  14.0 

1  13.9 

|  13. 

|  13.7 

13.7 

.  14.3 


May.  I  June.  |  July. 


—  i 


■ 4.95    ... 

....  14.5 

3.75    ... 

...i  14.  S5 

' '    3...     '... 

...i  14.6 

'    3.3      ... 

...    14.0 

IS  7 

'.   ..       '.   ..                .        13.45 

1              i 

1              i 

13.35 

13.3 

13.3 

13.2 

13.0 

12.85 

12.6 

12.35 

12.3 

12.2 

12.2 

12.2 

12.05 

11.95 

11.9 

11.86 

11.82 

11.81 

11.8 

11.77 

11.69 

11. 65 

11.59 

11.57 

11.48 

11.43 

11. 35 

11.28 

11.21 

11.16 

11.13 


l_ 

I 
11.05 

11.05 
j  11.01 
I  11.99 
j  11.01 
I  11.02 
j  11.99 
'  11.07 
'  11.11 
|  11.36 

11.26 

;...» 

(  11.22 
,  11.14 
I  11.14 
1  11.08 
1  11.06 
'  11.07 
|  11.05 
l  11.01 
i  11.26 
I  10.72 
'  10.92 
,  10.9 
I  10.84 
I  10.79 
1  10.72 
i  10.66 
10.62 
,  10.55 


I 


10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

10.55 

10.38 

10.62 

10.88 

10.7 

10.68 

10.6 

10.58 

10. 5 

10.48 

10.45 

10.28 

10.18 

10.13 

10.13 

10.1 

10.11 

10.87 

11.5 

11.58 

11.4 


Aug.     Sept. 


11.38 
11.3 
11.16 
11.2 
11.15 
11.12 
11.1 
11.22 
11.78 
11.52 
11.52 
11.42 
11.34 
11. 38 
,   11.27 

11.1 

,  11.07 

11.02 

1  11.04 

11.1 

1  11.04 

'  11.55 

;  11.17 

'  11.56 

all. 45 

1  11.45 

!  11.35 

11.22 

11.65 

11.1 

11.1 


11.38 

11.22 

11.3 

11.8 

11.8 

12.6 

12.35 

12.17 

11.8 

11.92 

11.95 

11.8 

11.7 

11.65 

11.0 

11.5 

11.5 

11.42 

11.35 

11.32 

11.28 

11.25 

11.25 

11.75 

12.08 

12.62 

12.35 

12. 15 

12.0 

12.08 


Oct.      Nov. 


I 


12.05  | 
11.88  i 
11.9  I 
11.82  I 
11.72  ' 
11.62  I 
11.52  ! 
11.48  i 
11.4  | 
11.35  | 
11.35  I 
11.32  j 
11.3  | 
11.28  | 


I 


11.15 
11.15 
11.12 
11.1 
11.18 
11.48 
11.42 
11.7 
12.78 
12.48 
12.2 
12.05 
11.92 
11.8 
11.22  |     11.78 
11.2    ,     11.72 
11.2         11.75 
11.15       11.7 
11.15       11.65 
11.15       11.68 
11.15  [     11.65 
11.15       12.0 
11.12       13.02 
11.1         13.2 

11.1  '  13.1 
11.05  '  12.8 
11.0    '     14.88 

11.0      

11.0      

11.02    

11.08    


*  Gage  washed  out.    River  chunged  its  course.    New  gage  set  same  level. 
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STREAM    MEASUREMENTS    IN    1905,   PART   XI, 


GILA  RIVER  AT  DOME  (ftlLA  CITY),  ARIZ. 


This  station  was  established  October  15,  1903,  It  is  located  20  miles  above  the  junrtk 
of  the  Gila  with  the  Colorado.  The  point  of  gaging  first  established  w*a  one-fourth  nil* 
north  of  the  depot  at  Dome.  The  rirer  now  flows  in  a  channel  fully  1  mil*?  nodi  rf  tb 
original  channel. 

The  Gila  carries  an  enormous  amount  of  mud  and  sand.  At  times  the  wara  of  vd 
traveling  along  the  bed  of  the  stream  are  so  large,  the  current  is  so  swift,  and th* stfttia 
to  shallow,  that  the  water  is  broken  into  a  uniform  succession  of  waves  2  feet  high  mi 
over.  During  1905  there  have  been  ten  floods  reaching  a  maximum  mean  discbtipitf 
twenty-four  hours,  as  follows:  Two  floods  of  95*000  second-feet  or  over;  1  flood  of  Hflft 
second-feet  or  over;  2  floods  of  40,000  second-feet  or  over;  5  floods  of  13,000  wrondfrtf 
or  over.  At  every  flood  the  channel  shifts.  The  valley  at  its  narrowest  is  ball  i  fflfo 
wide  and  the  waters  may  occupy  any  part  or  all  of  it.  There  is  no  place  on  the  Joierpst 
of  the  Gila  where  a  permanent  cable  can  be  erected  at  a  reasonable  expense. 

Up  to  about  8,000  second-feet  discharge  measurements  are  mude  by  means  of  *  ^ 
and  cable  above  that  by  means  of  flouts.  When  the  Colorado  above  the  GiU  iabon 
to  be  constant  the  crest  of  the  flood  is  measured  after  it  joins  the  Colorado  at  Yubul.id4 
an  allowance  of  5  per  cent  is  made  for  flattening  of  the  crest  between  Dome  and  Yunn- 

The  gage  observer  is  B.  Rinehart.  Fourteen  gages  have  been  put  in  by  the  hydrogrefirt 
since  the  establishment  of  the  station,  not.  including  temporary  rods  placed  by  theoton* 

The  permanent  bench  mark  is  a  standard  United  States  Geological  Survey  iron  post  it  H 
southwest  corner  of  depot  under  platform,  marked  *'  I £9  VM;  elevation,  189.60 fwt  vhm 
sea  level  and  31.97  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Pip*i 
of  the  United  States  Geological  Survey: 

Description:  133,  p  204. 
Discharge:  133,  p  205. 
Discharge,  monthly:  133,  p  206. 
Cage  heights:  100,  p  27;  133,  p  205. 


Discharge  measurements  of  Gila  River  at  Dome  {Gila  Cify),  Aris.t  in  1906, 


Date. 


Hydrographer. 


C.ag<       DIb- 
heigh     >'liii]>if 


Date. 


Hyttrogt»phcr 


|  Feet.   .  £ff .-/*,  i 

January  14 ,  W.D.Smith 8.25      3,323 

Januaryl5 ' do ,  9.20       4«2S7 

January  15 do 9.90       i94l 

JanuarylG do 12.80     17,300 

Januaryl7 do 14.60  d^QUO 

January  24 ' do 6.10       %3D& 

February 8. .... ' do 16. 95  "tt'MMO  ' 

March 20 ' do 13.10  alienor)  | 

ApriH do 9.00  ,  HI, 552  ,, 


April  H 

May  30 

J  unc  M. ...... 

September  10. 
Oi-toberS...,. 

October  0 . 

November  2R. . 


W.  D,  Smith. 

..-^0. 

....do.. 

....do 

„..do .. 

--..dft 

....do 


XrivewbcrSB.. do 


Fret 
t%M 
700 
5.90 
3.10 

rr.m 
110 
7.W 
14.10 


T'v 


Sre.-r 
71 

a 
$ 


a  Estimated  from  gaging  at  Yuma,  Aril, 
&  Float  mca8uremont. 

c  Measurement  mado  4  miles  above  Yuma,  Xr'.r..  -,- 

rf  Estimated  from  the  discharge  of  the  Colorado  Uiver  ui  Yimut  utid  from  gag?  obrtprvstJonP  *l  L 
Picacho,  and  Laguna. 
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Daily  gage  height,  in  feet,  of  Gila  River  at  Dame  (Gila  City),  Ariz.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Sept. 

Oct. 

Nov. 

Dec. 

3.1 
2.75 
2.45 
2.3 
3.55 
7.0 
14.0 
16.95 
15.45 
13.1 
10.75 
7.25 
4.25 
6.75 
5.0 
4.0 
4.55 
4.8 
10.95 
11.95 
12.05 
11.85 
5.7 
5.0 
6.0 
9.05 
8.05 
8.1 

8.05 
10.65 
11.55 
9.5 
8.0 
7.3 
6.15 
5.4 
5.2 
5.0 
8.0 
9.2 
7.6 
7.5 
9.25 
11.8 
10.5 
11.15 
12.55 
13.1 
11.0 
10.5 
10.3 
10.1 
9.9 
9.7 
9.5 
9.3 
9.1 
8.9 
8.7 

8.5 
8.5 
8.3 
8.6 
8.9 
9.6 
9.8 
9.0 
8.8 
8.9 
9.0 
8.9 
10.7 
12.6 
11.55 
10.8 
10.0 
9.35 
8.85 
8.35 
8.05 
8.4 
8.85 
8.75 
9.05 
9.65 
9.55 
9.7 
9.65 
9.4 

9.1 
8.8 
8.9 
8.7 
8.3 
8.4 
8.3 
8.0 
8.0 
8.0 
V.7 
8.2 
8.0 
7.8 
7.9 
8.0 
8.0 
7.9 
7.6 
7.8 
7.6 
7.7 
7.8 
7.6 
7.5 
7.5 
7.5 
7.4 
7.2 
7.0 
6.9 

6.7 
0.5 
6.0 

i 

4.4 

•! 

6.6 
6.4 
6.0 
5.6 
5.0 

4.2 



8.2 

4.0 

8.0 

7.7 

3.9 

7.6 

4.7 

7.5 

3.0 
7.0 
7.5 
7.8 
7.95 
9.45 
13.7 
14.6 
12.0 
10.1 
8.7 
8.05 
7.45 
6.65 
6.1 
5.75 
5.45 
5.25 
4.95 
4.6 
4.1 
3.6 

.  3.8 

7.7 

4.3 

7.5 

5.9 
5.9 

3.7 

a? 

7.4 

4.8 
4.6 
4.4 

4.0 

3.7 


4.5 
5.0 
5.0 



7.4 

6.0 

3.6 

7.5 

3.8 

3.6 

5.9 

3.6 

4.5 

7.6 

3.7 

3.5 

5.7 

3.5 

4.2 

7.6 

3.6 
3.5 
3.5 

" 

3.5 

4.1 

7.6 

77 

5.1 

4.1 

7.7 

i 

4.9 

1 

4.1 

7.8 

4.7 

6.1 
14.7 
12.6 

7.5 

4.5 

7.4 

7.4 

1 

>te.  -No  gage  record  June  4  to  12.    No  flow  during  August. 
DaUy  discharge,  in  second-feet,  of  Gila  River  at  Dome  (Gila  City),  Ariz.,  for  1905. 


Day. 

Jan. 

Feb. 

80 

280 

| 

2  220 

20,800 
82,000 

; 

35, 800 

40 
2,220 
2,600 
2,840 
2,960 
4,680 
18,600 

14,900 

6,900 

2,920 

60 

1,920 
300 

Feb.     Mar.     Apr.     May.    June.    July. 


280 
270 
240 
210 
ISO 
150 
140 
120 
100 
90 
80 
60 
60 
60 
40 
30 


5,150 

6,800 

9,500 

1,850 

21,500 

6,800 

8,100 

1,550 

34,000 

6,(00 

8,500 

900 

11,800 

7,300 

7,700 

880 

5,000 

8.500 

6,000 

860 

3,050 

12. 400 

6.400 

840 

1,050 

13,800 

6,000 

830 

450 

9.000 

5,000 

810 

370 

8.100 

5,000 

700 

300 

8. 500 

5,000 

770 

5,000 

9,000 

4,100 

750 

10,000 

8.500 

5,000 

730 

3,800 

22,000 

5,000 

720 

3,500 

64,000 

4,400 

720 

10,300 

34,000 

4,700 

740 

39,000 

23,000 

5,000 

750 

Sept.  !  Oct.  Nov.  |  Dec. 


390 
330 
270 
180 


' |  30,700 

| j  24.400 

|   940  18,200 

870  11.900 

750  5,700 

630  5.00(1 

450  4.100 

400  3.800 

360  3,600 

300  4.100 

240  3,600 

200  3,300 

150  '  3,300 

100    390  3,300 

60    450  3, 400 

40  ^  450  {  3,600 
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Daily  discharge,  in  second-feet,  of  Gila  River  at  Dome  (Gila  City),  Ariz.,  for  1906-ContU 


Day. 


17. 
18. 
10. 
20. 


Jan.  I  Feb. 

.J 


Mar.  Apr. 


I. 


26,000  i   140  20,000  15,300 
10,200  |   230  '27,800  10,900 

5,650  24,800  '62,000 

3.690   42.800  195,000 


21 J  3,060  45,200  !25,5C0 

22 j  2,560  40.200  120,000 


23 j  1,990 

24 1,660 

25 1  1,460 

26 '  1,290 

27 1  1,180 


28. 
29. 
30. 
31. 


,020 
830 
560 
310 


630 

300 

900 

9,250 

5.150 

5,300 


18.000 
16,100 
14,500 


8,300 
6,200 
5,150 
6,400 
8,300 
7,900 
9,250 


May. 


5,000 
4,700 
3.800 
4,400 
3,800 
4,100 
4,400 
3,800 
3,500 
3,500 
3,500 


I 


13.100  ,12,750 

11,800    12,100 

10,600  13,100  !  3,300 
9,500  12.750  I  2,800 
8,500  |ll,200  I  2,350 
.700  I I  2,150 


June. 

740 
720 
690 
660 
620 
570 
520  ' 
480  I 
450  j 
420 
390  I 
360  I 
330 


July.    8ept.     Oct. 


30 
30 
20 


901 

30 

80  > 

20 

60  ; 

40 

30  1 

20; 

Nov. 


300 


210 
200 
180 

J      180 
.!      180. 

J  180  1 
180  I 

.  480, 
780  ; 

.|95.000. 


300    ' 36,900 


D*. 

3,  TO 
3,80) 
3,8ft 
3,800 
3,800 
3,800 
4.1O0 
4,100 
4,30 
KM 
4.IIT0 
3.0D 
3,413 
3,300 
3.300 


Note.— Daily  discharge  obtained  from  several  rating  tables,  each  covering  a  short  period  of  time. 
Discharge  estimated  for  missing  gage  heights.    No  flow  during  August. 

Estimated  monthly  discharge  of  Gila  River  at  Dome  (Gila  City),  Ariz.,  for  1906. 
[Drainage  area.  71,050  square  miles.] 


Month. 


•        Discharge  in  second-feet. 

f  "    7  ~~    — I 

Maximum.  Minimum.  |    Mean. 


Run-off. 


I 


J^foSt.  i  Second-feet  I  Dthifl 
I       mile.       , 


January 

February 

March 

April ' 

May ' 

June . . 

July .'.; 

August I 

September | 

October 

Noveml»er ' 

Deceml>cr 

The  year 


26,000  . 
82.000 
95,000 
04,000  ' 
9.500  ; 
1,850  , 
280 
0 
390  ' 
940  ! 
95,000 
30.700  1 

95,000 


0 
01 

300  j 
5, 150  . 
2,150 

300 

I 
0 

0  ' 

o1 

0  I 
0  , 
3,300 

0 


3,077 
12,250 
10.590    J 
12,910    ! 

4,874 
725 

70.6  I 
0| 

49.7  1 

.79 

4,557 
6, 100     ' 


189,200 

680,300 

1,020,000 

768,200 

299,700 

43,140 

4,341 

0 

2,957 

11,010 

271,200 

375, 100 


I 


5,115    ,    3.665,000 


0.043 
.172 
.233 
.182 
.069 
.010  ! 
.00099 

.0       ! 

.00070 
.0025    j 
.064      , 
.086 


0.050 
.179 

.203 

.030 

.OIL 

.001  1 

.0 

.000^ 

.002£» 

.071 

.09* 


.072 


.967 


SAN   FRANCISCO   RIVER  AT  ALMA,  N\  MEX. 

This  station  was  established  October  18,  1004.  It  is  located  about  one-half  mile  sout  ^ 
of  Alma.  N.  Mex.,  and  80  miles  northwest  of  Silver  City.  It  is  best  reached  by  stage  froc*- 
vSilver  City,  which  makes  the  trip  daily  except  Sundays. 

The  channel  is  straight  for  about  500  feet  above  and  below  the  station.  The  banks  ar* 
alxnit  4  feet  high,  are  clean,  and  are  subject  to  overflow  during  extreme  high  water.  Th.- 
bed  of  the  stream  is  composed  of  gravel,  is  free  from  vegetation,  and  is  firm  and  regular 
The  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  Tn^ 
initial  point  for  soundings  is  the  zero  of  the  tagged  wire.    The  cable  was  carried  away  b"^ 
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javy  flood  on  March  16, 1905,  but  was  recovered  and  restored  at  a  point  about  600  feet 

her  upstream  on  March  24.    Measurements  prior  to  March  16  were  taken  at  the  lower 

Lion;  since  then  the  upper  section  has  been  used. 

rhe  gage,  which  &  read  twice  each  day  by  Mrs.  Ella  D.  Hollimon,  consists  of  a  staff 

tened  to  the  east  or  left  bank  of  the  stream.    The  gage  was  washed  out  by  the  flood  of 

rch  16,  1905,  but  was  immediately  replaced  in  its  old  position.    The  bench  mark  is  a 

penny  nail  driven  into  a  blaze  in  a  cottonwood  tree  118.5  feet  N.  73°  E.  from  the  gage; 

s  marked  '*U.  S.  G.  S.  B.  M.";  elevation  above  the  zero  of  the  gage,  9.06  feet. 

i  description  of  this  wtaiinn  with  gage  height  and  discharge  data  is  contained  in  Water- 

pply  Paper  No.  133,  United  States  Geological  Survey,  pages  206-208. 

Discharge  measurements  of  San  Francisco  River  at  Alma,  N.  Mex.,  in  1905. 


Date. 


Hydrographer. 


Gaffe 
height. 


fruary  8 Frank  AsnjL\nd. . 

>ruaryl0 do 

>ruary  14 do 

>roary27 do 

rch  4 do 

rch  11... do 

rch  13 do 

rch  14 do 

rch  15 . do 

rch  16 i do 

rch  25 ! do 

rch  27 do. 

"U3 do. 

■U4....' 

il6.... 

"117.... 

•*Ul... 

■U12... 

il  14 . . . 

UlS... 

"10... 

11  22... 

*24... 

*26... 

127... 

129... 

2 

4. 


.do. 


.do. 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


9. 
12 
12 
U 
14 
1G 
16 
25 
26 
27 
5*8 
28 


.do., 
.do.. 


.do. 


do 

do. 


do 
do 
do 
do 
do 
do 
do 
do 
do 
do 


Feet. 
4.5Q 
3.70 
3. 90 
4.30 
5.20 
3.80 
3.20 
4.4 

.4.6 
4.0 
4.1 
4.2 
5.70 
4.30 
5.40 
5.00 
4.20 
4.70 
4.50 
3.90 
3.80 
3. 55 
4. 50 
4.05 
3.90 
3. 75 
3. 55 
3.30 
3.00 
3.  (X) 
2.90 
2.90 
2.85 
2.85 
2.80 
2.  SO 
2.4 
2.4 
2. 35 
2. 30 
2.30 


Die-     l| 
charga  j 


Date. 


Hydrographer. 


Sec.-ft.  I 

a362|!May30 j  Frank  Asplind  . . 

«  172  '   May  30 do 

«209  I  May31 do. 

«294  I,  June3 

al,463      June  4 

«767     June  6 

June  7 

June  16 

June  17 do. 

June  19 1 do. 


a  385 
ol,098 
n>207 

o925 


.do. 
.do. 
.do. 
.do. 
.do. 


«1,088  |  June  20. 


,065 

«2,835 

«1,634 

o2,517 

a2, 115 

al,336 

al,719 

a  1,546 

933 

806 

502 

1,478 

1.128 

970 

828 

629 

479 

a  359 

333 

289 

"  251 

261 

<t  23* 

234 

«21l 

95 

a  95 

83 

72 

a  70 


do. 

June  21 ' do. 

June  23 do. 

June  24 ! do. 

June  26 do. 

June  29 do. 


July  15 1 do 

July  15 ' do 

July  18 do 

July  20 ' do 

July  21 do 

August  1 do 

August  2 .' do 

August  3 do 

August  4 i do 

August  5 do 

August  8 do 

August  9 ' do 

August  10 do 

August  11 j do 

August  11 ' do 

August  12 i do 

August  14 do 

August  15 ! do 

August  16 ' do 

August  30 do 

August  31 do 

September  2 do 

September  3 do 

September  4...I do 

September  4...| do 


Gage 
height. 

f    Dis- 
charge. 

Feet. 

Sec.-ft. 

2.25 

63 

2.25 

a(S0 

2.2 

54 

2.15 

43 

2.15 

a45 

2.10 

35 

2.10 

a  32 

2.05 

24 

2.05 

"22 

2.00 

22 

2.00 

a21 

1.95 

16.8 

1.90 

12.4 

1.85 

9.1 

1.80 

.    5.8 

1.75 

4.0 

1.95 

15.5 

2.00 

21 

1.90 

12.5 

2. 15 

40 

2.20 

52 

2.15 

33 

2.  15 

29 

2.  10 

23 

2.18 

33 

2.20 

40 

2. 50 

104 

2.20 

39 

2. 20 

40 

2.22 

46 

2.  45 

79 

2. 30 

54 

2. 15 

27 

2.10 

19.2 

2. 05 

16.7 

2. 15 

10.9 

2.30 

.    31 

2.20 

16.1 

3.55 

*741 

2.40 

^  65 

4.30 

al,2!8 

«  Float  measurement. 
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Discharge  measurements  of  San  Francisco  River  at  Alma,  N.  Mex.t  in  190&— Continued 


Date 

Ilydrographer. 

height. 

Dis- 
charge. 

Date. 

Hydrographer. 

heigSit 

DU- 
COMfle. 

September  5... 
September  6. . . 

Frank  Asplind.. 
do 

Feet. 
2.82 
3.25 
2.32 
2.25 
2.30 
2.20 
2.15 
2.10 
2.10 
2.10 
2.30 
2.25 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.40 

See.-ft. 
248 
455 
80 
58 
71 
49 
39 
30 
28 
28 
a  58 
a  46 
37 
37 
36 
36 
37  | 
36 
34 
36 
36  1 
35  1 
35 
34,' 

36*; 

35  ' 
33  ' 

68  ' 

October  24 

November  7 ... 

Frank  Asplind.. 
do 

FeeL 
2.40 
2.40 
3.20 
2.72 
2.52 
2.40 
2.45 
2.40 
2.40 
2.40 
2.25 
1.95 
1.75 
1.75 
1.70 
1.70 
1.65 
1.60 
1.62 
1.60 
1.60 
1.60 
1.60 
1.50 
1.45 
1.50 
1.45 
1.45 

8ec.-fl. 

e 

a 

September  7... 

do 

November  8 . . . 

do 

230 

September  8... 

do 

November  9 . . . 

do 

91 

September  9... 

do 

November  10 . . 
November  11 . . 
November  13 . . 
November  15 . . 
November  17 . . 
November  18 . . 
December  6. . . . 

do 

ft 

September  11.. 
September  12.. 
September  13.. 
September  14.. 

do 

do 

a 

do 

do 

a 

do 

do 

u 

do 

do 

....  do 

8 

September  16.. 
October  2 

do 

$ 

do 

do... 

iff 

October  3 

do 

December  7 

do •. 

M7 

October  4 

October  5 

do....* 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

...do.... 

December  9 

December  11... 

do 

do ' 

72 
ft 

October  6 

October  7 

October  9 

October  10 

October  11 

October  12 

October  13 

October  14 

December  12... 
December  13... 
December  14... 
December  15... 
December  16... 
December  18... 
December  19..*. 
December  20... 

do 

do 

do 

do 

do 

do 

do 

do 

ft 
* 
ft 

« 

42 
41 
C 

October  16 

December  22... 

do 

c 

October  18 

October  19 

December  23... 
December  26  . 

do 

...    do. 

ft 

October  20 

do 

December  28... 

do.  ...           | 

33 

October  21 

do 

do 

December  29... 

do 

28 

October  23 

December  30... 

do 

27 

o  Float  measurement. 


Daily  gage  height,  in  feet ,  of  San  Francisco  Rix>er  at  Alma,  N.  Mex.,  for  1905. 


Day. 


1 i 

2 1 

3 ! 

4 1 

5 1.2 

6 1.2 

7 1.2 

8 1.2 

9 1.75 

10 5.85 

11 3.4 

12 2.65 

13 2.4 

14 2.35 

15 2.3 

16 2.3 

17 2.3 

18. ,  2.3 


Jan.      Fob. 

Mar. 

1.2    '    2.2 

5.85 

1.2    '    2.8 

5.5 

1.2         2.45 

5.55 

1.2         5.0 

5.55 

2 
5 

9 

65 

85 


5.6 

4.7 

5.0 

5.42 

4.35 

3.75 

3.6 

3.4 

3.2 

4.35 

4.3 

4.0 

5.9 

5.1 


Apr.  I  May.    June,  j  July,  i  Aug. 


3.6  I 
4.15  '< 
5.0  | 
4.4  ! 
4.9  I 
4.85  ' 
4.75  I 
4.6  ' 
4.25  ' 
4.25  i 
4.2  - 
4.45 
4.95 
4.42 

42  i 

3.95  ' 

3.85 

3.85 


3.52 

3.5 

3.4 

3.4 

3.3 

3.15 

3.1 

3.1 

3.1 

3.0 

3.0 

2.95 

2.9 

2.82 

2.8 

2.8 

2.77 


2.2 

2.18 

2.1 

2.1 

2.0 

2.0 

2.0 

2.2 

2.18 

2.1 

2.1 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 


1.8 

1.8 

1.8 

1.78 

1.75 

1.78 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.9 

1.9 

2.0 


2.35 
2.1 
2.05 
2.05 
2.1 
2.15  ' 
2.05  ' 
3.25  • 
2.35  i 

2.2  I 
2.5  I 
2.35  I 

2.3  I 
2.2  i 
2.2  I 
2.18  ! 
2.12 
1A    I 


Sept.  j  Oct.  !  Nov.    Dec 


2.3 

2.2 

2.2 

2.5 

2.5 

2.4 

2.3 

2.3 

2.3 

2.25 

2.22 

2.22 

2.15 

2.12 

2.1 

1.98 

2.0 

2.0 


2.5 

2.48 

2.35 

2.3 

2.3 

2.2 

2.2 

2.2 

2.2 

2.15 

2.15 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 


2.3 

2.5 

2.5 

2.6 

2.9 

3.8 

3.6 

3.8 

3.0 

2.52 

2.5 

2.42 

2.4 

2.4 

2.4 

2.4 

2.4    I 

2.4    I 


2.43 

2.42 

2.32 

2.25 

2.1 

1.85 

1.8 

1.72 

1.7 

1.68 

1.68 

1.68 

1.C2 

1.62 

1.58 

1.52 


OILA   BIVEB   DRAINAGE   BASIN. 


169 


Uy  gage  height,  in  feet,  of  San  Francisco  River  at  Alma,  N.  Mex.,  for  1905 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

2.3 

2.22 

2.22 

2.21 

2.21 

2.2 

2.15 

2.1 

2.1 

2.1 

2.2 

2.35 

2.5 

3.75 
3.8 
3.0 
2.9 
4.35 
3.22 
3.95 
3.75 
4.4 
6.05 


....... 

4.7 

5.2 

4.6 

4.5 

4.5 

4.3 

4.1 

4.1 

4.0 

3.85 

3.75 

3.5 

3.55 

Apr. 

3.8 

3.7 

3.6 

3.52 

4.55 

4.7 

4.4 

4.0 

3.9 

4.0 

3.7 

3.5 


May. 


June. 


2.75 

1.95 

2.7 

1.9 

2.7 

1.9 

2.7 

1.9 

2.55 

1.9 

2.5 

1.9 

2.45 

1.88 

2.42 

1.82 

2.37 

1.8 

2.3 

1.8 

2.27 

1.8 

2.25 

1.8 

2.22 

July. 
1.9 

Aug. 
2.1 

Sept. 
2.0 

Oct. 

Nov. 

Dec. 

2.2 

2.35 

1.52 

2.1 

2.0 

2.0 

2.2 

2.35 

1.52 

2.1 

2.85 

2.1 

2.2 

2.52 

1.62 

2.1 

2.8 

2.2 

2.2 

3.85 

1.65 

2.15 

2.35 

3.2 

2.2 

3.62 

1.62 

2.0 

2.1 

4.65 

2.4 

3.3 

1.62 

2.0 

2.05 

3.5 

2.38 

2.7 

1.52 

2.0 

2.1 

3.2 

2.3 

2.62 

1.42 

2.0 

2.1 

3.2 

2.3 

1.42 

2.0 

2.15 

3.12 

2.3 

1.42 

2.75 

2.3 

2.8 

2.3 

1.38 

2.25 

3.05 

2.6 

2.3 

1.38 

2.35 

2.85 

2.3 

1.38 

Daily  discharge,  in  second-feet,  of  San  Francisco  River  at  Alma,  N.  Mex.,  for  1906. 

Oct. 


Day. 


Jan. 

Feb. 

Mar. 

10 

190 

3,410 

10 

570 

2,360 

10 

287 

2,510 

10 

910     2,510 

10 

910  \  2,660 

10 

1,310  !      460 

10 

560  1      910 

10 

370     2, 120 

80 

295        325 

3,162 

170  j      180 

1,080 

110        155 

357 

140  ;      130 

260 

170        110 

240 

210 

325 

220 

163 

310 

220 

200 

230 

220 

4,7b0 

3,002 

220 

5,060 

2,164 

220 

180     1.700 

196 

190  !  2,280 

196 

90  ,  1,500 

193 

80     1,480 

193 

325  !  1,480 

190 

112  ,  1,200 

175 

220 

1,110 

160 

180 

1,110 

160 

340 

1.020 

160 

4,010  ,      885 

190 

1      800  ' 

240 

1      602 

315 

042  ' 

I 


Apr. 

681 

1,155 

2,048 

1,380 

1,932 

1,874 

1,758 

1,590 

1,245 

1,245 

1,200 

1,430 

1,990 

1,400 

1,200 

975 

885 

885 

840 

760 

681 

618 

1,535 

1,700 

1,380 

1,020 

030 

1.020 

760  . 

602 


May.  ■  June. 


.618  ; 
602  j 
548 
548  ' 
494 
413 
386 

386 ; 

386 

332  ' 

332 

306 

280 

240 

230 

230 ; 

215 
205 
205 
180 
180 
180 
135 
120 
107 

90 

88 

74 

88 

64 

58 


July. 


52 
48 

32| 

32  | 

20  j 

20 

20 

52 

48 

32 

32 

32 

20 

20 

20 

20 

20 

14 

16 

12 

12 

12 

12 

12 

11 

8 

6 

6 

6 

0 


I. 


Aug.  ■  Sept. 


6 

6 

6 

5 

4 

5 

6 

6 

6 

6 

6 

6 

6 

6 

12  ; 
12  j 
20 
12 
12 
32 
32 
32  j 

42  i 
20  i 

20J 

20  ! 
I 
20 

20  t 

205  ' 

63 

85  i 


72 
24 
18 
21 
26 
32 
20 
425 
72 
40 

no ; 

63| 
50 
33  j 
30 
30  . 
23 
19 
16 
0 
75 
.55 
42 


27 
16 

•  75 
90 

120 
85 
74 
74 
74 
63 
36 
56 
42 
36 
32 
18 

17  i 
"l 

17 

25 

40  ! 

415  ! 

12  j  1.575  j 


Nov. 


8 
11 

0 
11 

23J 
220 
160 


565  ; 

405  J 
405 
365  | 

105  ; 

125  j 


115 
100 

65 

55 

55 

36 

36 

36 

36 

25 

25 

36 

36 

36 

36 

36 

30 

36 

36 

36 

36 

36 

36 

68 

60 

45 

45 

45! 

45  1 

45! 

45! 


45 

85 

85 
115 
210 
755 
575 
550 
190 

75 

70 

60 

55 

55 

55 

55 

55 

55 

45 

45 

85! 
750  j 
585  j 
405 
125 
110 


Dec. 


215 
215 
185 
162 
120 
74 
67 
56 
53 
51 
51 
51 
44 
44 
40 
35 
35 
35 
44 
48 
44 
44 
35 
27 
27 


25 

25 


*ote.— Daily  discharge  obtained  by  indirect  method. 
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Estimated  monthly  discharge  of  San  Francisco  River  at  Alma,  N.  Mex.t  for  1905. 
[Drainage  area,  1,800  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November  1-28. 
December  3-31 . . 


The  period . 


Discharge  in  second-feet. 


Maximum. 


3,162 

5,060 

3,410 

2,048 

618 

52 

205 

425 

1,575 

115 

755 

215 


Minimum. 


10 

80 

110 

602 

58 

6 

4 

8 

16 

25 

45 

25 


Mean. 


790 
1,289 
1,224 

269 
21.8 
23.8 
56.7 

170 
45.6 

204 
65.7 


I  Run-off. 


17,340 
43,870 
79,260 
72,830 
16,540 
1,297 
1,463 
3,486 
10,120 
2,804 
10,520 
3,779 


263,300 


0.157 
.439 
.716 
.680 
.149 
.012 
.013 
.032 
.094 
.025 
.113 
.036 


IK 
.« 
.» 
.71 
.13 
.00 
.MS 
M 
.* 
.« 
.HI 

.« 


SAN  PEDRO  RIVER  AT  CHARLESTON,  ARIZ. 

This  station  was  established  January  22,  1904.  It  is  located  about  one-half  mile  i«t 
of  Charleston  station  on  the  El  Paso  and  Southwestern  Railroad  and  6  miles  south  of 
Fairbank,  Ariz. 

The  channel  is  straight  for  about  800  feet  above  and  500  feet  below  the  station.  Both 
banks  are  nearly  vertical  for  20  feet,  are  clean,  and  are  not  subject  to  overflow.  The  bed 
of  the  stream  is  composed  of  sand  and  is  shifting.  At  high  water  there  is  but  one  channel, 
but  at  low  water  the  channel  is  divided  by  sand  bars.     The  current  is  swift. 

Discharge  measurements  are  made  at  high  water  by  a  cable  and  car  10  feet  below  the  gage- 
The  initial  point  for  soundings  is  21  feet  from  the  cable  support  on  the  east  bank.  Low- 
water  measurements  are  made  by  wading. 

The  gage  is  read  twice  each  day  by  II.  R.  Fry.  The  original  gage  was  read  until  March 
28,  1904,  when  a  second  gage  was  established  200  feet  upstream  from  the  first.  The  seoood 
gage,  which  was  read  from  March  29  to  July  30,  1904,  is  in  two  sections:  The  upper  section 
is  attached  vertically  to  a  cottonwood  tree  on  the  left  bank;  the  upper  end  of  the  lower 
section,  which  is  inclined,  is  fastened  to  the  same  tree  and  the  lower  end  is  set  in  the  bed  of 
the  stream.  In  July  and  August,  1904,  floods  changed  the  channel  to  such  an  extent  tbat 
a  third  gage  became  necessary.  This  was  established  August  15,  1904,  on  the  east  bank- 
directly  opposite  the  old  or  second  gage,  and  consists  of  a  vertical  rod  fastened  to  a  dead- 
man  in  the  bank  at  the  same  datum  as  the  old  gage.  Readings  have  since  been  made  from 
the  third  gage.  The  bench  marks  are  as  follows:  (1)  A  United  States  Geological  Survey 
standard  iron  bench-mark  post  near  a  post  on  the  east  side  of  the  El  Paso  and  Southwestert 
Railroad  station  at  Charleston :  elevation,  57.265  feet  above  the  zero  of  the  gage  and  3,957^ 
feet  above  mean  sea  level.  (2)  A  spike  in  the  west  side  of  the  root  of  a  tree  on  the  west  bank 
of  the  river,  100  feet  above  the  gage;  elevation,  35.860  feet  above  the  zero  of  the  gage  and 
3,935.860  feet  above  mean  sea  level. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Wattf- 
Supply  Paper  No.  133,  United  States  Geological  Survey,  pages  208-211. 
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Discharge  measurements  of  San  Pedro  River  at  Charleston,  Ariz.,  in  1905. 
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Date. 


oary4... 
nary  11.. 
wry  18.. 
iary25.. 
ruary  1 . . 
ruary  9.. 
raary  15. 
ruary  21. 

chl 

ch22 

ch30 

U5 

1112 

1119 

fl26 

rZ 

no 


Hydrographer. 


H.  R.  Fry. 

do 

....do 

....do 

....do 

....do 

....do 

do 


.do. 


.do. 
.do. 
.do. 


.do. 


.do. 


.do. 
.do. 
.do. 


r  17 

do 

r24 

do 

r24 

do 

r3i 

do 

e7 

do 

e  14 

do 

*21 

do 

e28. 


.do. 


Gage 
height. 

Dis- 
charge. 

Feet 

8cc.-ft. 

26.05 

24 

26.90 

124 

26.80 

35 

26.70 

31 

26.40 

23 

27.25 

120 

26.60 

36 

27.35 

147 

27.10 

111 

26.85 

81 

26.80 

99 

26.30 

71 

26.20 

50. 

26.30 

79 

26.00 

37 

26.15 

51 

25.95 

31 

25.85 

25 

25.85 

22 

25.85 

20 

!  25.82 

18 

!  25.80 

18 

26.65 

52 

26.35 

20 

26.30 

20 

Date. 


Hydrographer. 


Gage     Dis- 
height  charge. 


June 28 H.  R.  Fry.. 

July  5 ' do 

July  12 do 

July  19 do 

July  29 j do 

August  7 ! do 

August  12 j do 

August  17 • do 

August  26 | do 

September  7...  | do 

September  15.. do 

September  21 do 

September  28 do 

October  4 j  W.  Rayling. 

October  11 ....^.do 

October  18 | do 

October  25 ' do 

November  1 do 

November^ do 

November  15 do 

November  22.. do 

December  6 do 


Feet. 
26.30 
26.15 
27.30 
26.25 
26.50 


26.00 
26.05 
26.80 
26.30 
25.60 
25.70 
26.10 
25.60 
25.50 
25.60 
25.50 
25.50 
25.40 
25.70 
25.80 


December  13. 
December  20. 
December  27. 


.do. 
.do. 
.do. 


25.50 
25.40 


Sec.-ft 
17 
12 

122 
14 
61 
38 
46 
82 

133 
80 
37 
38 
62 
28 
34 
31 
27 
23 
24 
42 
54 
98 

102 
01 
54 


on.— Gage  washed  away  by  flood  on  November  28. 

Daily  gage  height,  in  feet,  of  San  Pedro  River  at  Charleston,  Ariz.,  for  1905. 


Day. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.  ,  Sept.     Oct.     Nov.     Dec. 


26.15 
26.1 
26.1 
26.05 
26.05 
26.05 
26.1 
26.1 
26.1 
26.65 
26.9 
26.9 
;  26.85 
1  26.9 
|  26.9 
26.95 
|  26.85 
j  26.85 
:  26.8 
I  26.8 
I  26.8 


26.4 

26.4 

26.4 

26.5 

27.1 

26.62. 

27.9 

27.6 

27.2 

26.87 

26.85 

26.8 

26.7 

26.65 

26.6 

26.6 

26.65 

26.85 

27.65 

27.8 

27.27 


27.1 

28.02 

27.52 

27.7 

27.8 

27.45 

27.75 

28.85 

27.85 

28.5 

27.35 

27.87 

27.1 

27.06 

27.1 

26.9 

30.85 

28.25 

27.6 

27.23 

26.95 


26.65 

26.57 

26.45 

26.3 

26.27 

26.22 

26.17 

26.1 

26.1 

26.1 

26.1 

26.2 

26.47 

27.3 

26.9 

26.5 

26.3 

26.3 

26.27 

26.2 

26.15 


26.35 

26.25 

26.15 

26.15 

26.05 

26.05 

26.05 

25.92 

25.92 

25.95 

25.9 

25.9 

25.87 

25.85 

25  85 

25.82 

25.82 

25.82 

25.82 

25.8 

25.83 


25.82 
25.82 
25.82 
25.82 
25  78 
25.8 
25.8 
25.85 
26.00 
27.65 
27.15 
26.85 
26.68 
26.6 
!  26.6 
26.52 
I  26.5 
1  26.42 
i  26.42 
26.35 
20.35 


26.25 

26.25  | 

26.25 

26.22  I 

26.15  I 

26.18  ' 

26.18  ' 

26.18 

26.22  : 

26.22 

26.48  ' 

27.28 

27.32 

26.02 

26.45 

26.35 

26.32 

26.25 

26.25 

26.2 

26.22 


27.5 

26.9 

20.8 

26.0 

20.35 

27.0 

26.05 

26.85 

27.92 

20.1 

27.75 

28.15 

29.1 


25.65 

26.85 

27.6 

27.75 

28.25 

26.5 

26.35 

26.45 

26.0 

25.95 

25. 55 

25.55 

25.55 

25.55 

25.9  ; 

26.3 
26.4    , 
26.35 
25.9 
25.7    , 
26.2    I 


25.8 

25.8 

25.7 

25.6 

25.5 

25.5 

25.35 

25.5 

25.5 

25.5 

25.5 

27.0 

27.0 

20.45 

26.2 

2<i.O 

25.8 

25.6 

25.6 

25.6 

25.6 


25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.35 

27.2 

27.55 

26.75 

20.7 

25.9 

25.8 

25.7 

25.7 

25.7 

25.7 

25.6 

25.6 

25.6 

25.6 


25.5 
25.5 
25.5 
25.5 
25.6 


irr  175—00 12 
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Daily  gage  height,  in  feet ,  of  San  Pedro  River  at  Charleston,  Ark*t  for  1905— CoodoutA 


Day. 


i        | 
Jul.     Feb*    Mar.     Apr*    May.  June.    July.    Aug.  '  Sept.     Oct.    NaT    D* 


22. 

24 

2,7 . 

20. 
27 

">. 

20. 
m, 
it. 


26.6 

26.8 

20.76 

26,05 

26.55 

26.5 

26.45 

30.45 

26.45 

E4 


27,12 

30.9 

36.82 

H.B 

26.75 

20.6 

SO.  lift 


-28.85 
26.9 

26.* 

36,86 
26u6 
21142 

ae,3 

26.52 

-i..  7. "I 


aa.2 

26.17 
26.  IS 
26,0 
26.97 
25.95 
25,9* 
26.2 
26.41 


25.83 
25.83 
25,  S3 
25,  S3 
25.  S3 
25. 83 
25.82 
25. 82 


26.3 

20.3 

24  m 

26.28 

26.25 

26.25 

26.3 

36.25 

26.28 


20.  B 

26.18 

26.1ft 

28.1 

2&45 

28.33 

26.95 

26.5 

26.5 

26.3 


27.85 
27.15 
26.45 
27.15 
26.8 
26.6 
26.1 

2-V  STi 
25.75 
25.85 


20.2^ 

25.8 
25.9 

27.* 

27.25 

26.4 

26.15 

26,1 

25.9 


25.5 

25.5 
25,5 
255 
25,5 
25.5 
25.5 
25.5 
255 
25.5 


■  mo 

■  a* 
>s 

2M 

35.* 

I  39,15 

A3 


:■■■ 
:'( 
s* 
3J 
&i 
&  4 
A I 
-i 

25.4 


Note.— Gage  washed  out  by  flood  November  28. 

Daily  discharge,  in  seevnd-feett  of  San  Pedro  River  at  €haHe*Umf  Ar\£*t  for  190$. 


Day* 


1. 
2. 
I 
4. 

e 
I. 

v 
I, 

W 

1! 

13 
If  . 

14 
I;, 

Hi. 

17., 

18,. 

10. 

2t>. , 

21.. 

22.. 

23.. 

-I 

2'.. 

'20.. 

».. 


Jan. 


20 

3o. 
ill. 


m 

90 

:*i 

24 

24 
24 

a:i 
:*j 
94 
124 
124 
66 
41 
41 

it 
SS 

35 
31 

3i 

31 

M 

u 

to 

a 

20 
2j 

24 
24 
24 
23 


Feb. 


23 

25 

47 

27 
235 
ISO 
106 

70 

67 

ft 

4H 

43 

36 

36 

43 

73 
141 
214 
136 
113 

81 

69 

36 

58 

36  1 

43  i 

i 


Mar. 

Apr. 

110 

91 

247 

86 

172 

7B 

164 

71 

114 

70 

162 

56 

207 

48 

370 

44 

222 

44 

319 

44 

148 

44 

76 

SO 

110 

67 

104 

122 

110 

96 

81 

69 

m 

7fi 

281 

79 

1SG 

75 

129 

65 

86 

58 

SI 

>,;, 

67 

61 

87 

58 

81 

44  i 

51 

145  ' 

■  „,  1 

May, 


J 


;in 
17 
15 
100 
so 


J  Him? 


1* 
is 

\s 
18 
10 
17 
17 
19 
25 
135 
97 
74 
57 
4S 
47 

m 

29 

L'v 
20 
20 
15 
15 

■I 

ft 
10 
10 

Us 
10 

16 


July. 


ifi 

15 
18 

14 
12 
13 
11 
13 
14 

14 

;o 
lift 

123 

ft 
31 

20 
IS 

14 
14 

13 
13 
13 
12 
12 
177 

201 
162 
96 
61 
61 
55 


Aug. 


m 

'.13 

m 

4i* 
77 
L2U 
70 
62 

2JJ 
86 
198 
225 
287 
206 
164 
1L0 
157 
134 
120 
86 

m 


So  I  ft. 


Oct. 


44* 
177 
ISO 
219 
95 
83 
90 
61 

Hi 

30 
30 

:a. 

n 

Hs- 

66 

44. 

73 
76 
45 
52 
183 
143 
82 
65 
55 
4* 


41 
41 
34 

as 

24 
25 
17 
21 

30 
31 
34 
134 
154 
96 

ra 

62 
47 

31 
SI 
SI 
32 
25 
25 
2ii 
27 
20 

m 

If 

2  4 

n 

23 


Nov.     IK*. 


23 

s 

2.;: 
23 
0 
21 
149 
174 
118 
112 

m 

4;i 

42 

42 
42 

0 

3S 
38 

> 

68 
0 
74 
II 

4- 
2» 

2'*. 


I 

I 
I 

•J 
N! 
I 

■ 

u 

n 

H 

A* 

in 
0 
M 


Note.— Daily  discharge  obtained  by  indirect  method. 
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Estimated  monthly  discharge  of  San  Pedro  River  at  Charleston,  Ariz.,  for  1905. 


Month. 

Discbarge  in  second-feet. 

Total  in 

Maximum. 

Minimum.  1    Mean.    . 

acre-feet. 

Uy 

124 
235 
668 
145 

64 
135 
201 
287 
219 
134 
296 

68 

23  1         39.4 
23  1         76.6 
15          152 
30            66.5 

2,423 

lary .  a ............ ,  T .  T  - , .  T . .  T rr- 

4,254 

i „ 

9,346 

3,957 

18 
10 
12 
46 
30 
17 
21 
54 

29.8 
30.6 
47.2  . 
125 
80.4 
40.7, 
71.6 
57.3 

1,832 

1,821 

2,902 

it  (9-31) 

5,702 

mber 

>er 

4,784 
2,502 

mber  (1-28) ..>. 

3,976 

ober  (17-31) 

1,705 

The  period 

45,200 

1 

SAI/T  RIVKB  AT  ROOSEVELT,  ARIZ. 

is  station  was  established  February  7,  1901.     It  is  located  at  the  town  of  Roosevelt, 

3  is  the  United  States  Reclamation  Service  construction  camp  for  the  Salt  River  dam 

reservoir,  and  is  about  12  miles  west  of  Livingston,  Ariz.     The  gage  rod  and  cable 

t  the  upper  end  of  the  gorge,  about  2,000  feet  below  the  mouth  of  Tonto  Creek  and 

>  feet  above  the  dam  site. 

scharge  measurements  are  made  by  means  of  a  car  suspended  from  a  cable. 

e  gage  is  a  vertical  rod  fastened  to  the  rocks  on  the  left  bank  of  the  river. 

formation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 

e  United  States  Geological  Survey: 

iption:  66,  pp  99-100;  85,  p  25;  100,  p  42;  133,  p  212. 

arge:  66,  p  100;  85,  pp  26-27;  100,  pp  42-43;  133.  pp  212-213. 

arge,  mean  daily:  133,  p  214. 

arge,  monthly :  75,  p  178;  85,  p  29;  100,  p  45;  133,  p  214. 

heights:  66,  p  100;  85,  p  28;  100,  p  44;  133,  p  213. 

ig  table:  85,  p  28. 

Discharge  measurements  of  Salt  River  at  Roosevelt,  Ariz.,  in  1005. 


Date. 


Hydrographer. 


1  Gage  j    Dis- 
heignt.!  charge 


Date. 


Hydrographer. 


I  Gage  I   Dis- 
height.  charge 


i  I  Feet.  Sec. -ft.  II 

»ry  4. Osburn  Richins.,.1  21.00     30,360  ' 

ary  4. do 20.50  j  26,680  ; 

ary  4 j do I  23.50  j  38,530  j 

ary  4. j do '  16.00     16,200  ! 

ary7 ! do !  11.50  i    6,107  | 

ary  10 1 do '  11.50  |a3,  J89  • 

15.80   al2,600 


ary  11 

ary  13 

ary  18 

»ry  21 

ary  27 

nary  4 

nary  4 

nary  4 


....do 

do 

do 

do I 

do ' 

,...do 

do 21.00  !a34.160 

do I  20.50  Ia30,020 


10.00 

4,528 

8.10 

742 

a  io 

751 

7.70 

554 

16.00 

al8,220 

February 
February 
February 
February 
February 
February 
February 
February 
February 
February- 
February 
February 
February 
March  2.. 


Feet.  \Sec.-ft. 
Osburn  Richins..    23.50   <M3,350 

do |  11.50  |  a  6, 872 

do 

do I 

do I 

do 

do 


9.60  I    3,424 
.7.40  'a22,«40 


17.10 
16.80 
10.90 


25,610 
a23,000 
a  5, 384 


27... do !  10.10  ,a5,lb6 

28. ..j do t  11-80  j  11,790 

28...' do j  15.95    al9,920 

28..J do 18.00  ja28,120 

28 do 19.50   a33,430 

28 do 20.00   «36, 340 

..do 11.40  !«11,610 


afloat  measurement. 
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Discharge  measurement*  of  Sail  River  at  Roosevelt  t  Ariz.%  in  1905 — Continued, 


I 


Hydro,™*™.    bSSPt.  chDaV 


Date. 


SlatVli  Hi. 

March,  13 

Mtirch  H*,.-- 
March  17...... 

March  18...... 

Mareb20. 

March  24..... 

March  29. 

April  4. 

April  0........ 

Aprkl  10.. 

Aprlll2....  .. 


April  12.. 
April  13, . 
April  1 1. 
April  IS. . 
April  16., 
April  is,. 
April  3ii  . 
April  22. . 
April  24.. 
AjMiL--,  , 
April  20, . 
April  27. , 
April  28. . 
May  1 . . . 
May  J- ,  9 
May  4. . . 
May  5.  ■ . 
MayO... 
May  10,. 
May  II.. 
May  12.. 
May  13. . 
May  15. . 


Osburn  Rlcnlna, 
.,..40.  ......<— 


.do. 
.do. 

.do. 


...do.. 
....do.. 
....do.. 


May  17... 

May  IS. . . . ....  .do 

May  m ..' do 


..-do -  .- 

....do 

....do 

Rlchlna  and  Far- 


do 

do . 

do..... , 

do..... 

do. 

Ostium  Rlehtus., 

do , 

.....do 

do.. .., 

do 

.....do 

do 

do...... 

.....dn. .,..->.<.. 

.....dn 

do 

do 

do 

.....do 

do..,,.....,. 

do..-.- .. 

do,, 

Murphy  and 

Richfn* 

Oslmrn  ttiehlna.. 


Feet. 
11.55 
13.00 
20.  m 
20.70 
19.70 
21.30 
10.  GO 
9,80 
13.70 
12.00 

12,40 

33.50 

25.00 
20.00 
12.JM 
11.80 
11.40 
10.00 

10.  t£ 
9.00 

10.05 

u,  re 

11.75 

11.  10 
10,90 
10. 50 
10  00 
10.20 

0  Kl 
0  30 
0  30 
9.0U 

Km 
a  eo 

8.42 


-i 


May2u ..J do 

Mhj-22 dn 


May  23 dn. 

May  2* i,.   -do, 

May  25... ..,.dn. 

Mny27 ! do. 

Mny  29 dn. 

May  31 . .' dn. 

June 2. .., do, 

June  5 dn. 

June  7......... dn. 

June  ft., L.,.iio-, 

June  P ' do. 

June  10 1 do. 


Sec-ft. 

"10,000 

'13,540 

140,520 

41,380 

o3fl,  850 

aftl,  130 

11,000 

6,74H 

11,  AN] 

7.154 

7, 908 

:■!■'    ■--" 

047,020 
40,230 
19,030 
13,370 
11,500 
8*875 
9,262 

%m 

1IT050 
l-:.'Oi 
13,  S40 
IM70 
9h8l4 
9,521 
9,534 
8,300 
6,522 
5,  MIL 
5,  471 
5.000 
4,950 
4.209 
4.080 


ft  40 

■1.1  !'_"i 

ft.  40 

4.043 

8.45 

4,155 

ft.  35 

4.012 

7.90 

3P  2W 

7.80 

3,131 

7  05 

2,  S46 

7.  ,10 

2.ft41 

7.30 

2,430 

7,ui 

2,272 

6.70 

1.921 

0. .v, 

l,ft40 

0.70 

1.057 

0.5O 

1.701 

0,60 

f.«81 

7.20 

2,414 

D*t* 


Jane  12 

June  ]■'■ 

June  LA...... 

June  10 

June  17 

June  19...... 

June  20 

June  21 

June  22 

June 23. .-.-- 
J  une  24 .....  - 

June  20 

J  line  27 .. 

June  28-.*... 
June  29...... 

June  30 .. 

July  J 

JuJy7 ... 

July  8 

July  10 

July  12 

July  13,.;... 
July  M. . . . . . 

July  15. 

July  17...... 

July  18...... 

July  19 

July  20...... 

July  22. 

July  24 

August  I 

August 2  .... 

August  4. 

August  5.... 
August  7.  ., 
August  8.... 
August  10.. . 
August  11 ... 


Hydrt^pber.    ,*£  £ 


Osburn  Ricbins. 

.  ..do 

....do 

....do.. 

-...do.... 

....do 

....do... 

....do........... 

do... ........ 

do ,..,.. 

....do :... 

....do 


...do. 
.-.do. 
...do., 
...do.. 
...do. 
...do. 
...do., 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do, 
...do. 
...do. 
...do. 
...do. 
. .  .do. 
...do, 
...do. 
...do. 
...do. 
...do. 


August  12. ...... .  -  .do. 

August  14.... .  ....  do. 


August  IS |.....do. 

August  17...-  J...., do. 
August  18 .....'.. . .  .do. . . 


August  !&-,. 
August  21 ._. 
August  22... 
August  23... 
August  25... 
August  20... 
August  28... 
August  30... 
August  31 ... 
September  1 


.\    7.10  \    1,Yib  \  September  2 . 
a  YYoat  mcaavLTemeaX,. 


.do., 
.do.. 

.do., 
.do., 
.do., 
.do., 
.do., 
.do.. 
.do.. 
.do., 
.do.. 


Jfcf. 
ti.ffl 
6.30 

flat) 

t..i-»- 

6,10 
5-flD 

in 

5,45 
5,# 
5.» 

5,30 

Ml 

&« 
5.05 
4,« 
4  » 
4* 

im 

410 
4» 

tm 

itt 

4   H 

<is 

14* 
4.50 
5.30 
5,9) 
1.10 
4-40 
f» 
4* 
5.30 

itf 

4LV0 
iH 

4« 

17* 
4S0 

1    i 

7.*; 

8.7D 

k®\ 
5,» 
"I" 
5.00 
5.30 


1,8 

m 

LI 

JrSt 


m 


0 

H 

>v 

I 

n 
u 

0 
I* 

H 
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of  Soli  River  at  Roosevelt,  Ariz.,  in  1905 — Continued. 


Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Feet. 

Dis- 
charge. 

Feet. 

Sec.-tt. 

Sec.-ft. 

.     5.20 

741 

November  8 . . . 

E.  O.  Blades 

6.60 

2,045 

.     6.65 

2,031 

November  9 . . . 

do 

5.40 

1,292 

.     5.40 

913 

November  10 . . 

do 

5.00 

791 

.      4.70 

7«2 

November  11 . . 

do 

4.80 

715 

.      4.60 

653 

:  November  13 . . 

do 

4.50 

638 

.      4.40 

612 

:  November  14. . 

do 

4.40 

587 

.      4.20 

448 

November  15. . 

do 

4.30 

510 

.      4.00 

316 

,  November  16. . 

do 

4.20 

539 

.     3.80 

315 

;  November  17. . 

do 

4.20 

524 

.      3.80 

292 

i  November  18. . 

do 

4.15 

491 

.     3.60 

227 

1  November  20. . 

do 

4.10 

471 

.      G.15 

1,252 

November  21 . . 

do 

4.15 

484 

.,     6.30 

1,321 

1  November  22. . 

do 

6.75 

3,168 

.1    6.90 

1,414 

!  November  23. . 

do 

6.55 

2,230 

.i     5.60 

710 

November  24. . 

do 

6.75 

2,660 

J    5.30 

574 

November  25. . 

do 

6.50 

1,827 

.1    5.10 

500 

,  December  5 .  . . 

do 

7.65 

2,497 

J     4.90 

385 

i  December  6 

do 

7.55 

2,347 

J     4.70 

261 

1  December  7 

do 

7.45 

1,993 

J     4.40 

283 

1  December8 

do 

7.35 

1,762 

.      4.20 

231 

December  9 

do 

7.30 

1,561 

.      4.00 

316 

December  11... 

do 

7.10 

1,341 

.      3.90 

297 

December  12... 

do 

7.10 

1,276 

.      3.90 

302 

December  13... 

do 

7.00 

1,149 

3.90 

300 

December  14... 

do 

7.00 

1,168 

December  15... 

do 

6.90 

1,091 

.      3.80 

308 

December  16... 

do 

6.90 

981 

.      3.80 

307 

December  18... 

do 

6.80 

888 

.      3.80 

335 

December  19... 

do 

6.80 

869 

.      3.80 

320 

December  20. . . 

do 

6.80 

865 

.      3.80 

331 

December  21 . . . 

do 

7.00 

1,041 

.      3.80 

314 

December  22... 

do 

7.00 

1,213 

.      3.80 

304 

December  23... 

do 

6.95 

945 

.      3.80 

305 

December  26... 

do 

..6.60 

697 

.      3.80 

299 

December  27... 

do 

6.70 

829 

.      3.80 

306 

Decembers... 

do 

6.80 

887 

.      4.25 

628 

December  29... 

do 

6.80 

945 

4.20 

610 

in  feel,  of  Salt  River  at  Roosevelt,  Ariz.,  for  1005. 


8 

1 

i 

0  i 

R  i 

05  t 

1     I 

9   ; 

b  ! 

!)     i 
45 

*  ! 


Apr.  I  May. 

I 

I 


June,  i  July. 


Aug.  I  Sept.     Oct    '  Nov. 


I 


10.0 

10.3 

11.35 

13.2 

12.6 

11.6 

11.9. 

11.9 

12. 15 

12.6 

16.2 

23.5 


10.5 

10.6 

10.6    i 

10.25  : 
9.75 
9.25 
0.0     i 
9.0 
9.2 
9.25 
9.0 
8.75  ' 


6.52 

6.45 

6.72 

6.7 

6.7| 

6.5 

6.62 

7.2 

7.05 
6.85  I 
6.65  I 


5.0 

4.9 

4.85 

4.8 

4.7 

4.6 

4.6 

4.5 

4V45 

4.4 

4.4 

4.3 


5.2  j 
4.95 
4.75  ' 
4.55J 
4.4  , 
4.45  1 
4.45  I 

4.3  ' 
4.2  ' 
5.15  ' 
5.75  i 
5A&  \ 


5.05 

1 
5.15 

6.05 

4.95  j 

5.5     ' 

6.4    I 

5.65  ' 

5.3    j 

4.8    : 

4.75  I 

-4.65  I 


6.15  1 
5.6    1 

5.2  i 
5.05  j 
4.9  I 
4.75  , 
4.65  j 
4-45  j 

4.3  I 
4.2 
4.2 
\A 


3.8 

3.8 

3.8 

3.8 

3.95 

4.25 

4.2 

6.65 

5.4 

5.0 

4.75 


Dec. 

8.75 

8.5 

8.1 

7.85 

7.65 

7.55 

7.45 

7.o5 

7.3 

7.2 

7.1 

1A 
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Daily  gage  height,  in  feet,  ofSsdt  River  at  Roosevelt,  Ariz.,  for  1905— Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

D* 

9.9 

10.1 

15.5 

22.5 

8.6 

6.5 

4.35 

4.95 

4.5 

4.0 

4.5 

;.• 

14 

9.0 

9.5 

19.95 

13.35 

8.5 

6.25 

4.3 

4.9 

4.2 

4.0 

4.4 

:.• 

15 

8.65 

9.3 

14.1 

11.9 

8.42 

6.2 

4.3 

4.7 

4.0 

4.0 

4.3   , 

if 

16 

8.55 

8.45 

8.35 

8.25 

8.13 

8.1 

8.04 

7.97 

7.88 

9.92 
17.35 
16.70 
11.45 
10.35 
9.7 
9.5 
10.25 
11.75 

12.5 

20.25 

19.35 

14.65 

19.65 

14.0 

10.9 

10.25 

10.35 

10.9 
9.9 
9.9 
9.9 

10.15 
9.75 
9.55 
9.85 

11.4 

8.4 

8.4 

8.4 

8.42 

8.3 

8.07 

7.87 

7.75 

7.62 

6.1 

6.1 

5.9 

5.82 

5.7 

5.6 

5.55 

5.42 

5.4 

4.6 

4.6 

4.45 

4.5 

4.5 

4.5 

4.45 

4.4 

4.5 

4.8 

4.75 

4.7 

4.6 

4.5 

5.15 

4.6 

6.8 

5.15 

4.0 
3.9 
3.8 
3.8 
3.8 
3.7 
3.6 
3.6 
5.45 

4.0 
4.0 
4.0 
4.0 
3.9 
3.9 
3.9 
3.9 
3.8 

4.2, 

4.2 

4.15 

4.1   1 

4.1 

4.15 

6.75 

6.55 

6.75 

6.1 
M 
18 
11 
61 

17 

18 

19 

20 

21 

71 

22 

7.1 

23 

If 

24 

U 

25 

7.84 

10.47 

9.85 

11.65 

7.5 

5.35 

4.5 

6.35 

5.55 

3.8 

6.4 

m 

26 

7.77 
7.71 

10.18 
10.1 

9.8 
9.7 

11.6 
11.0 

7.4 
7.27 

5.3 
5.15 

4.5 
4.5 

5.4 
5.25 

5.9 
5.1 

3.8 
3.8 

7.5 
26.7 

ii 

27 

ii 

28... 

7.68 

17.95 

9.5 

10.9 

7.15 

5.12 

6.1 

5.0 

5.0 

3.8 

1  17.3 

u 

29 

7.65 
7.65 



9.3 
9.45 

10.65 
10.5 

6.95 
6.8 

5.08 
5.05 

6.85 
5.7 

5.0 
5.15 

5.9 
6.8 

3.8 
3.8 

10.7 
9.4 

1  ii 

30 

6.1 

31 

7.65 

9.8 



6.7 

5.1 

5.05 

3.8 

J    U 

1 

y—^ 


Daily  discharge,  in  second-feet,  of  Salt  River  at  Roosevelt,  Ariz.,  for 

I  |  i  ; 

Day.  |  Jan.      Fob.     Mar.  I  Apr.     May.  I  June.    July. 


1905. 


172  | 
172  j 


526 
625 


17,100 
12,150 


I       165 

I       165 

9 1      346 

10 1  5,900 

11 il2,300 


172  ,  3,900  I  9,250 
8,925 
11,300 
11,330 
11,220 
11,060 
11,220 
11,540 
11,500 


1  l 

165  (31,400 
165  18,800 
165  jl6,700 
8,250 


12. 
13. 
14. 
15. 
16. 


9,460 
4,000 
2,400 
1,685 


4,500 
3, 145 
2,959 
2,037 


8,306  |  8,200 
4,400  |22,050 
3,238  |38,700 
2,867  117,600 


1,513  '  4,040  ,12,150 
17 1,341    21,550   39,800 


18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28.. 
29. 
30.. 
HI. . 


1.170  20,450  36,550 
999  7,000  23,200 
4,800  ^4,400 
3,614  23,440 
3,238 
4,250 
7.700 
4,990 
4,560 
4,400 
27,550 


828 
743 
715 
682 
640 
620 
588 
560 
546 


I. 


11,940 
9,524 
9,895 
8,040 
7,855 
7,484 
6,742 


7,548 
8,076 
9,819 
12,020 
8,937 
6,495 
0,989 
6,989 
7,437  . 
8,937 
20,040  i 
'43,350 
45,470 
•20,370 
14,010  I 
10,620  I 
8,864  I 
8.864  I 
8,864  I 
9,303  . 
8.601  i 
8.250  ' 

8,777  ! 

.  I 


9,350 
9,700 
9,700 
8,475 

I  6,738 
5,675 

.  5,175 
5,175 

1  5,575 


1,800 
1,770 
1,700 
1,970 
1,950 
1,950 
1,750 
1,870 
2,450 
2,300 


5,675  , 
5,175  2,100 
4,675  1,900 
4,375     1,750 


4,200 
4,060 
4,025 
4,025 


1,500 
1.450 
1,350 
1,350 


4,025  I  1,150 
4,000  I  1,086 
3,850  I 
3,455  I 
3,159  ' 
3,012 
2,870 


526    ,'  6,000 


526 

526  I. 


6,700 
7,300 


11,500 

12,750     2,750 

12,500     2,650 

1,160     2,520 

),800  ,  2,400 

9,906  !  2,200 

9,370  \  2,  a50 

1,^ 


1,000 
950 
925 
860 
850 
825 
800 
725' 
712 


\ 


675 


650 
oOO 
575 
550 
500 
455 
455 
415 
395 
375 
375 
345 
358 
335 
335 
427 
427 
378 
392 
392 
392 
403 
402 
406 
406 
406 
406 
300 
000 
935 


Aug.  I  Sept. 


655 


590  ! 

572 

545 

522 

523 

515 

490 

475 

612 

705 

612  j 

547  j 

530  | 

461  , 

471  j 

450 

433' 

413  I 


625 
427 

,864 
625 

,327 
803 
680 
527 
527 
350 


380 

460 

1,497 

526 

1,000 

1,806 

1,136 

891 

783 

772 

707 

632 

632 

448 

316 

316 

310 

303 

303 

303 

265 

227 

227 

970 

1,010 

1,150 

830 

790 

1,150 

1,515 


Oct.     Nov 


1,132 
710 
527 
480 
385 
310 
250 
250 
260 
230 
230 
217 
231 
245 
259 
274 
298 
302 
316 
300 
300 
300 
300 
313 
313 
313 
313 
313 
313 
313 
*\* 


313 
313 
313 
313 
420 


610 

j  2,210 

1,292 

I      790 

695 
I  67- 
I  638 
1  587 
j  510 
:  539 
I  524 
I  491 
I      471 

!  «* 

484 

j  3,168 

2.230 

2,660 

1,755 

2,150 

97,710 

45,250 

14,050 

9,480 


Dec 

8>7» 
4,7* 
3,676 
3.W 
2,417 
2,347 
1.9B 
1,763 
1.561 
1,451 
1,341 
1.158 
1.1S 
1,1* 
1.0M 
W 
935 

m 

867 
867 
L041 
1,213 
945 
SO 
765 
697 
829 
887 
945 
945 
945 


Note.— Daily  discharge  obtained  by  Indirect  meXnod. 
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Estimated  monthly  discharge  of  Salt  River  at  Roosevelt,  Ariz.,  for  1905. 
[Drainage  area,  5,756  square  miles.] 


Month. 


The  year. 


Discharge  in  second-feet. 


Maximum. 


12,300 

31,400 

44,400 

45,470 

9,700 

2,450 

2,000 

1,864 

1,497 

1.132 

97,710 

8,700 


Minimum. 


97,710 


165 

526 

6,000 

6,495 

1,950 

675 

335 

325 

227 

217 

313 

697 


Mean. 


217 


1,611 

8,207 

15,300 

12.550 

4,604 

1,405 

629 

600 

722 

342 

6,391 

1,684 


4,495 


Run-off. 


Total  in 
acre-feet,  j 


Second-feet 

per  square 

mile. 


99,060 
455,800 
940.800 
746,800 
283,100 
83,600 
32,530 
36,890 
42,960 
21,030 
380,300 
103,600 


3,226,000  j 


Depth  in 
inches. 


0.280 

1.43 

2.66 

2.18 
.800  i 
.244 
.092 
.104 
.125 
.059 

1.11 
.293 


.781 


0.323 
1.49 
3.07 
2.43 
.922 
.272 
.106 
.120 
.140 
.068 
1.24 


10.52 


SALT  BIVER  AT  M'DOWELL,  ARIZ. 

This  station  was  established  April  20, 1897.  It  is  located  one-third  mile  above  the  junc- 
tion of  Salt  and  Verde  rivers,  30  miles  northeast  of  Phoenix,  15  miles  northeast  of  Mesa, 
and  1}  miles  above  the  Arizona  canal  diversion  dam. 

The  channel  is  straight  for  about  500  feet  above  the  station.  The  right  bank  is  about 
3}  feet  high  at  the  water's  edge  and  rises  with  a  gradual  slope  for  400  feet;  it  is  clean  and 
js  subject  to  overflow.  The  left  bank  rises  vertically  for  about  5  feet,  at  which  point  there 
is  a  small  bench,  from  which  the  rocks  rise  to  a  considerable  height;  this  bank  is  clean 
and  does  not  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  is  shifting,  and 
it  is  necessary  to  make  a  large  number  of  measurements  in  order  to  obtain  an  accurate 
estimate  of  the  discharge.    The  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  120  feet  south  of  the  standard  under  the  cable  at  the  north  bank.  Low-water 
measurements  are  made  by  wading  about  1,000  feet  upstream  from  the  cable,  where  a  tag 
wire  has  been  placed. 

Gage  heights  and  measurements  are  taken  by  W.  Richins,  who  devotes  his  whole  time 
to  the  work.    There  have  been  five  gages  in  use  at  this  station,  as  follows: 

Gage  No.  1,  set  April  20, 1897,  was  a  2-  by  6-inch  timber  bolted  to  the  rocks  on  the  south 
bank  of  the  river,  about  one-fourth  mile  above  the  cable.  This  gage,  which  has  since  been 
removed,  was  used  until  November  30,  1899,  when  the  station  was  temporarily  abandoned. 
The  bench  mark  is  a  nail  in  a  palo  vcrde  tree  about  75  feet  west  of  the  cable  anchorage  on 
the  north  bank;  elevation,  17.33  feet  above  the  zero  of  the  gage. 

Gage  No.  2  was  established  in  1901.  It  consists  of  a  2-  by  6-inch  timber  fastened  to  a 
tree  on  the  north  bank  of  the  river  three-fourths  mile  above  the  cable.  The  zero  of  this 
gage  is  1,323.54  feet  above  sea  level.  Its  bench  mark  is  a  nail  in  a  root  of  a  willow  tree, 
to  which  the  gage  is  fastened;  elevation,  1,328.69  feet  above  sea  level,  and  5.10  feet  above 
the  zero  of  the  gage.  On  April  2,  1903,  high  water  in  Verde  River  backed  up  the  water 
on  gage  No.  2  and  changed  the  cross  section  by  depositing  sand. 

Gage  No.  3  was  installed  May  19,  1903.  It  consists  of  a  1-  by  6-inch  stadia  rod  spiked 
to  a  2-  by  4-inch  timber  and  fastened  to  a  tree  on  the  south  bank  1}  miles  above  the  cable. 
The  water  surface  at  this  gage  is  about  15  feet  higher  than  at  the  mouth  of  the  Verde,  Riroc^  i 
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and  the  zero  of  the  gage  is  1,336.27  feet  above  sea  level.  Three  bench  marks  have  been 
established  for  this  gage,  as  follows:  (1)  A  nail  in  a  mesquite  stump  200  feet  east  of  Peten's 
corral;  elevation,  1,363.2  feet  above  sea  level  and  26.93  feet  above  the  zero  of  the  gagt. 
(2)  A  nail  in  the  root  of  a  mesquite  tree  on  top  of  the  bank  50  feet  northwest  of  the  north- 
west corner  of  Peters's  corral  and  about  75  feet  from  the  gage;  elevation,  1,356  feet  tbofe 
sea  level  and  19.73  feet  above  the  zero  of  the  gage.  (3)  A  nail  in  the  willow  tree  to  which 
the  gage  is  attached;  elevation,  1,344.27  feet  above  sea  level  and  8.00  feet  above  thexro 
of  the  gage. 

Gage  No.  4  was  a  temporary  gage  on  the  north  side  of  the  river  about  600  yards  above  the 
section  and  was  read  in  conjunction  with  gage  No.  3.  This  temporary  gage,  No.  4,  vu 
washed  out  by  heavy  floods  early  in  1905. 

Gage  No.  5  was  established  because  of  the  difficulty  and  time  involved  in  reaching  gip 
No.  3  during  high  water  and  also  because  the  river  had  changed  its  channel  in  such  a  wiyu 
to  leave  gage  No.  3  dry.  It  was  located  on  the  right  bank  of  the  river  about  one-fourth  mik 
below  the  location  of  No.  3.  No.  5  was  read  from  March  10,  the  date  of  its  establishment 
to  March  20,  1905,  on  which  date  it  was  destroyed. 

The  river  swept  back  to  gage  No.  3,  which  was  used  until  April  14,  when  another  chaop 
of  channel  rendered  No.  3  useless.  A  temporary  gage  was  then  established  at  the  old  Na- 
tion of  No.  4.  This  was  observed  until  September  1,  1905,  when  a  permanent  gage** 
established.  The  zero  of  this  gage  is  at  an  elevation  of  1,326.62  feet  above  sea  level  tod* 
referred  to  two  bench  marks:  (1)  On  a  mesquite  tree  200  feet  northwest  of  the  gage;  dera- 
tion, 1 ,346.12  feet  above  sea  level.  (2)  A  nail  in  tree  at  gage;  elevation,  1 ,336.37  feet  above 
sea  level. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  WS=Water-Supply" Paper): 

Description:  Ann  19,  iv,  pp  418-419,  420-421;  WS  16,  p  148;  28,  p  133;  38,  p  321;  50,  pp 386-387;  66, pW; 
85,  pp  23-24;  100,  pp  36-37;  133,  pp  215-216. 

Discharge:  Ann  19,  iv,  p  419;  WS  16,  p  148;  28,  p  143;  38,  p  321;  66,  p  102;  85,  p  24;  100,  pp  38-»;  ffl. 
pp  215-216. 

Discharge,  mean  daily:  WS  133,  p  220. 

Discharge,  monthly:  Ann  20,  iv,  p  406;  21,  iv,  p  386;  WS  75,  p  179;  85,  p  25;  100,  pp  40-41;  133,  p22L 

Discharge,  yearly:  Ann  20,  iv,  p  59. 

Gage  heights:  WS  16,  p  149;  28,  p  140;  38,  p  322;  66,  p  102;  85,  p  25;  100,  p  40;  133,  p  219. 

Hydrographs:  Ann  19,  iv,  p  423;  20,  iv,  p  406;  21,  iv,  p  387. 

Rating  tables:  Ann  19,  iv,  p  419;  WS  28,  p  145;  100  pp  40-41. 

Discharge  measurements  of  Salt  River  at  McDowell,  Ariz.,  in  1905. 


Date. 


Hydrographer. 


Gage 
height, 


January  11 '  W.  Hichins 

January  13 1 do 

January  lti j do 

Janua  cy  20 1 do \ 

January  24 do 

January  27 do ( 

January  31 do 

February  3 do 

February  4 do 

Fcbruury  7 do I 

February  10 do | 

February  14 do 

February  17 do , 

February  21 do 

February  24. do ' 

March  1 do ' 

March  8 do \ 

aflat  measurement. 


Feet. 
9.30 
5.25 
3.25 
2.95 
2.44 
2.37 
2.32 
3.70 

12.10 
7.95 
5.00 
4.83 
9.50 
5.00 
6.75 
8.65 
5.40 


Dis- 
charge.1 


Sec.  -ft. 

18,500 

5,134 

1,235 

1,110 

569 


Date. 


477! 

439  I 

1,474  |!  April  12 

a43,280  ,    April  13. 


March  11. 
March  14. 
March  17. 
March  29. 
March  31. 
April  4... 
April  5... 


Hydrographer. 


Gage  I  DJ- 
height'  chai* 


W. 


Rlchlns. 

do 

ao 

do 

do 

do 

do 

do 

do 


13,890 
4,797 
4,464 

25,560 
6,207 

10,150 

24,780 


April  14 do. 


April  19 do 

I  April  21 ' do 

April  25 i do 

April  28 ' do 

May2 > do 

May5 1 do 

*>%,¥»  Wttaytt .\ to 


Feet.   Sat 
5.68      *,* 

10.20  «a* 
ii.2o  i«r.0 

6.05  j    6.* 
6.00 


6.55 
6.55  | 
10.69  I 
10.20 


4.40 
4.30 
5.20 
4.50 
4.35 
3.65 
3.42 


6.4 
7,* 
9,0* 
60.530 

H10 
21,840 

9.73 
9,t£ 
15.0 
11,9* 
10.680 
8,13 
7,tf 
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je  measurements  of  Salt  River  at  McDowell,  Ariz.,  in  1905— Continued. 


Hydrographer. 


Gage 
tteghL 

Dis- 
charge. 

FttK 

8*r.-ftr 

2.92 

5.604 

2.50 

4,329 

2.40 

4,243 

t&5 

3,327 

t.75 

.1,143 

1.57 

2,880 

1,30 

2,228 

1,25 

2,066 

1.20 

1.848 

1.28 

I,*vs 

1,20 

1,838 

1.77 

2,850 

1.25 

2,077 

1.12 

1,861 

,92 

1,600 

-S3 

1,683 

.so 

1,532 

,78 

1,33* 

,65 

1,210 

.63 

1,155 

.40 

1,081 

.55 

lrCO0 

.49 

008 

,45 

W» 

.42 

n  lo 

,39 

770 

.57 

701 

.35 

716 

.31 

«:<■ 

.29 

684 

.18 

.17-1 

.Ifi 

526 

.12 

521 

.08 

40G 

.02 

460 

-.04 

459 

-.17 

368 

-.26 

345 

-.02 

481 

-.12 

428 

-.24 

370 

-.2", 

355 

-.13 

445 

-.17 

415 

Date. 


llydrographer. 


flage 

li-iuiii 


Die- 

charga. 


..._do 

....do 

....do 

.  ...do...... 

....do...... 

...,do 

„_.do , 

....do 

....dr 

,.-*do....„ 


.do. 
.do. 
.do, 
.do. 
.do. 
.do. 
.do. 
.do. 
,do, 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
,do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


July  29........    W.RIchlM, 

August  1 . . . ' do. . 

August  3 .do 

Augusts, T ..do .. 

August  8 . . .  ....  .do. ..  t . . 

August  10 do 

August  ie.  . .. *do.T 

August  22. ,  ,¥y  i„M  .do ,,.... 

August  24 do. ..... 

August  29..,.. do 

August  31 , . , do .  „»j*i 

September  2V. .... .  .do . . 

September  5 do . .  - . . . 

September  7,  „  .  T ,  „do ..,,.. 

September 9...  .....do.. 

September  12 do 

September  15. .  . . . .  .do. , , , , , 

Soptcmher  19«,'T.,.,do. 

September  21 ...... .do 

September  23. J do 

September  20* ,  . . . .  .do,  - 

September 30..  t do...... 

October  4 .1...., do. .....' 

October  7„  .„  J do 

October  10-  -  *  , .  - .  - . .do 

October  12 ....do 

October  H do 

October  17 do 

October  19 \ do 


Octoberai ...do 

October  3ft do 

October  28 ._.do 

October  31 .....do 

November  2 do 

Novcm her  4 do 

November? do 

November  9 do 

November  11 do 

November  14 do 

November  10. .' do 

November  18.. do 

November  22 do 

November  24 do 


Fed. 
-0.35 

-  .28 

-  .05 

-  .04 

-  .06 

-  .08 

-  .20 

-  .05 
.50 

-  .10 

-  ,28 
5.03 
4,25 
5.18 
4.30 
4.03 
3, 80 
3.W 
3.50 
3.45 
4.90 
5.15 
■Mi 
3.88 
3.70 
3,63 
3.60 
3.55 
3.52 
3.50 
3.52 
3.52 
3,50 
3,47 
3.50 
3.90 
5.25 
4.12 
4.02 
3.90 
3.84 
4.50 
5.25 


8tC*-ft. 
874 
752 
546 

463 
557 
445 

507 

1*006 

457 

354 

>  1,815 

781 

1,903 

842 

040 

459 

330 

302 

206 

1,614 

1,995 

71S 

477 

374 

339 

359 

316 

311 

m 

297 
302 

284 
300 

308 

515 

1,843 

665 

534 

495 

460 

1,045 

2,219 


;s  are  from  rod  No.  4. 
s  are  from  this  rod. 


Four  feet  on  this  rod  is  the  same  as  zero  on  the  other.    All  sub- 
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Daily  gage  height,  in  feet,  of  Salt  River  at  McDowell,  Ariz.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

9.5 

6.65 

6.05 

5.25 

5.2 

5.35 

5.23 

5.07 

4.95 

5.75 

5.85 

4.57 

6.18 

10.1 
7.62 
5.78 

10.85 

10.85 
9.3 

10.0 
9.25 
8.25 
7.4 
6.82 
6.51 
.6.4 
6.35 
6.33 
6.13 
5.75 
5.95 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not*' 

DkI  , 

1 

1.82 

1.82 

1.82 

1.82 

1.82 

1.81 

1.8 

1.82 

1.85 

8.9 

9.3 

7.35 

5.2 

3.85 

3.2 

3.2 

3.1 

3.2 

3.15 

2.95 

2.9 

2.78 

2.6 

2.44 

2.41 

2.38 

2.37 

2.37 

2.35 

2.34 

2.32 

2.32 
2.32 
3.8 

10.25 

10.9 
9.15 
8.05 
6.0 
5.85 
5.15 
5.05 
5.7 
5.5 
4.8 
4.25 
4.7 
9.2 
9.65 
7.6 
6.1 
4.9 
4.1 
4.35 
6.45 
5.8 
5.45 
4.45 
8.65 

....... 

5.9 

6.35 

6.0 

6.85 

6.55 

6.2 

6.2 

6.05 

5.85 

5.9 

5.35 

10.3 

10.6 
6.75 
5.6 
4.95 
4.85 
4.6 
4.35 
4.5 
4.25 
3.9 

3.ar» 

4.7 
5.1 
5.1 
4.6 
4.5 
4.3 
4.2 
....... 

4.2 

4.35 

4.3 

4.05 

3.65 

3.3 

3.35 

3.4 

3.2 

3.37 

3.15 

2.87 

2.75 

2.7 

2.5 

2.45 

2.42 

2.45 

2.38 

2.3 

2.25 

2.0 

1.82 

1.72 

1.65 

1.58 

1.45 

1.43 

1.38 

1.28 

1.25 

1.2 

1.2 

1.2 

1.25 

1.32 

1.26 

1.2 

1.18 

1.72 

1.5 

1.5 

1.28 

1.12 

.96 

.84 

.81 

.78 

.67 

.68 

.62 

.58 

.54 

.48 

.44 

.42 

.42 

.38 

.36 

.33 

.3 

0.28 
.25 
.2 
.16 

.n 

.06 
.02 
-.05 
-.09 
-.14 
-.18 
-.24 
-.14 
-.23 
-.01 
-.03 

:Z 

-.2 
-.26 
-.3 
-.25 
-.22 
-.15 
-.14 
-.13 
-.19 
+  .32 
.35 

.63 

0.25 

.15 

.03 

.09 

-.04 

-.05 

-.05 

-.08 

-.05 

+  .06 

+  .03 

.24 

.03 

-.03 

-.14 

-.21 

-.22 

-.26 

-.23 

-.22 

-.21 

-.03 

.58 

.SO 

:r 

.18 

.05 

-.12 

-.23 

-.28 

3.68 
5.05 

«4.0 
4.47 
4.52 
4.33 
5.05 
4.55 
4.3 

a  4. 12 
4.03 
4.01 
3.92 
3.85 
3.77 
3.74 

•  3.67 
3.6 
3.54 
3.52 
3.49 
3.46 
3.45 

a  5.9 
5.0 
5.02 
4.32 
4.03 
3.97 

a5.32 

•  ID 

•1«2 
4*23 
4.1! 
402 

:t.'M 
3  .*» 

•Sit 
3,75 
3.<W 
3*64 
3.62 
M 

3.6 

117 
3,47 
3.47 

Ml 

m 

ITS 

ta 
in 

•41 

till 

2 

3 

ul 

4 

H| 

5 

1)1 

6 

7 

8 

IS 

LI 

lb 
i« 
U 
it 
ii 
it 

rlf 

11 

u 

u 

ii 
p 

U 
ax 
ii 

41 
ii 

it 

i* 

It 

9 

10 

11 

12 

13 

14.-. 

15 

3*50      IS 
3,54  j    3.S7 

3*52    "3,83 
3,51      111 
3,5       && 
a  3.53  ,    4« 
3.53      5.5 
3.  S3      M 
3  53      M 

3.51  |*10 
3.5     *2L2 

3.52  "l-Vi> 
a  3*  5     *ltt.  0 

3.5     *7.5 
3.49   

16 

17 

18 

19 

20 

21 

22 

23 :... 

24 

25 

26 

27 

28 

29 

30 

31 

a  Interpolated  gage  heights. 

*>  Approximate  flood  heights  during  time  gage  was  out. 

Note.— Several  gages  used  during  the  year.    Sec  station  description. 

Daily  discharge,  in  second-feet,  of  Salt  River  at  McDowell,  Ariz.,  for  1005. 


Day. 


7. 

8. 

9. 
10.. 
11. 
12. 
13. 
14.. 


Jan. 

184 

184 

184 

184 

184 

177 

170 

184 

205 

17,050 

18,870 

11,990 

5,008 

1,663 


Feb.     Mar.  |  Apr. 


527 

527 

1,576 

26.860 

32,320 

17, 870 

14,280 

9, 544 

7,095 

3,882 

3,632 

6,606 

5,953 

3,006 


,  l 


29,000 
14,700 
11,680 
7,651 
7,399 
8,154 
7,530 
6,745 
6,140 
11,720 
12, 100 
7,121 
13,390 
[28,650 


1  5,678 
I  8,026 
I  6,200 
1 10, 636 
I  9,070 
■  7,244 
7.244 


6.460 
I  5,417 
I  5,078 

4,360 
155,080 
[60,600 
\22,720 


May.    June 


10, 140 
10, 700 
10,500 
9,579  ! 
8,192  ' 
6,976  \ 
7,155  { 
7,323 
6,629  I 
7,219  | 
6,457  ', 


5,484 
5,093 


4,345 


2,020 
2,020 
2,020 
2,200 
2.237 
2,128 
2,020 
1,984 
2,977 
2,570 
2, 570 
2,104 
1,876 
\,«ttft  \ 


July.  '  Aug. 


660  | 
630  | 
580  I 
552 
517  ' 
486  ' 
462  | 
420  , 
396  , 
376 
362  ' 
351  I 
376  I 
3bl\ 


735 
635 
530 
575 
493 
475 
475 
450 
515 
685 
650 
895 
640 


Sept.     Oct.     Not.    D* 


505 

1,061 

1,127 

879 

1,838 

1,168 

840 

685 

617 

602 

535 


1,635 

1*262 

7*4 

OK> 

610 
550 
492 
450 
420 
380 
360 
350 
340 
340 


275  '  i»  j 
275  !  i»  ' 

370  ;  4I» 

426  j  *•» 

535 1  a.» 

1,438'   2,730 
1,936     2,» 


970 
665 
670 
655 


l,8tf 

i,e 
i,hj 


534  1    1,* 
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|  Jan. 

Feb.  j  Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

.!  1,132 

2,626   19,000 

17,850 

4,430 

1,430 

« 

• 

432 

330 

490 

1,340 

.   1,132 

3,755 

11,830 

14,420 

4,335 

1,385 

475 

440 

414 

320 

490 

1,300 

-    1,063 

24,650 

34,850 

13,760 

4,278 

1,340 

445 

425 

365 

310 

490 

1,228 

.i  1,132  26,630 

34,850 

12,100 

4.335 

1,178 

410 

400 

340 

305 

445 

1,195 

.    1,097 

17,620 

25,540 

10,760 

4,202 

1,192 

390 

415 

310 

300 

455 

1,120 

.,      959 

11,040 

28,260 

11,530 

4,050 

1,108 

365 

415 

300 

295 

450 

1,075 

.       926 

5,768 

35,800 

10,350 

3,958 

1,050 

350 

415 

285 

290 

505 

1,440 

843 

2,250 

17,940 

9,058 

3,495 

990 

355 

565 

270 

305 

975 

1,820 

.1      720 

3,354 

13,510 

8,884 

3,162 

904 

377 

1,180 

265 

305 

3,176 

1,495 

J      609 

9,471 

10,480 

12,760 

2,977 

852 

425 

1,100 

4,220 

305 

2,060 

1,330 

589 

8,008 

8,861 

15,420 

2,847 

826 

440 

860 

1,770 

300 

2,903 

1,075 

J      568 

7,220 

8,287 

15,420 

2,718 

826 

440 

920 

1,797 

295 

4,545 

1,075 

.'      561 

3,792 

8,027   12,100 

2,477 

776 

395 

660 

866 

290 

138,000 

975 

561 

24,780 

7,922   11,530 

2,441 

752 

830 

550 

610 

300 

83,530 

990 

|      547 

6,878  '  10, 560 

2,348 

716 

874 

445 

580 

290 

33,100 

1,020 

■1      W 

5,066 

10,140 

2,164 

680 

2,780 

375 

2,430 

290 

17,710 

1,030 

1      527 

i 

5,939 

2,110 

1,260 

355 

285 

975 

ly  discharge  obtained  by  indirect  method. 

stimated  monthly  dischagre  of  Salt  River  at  McDowell,  Ariz.,  for  1905. 
[Drainage  area,  6,260  square  miles. J 


[onth. 


Discharge  in  second-feet. 
Maximum.'  Minimum.     Mean. 


18,870 

32,320 

35,800 

60,600 

10,760 

2,977 

2,780 

1,180 

4,220 

1,635 

138,000 

6,000 


138,000 


170 

527 

6.066 

4,366 

2,110 

680 

350 

355 

265 

285 

275 

975 


170 


I 


2,250 

10, 170 

14,680 

13,700 

5,253 

1,547 

568 

591 

930 

444 

9,954 

2,047 


,178 


Total  in 
acre-feet. 


138,300 
564,800 
902,600 
815,200 
323.000 
92,050 
34,920 
36,340 
55,340 
27,300 
592,300 
125,900 


3,708,000 


Run-off. 


Second-feet  I  n4nti,  in 


0.359 

1.62 

2.35 

2.19 

.839 

.247 

.091 

.094 

.149 

.071 

1.59 

.327 


.827 


0.414 
1.69 
2.71 
2.44 
.967 
.276 
.105 
.108 
.166 
.082 
1.77 
.377 


11.10 


VERDE  RIVER  AT  M'DOWELL,  ARIZ. 

>n  was  established  April  20, 1897.  It  is  located  30  miles  northeast  of  Phoenix, 
theast  of  Mesa,  2|  miles  above  the  Arizona  Canal  diversion  dam,  and  three- 
above  the  mouth  of  the  river. 

iel  is  straight  for  300  feet  above  and  below  the  station,  with  a  width  of  100 
ater  and  450  feet  at  high  water.  The  right  bank  is  high,  rocky,  and  clean,  and 
t  to  overflow;  the  left  bank  is  low,  clean,  and  is  lbiale  to  overflow.  The  bed 
l  is  composed  of  sand  and  is  shifting.  The  current  is  swift, 
measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  At  low 
annel  is  oblique  to  the  gaging  section  and  measurements  are  made  by  wading 
0  feet  above  the  cable. 
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Gage  heights  are  observed  by  W.  Richins.  Three  gages  have  been  in  use  at  thissUtka, 
as  follows: 

Gage  No.  1,  established  April  20,  1897,  consisted  of  a  vertical  rod  attached  to  ilaip 
Cottonwood  tree  on  the  east  bank  about  60  feet  below  the  cable.  This  was  read  until 
November  11,  1899,  when  the  station  was  temporarily  abandoned.  The  bench  mark  is  t 
point  on  a  cat's  claw  (acacia)  tree  about  100  feet  southeast  of  the  gage;  elevation, 27.02 
feet  above  the  zero  of  the  gage. 

Gage  No.  2  was  established  in  January,  1901,  and  observations  were  resumed.  It  is  in 
inclined  2-  by  4-inch  timber,  fastened  to  the  rocks  on  the  west  bank  about  500  feet  abort 
the  cable,  the  zero  of  the  gage  being  1,325.4  feet  above  sea  level.  Three  bench  marks  ww 
established  for  this  gage,  as  follows:  (1)  A  nail  in  a  mesquite  tree  about  6  feet  below  the 
cable  anchorage  on  the  east  bank;  elevation,  1,345.5  feet  above  sea  level,  and  20.10  fee* 
above  the  zero  of  the  gage.  (2)  A  nail  in  the  cable  standard  at  the  east  bank;  elevition, 
1,341.3  feet  above  sea  level,  and  15.90  feet  above  the  zero  of  the  gage.  (3)  A  maikft 
rock  at  the  gage;  elevation,  1,330.4  feet  above  sea  level,  and  5.00  feet  above  the  woof 
the  gage. 

Gage  No.  3  was  established  May  16,  1904,  on  account  of  water  piling  up  at  No.  2  doling 
flood.  It  is  a  vertical  rod  fastened  to  a  willow  tree  on  the  east  bank  about  one-half  mile 
above  the  cable.  The  zero  of  the  gage  is  1 ,339.26  feet  above  sea  level.  Two  bench  mtib 
were  established  for  this  gage:  (1)  A  nail  in  a  large  cottonwood  tree  on  the  top  of  the  art 
bank  near  the  gage;  elevation,  1,354.11  feet  above  sea  level,  14.85  feet  above  the  zerorf 
the  gage.  (2)  A  nail  in  the  willow  tree  to  which  the  gage  is  attached;  elevation,  1,3473) 
feet  above  sea  level,  and  8.00  feet  above  the  zero  of  the  gage. 

Gage  No.  3,  with  the  tree  to  which  it  was  attached,  was  washed  out  during  the  heaty 
flood  February  25,  1905.  As  the  water  showed  no  tendency  to  pile  up  at  Gage  No.  % 
readings  were  resumed  on  that  gage,  which  was  used  to  the  end  of  the  year. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  ti* 
United  States  Geological  Survey  (Ann=Annual  Report,  Bull = Bulletin;  WS=Wat*f- 
Supply  Paper): 

Description:  Ann  19,  iv,  pp  420-421;  Bull  131,  p  49;  W8  16,  p  150,  28  p  133;  38,  p  323;  50  p  387;  66, pp 
102-103,  85,  p  21;  100.  pp  31-32,  133,  pp  222-223. 

Discharge:  \VS  16,  p  150;  38  p  323,  66,  p  103;  85,  p  22;  100,  pp  33-34.  133,  pp  223-236. 

Discharge,  mean  daily:  WS  133.  p  227 

Discharge,  monthly:  Ann  11,  ii,  p  100,  19,  iv.  p  423;  20,  iv,  p  407,  21,  iv,  p  387;  WS  75,  p  177;  100, p* 
133.  p  227. 

Discharge  yearly:  Ann  20,  iv.  p  59. 

Gago  heights:  Bull  131,  p  51;  WS  16,  p  150;  28,  pp  141,143;  38  p  324;  66,  p  103;  85,  p  23;  100,  p 35;  133, 
p226 

Hydrographs:  Ann  19,  iv,  p  423;  20,  iv.  p  407;  21,  iv,  p  388;  WS  75,  p  177. 

Rating  table:  Ann  19  iv.  p  422. 

Discharge  measurements  of  Verde  River  at  McDowell,  Ariz.,  in  1905. 


Date. 


Hydrographer. 


I 

January  11 .  ...I  W.  Richins  . 

January  13. do 

January  16 do 

January  20.  ...' do 

Janua  ry  24 ....... .  .do 

January  27 ... . do 

January  31 . ...' do 

February  4. do 

February  7 do 

February  10 ...  I do 


Date. 


Gage       Dis-     j 
height,  charge,  j 

Feet.  '  Sec.-ft.  I 
7.00      9,159  'I  February  14. 
183      February  17 . 


Hydrographer. 


Ihe'ignt.ch»^ 


•I 


3.  70 
2  65  • 
2.62  i 
2.30  , 
2.25 
2.18  ' 
13.20 
7.75  i 
4.60  . 


876 

739 

612 

580 

462 

32,990 

7,921 

2.706 


W.  Richins  . 

do 

February  21 do 

February  24 do 

March  1 do 

March  6 do 

March  11 do 

March  14  « do 

March  17  « do. 


Feet.  Srt-ll 
3.90 '*li** 


7.60 

•  %M 

5.90 

i# 

9.70 

11,0 

14.5 

23.280 

8.75 

3>«* 

6.95 

2.«" 

16.0 

1  28,&» 

17.0 

31.090 

March  20 do I    7.75     2,$3 


a  Float.  TaeasurcmcxA.. 
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n.it.>. 


Hydrography 


j,.'iL-t.i 


Dis- 
charge. 


July  25, . 

July  27 ... 

July  20 

August  1 

August.  3 

A  lit'!  1ST   .1      .  .  .  . 

August  A  ..... 
August  10. ._  r 
August  12  .... 

August  16 

Augusta 

August  24 

August  29 

August  31 

September  2. . 
September  5. . 
September?.. 
Septembers.. 
September  12. 


.  nichiof  , 

..do 

..do 

..do 

..do 

.  .do 

..do, 

„4fe,  (*»<.». 

..do 

..do 

..do 

...iu 

..do 

..do 

..do 

..do 

..do 

..do 

..do 


September  15.  J do 


September  19.  J do 

September  21 .  J do 

September  23. . do 

September  26.  J do 

September  30. . do 

October  4 I do 

Octolxr  7 do 

October  10 j do 

Octol>er  12 1 do 

October  14 ' do 

October  17 do 

October  19 do 

October  21 do 

Octol>er26 do 

October  28 1 do 

October  31 do 

November  2 do 

November  4 do 

November  7 do 

Noveml»er  9 do 


November  11..  „ 
Novemlier  14... 
Nov«»ml>er  16... 
Novemlier  18... 

Kovemtier  22...! do 

Novemlier  24...' do 


..do... 
..do... 
..do... 
..do... 


Fctt. 

3l70 
3.70 

4.M 
4.38 

■Mil 

4.00 

4.07 

5.00 

4.25 

4.20 

l/ftt 

5.07 

4.70 

4.73 

4.45 

6.90 

5.40 

4.65 

4.38 

4.15 

4.00 

4.00 

5.23 

8.80 

4.70 

4.35 

4.20 

4.10 

4.08 

4.05 

4.02 

4.0 

4.01 

4.03 

4.01 

3.90 

3.99 

4.20 

5.70 

5.15 

4.45 

4.35 

4.3 

4.5 

5.0 


Ser,-fl. 
178 

iso 

068 
SIT 
430 

330 
»1 
HO 
737 

372 
333 
704 
746 
491 
521 
426 
2,961 
1,046 
426 
391 
302 
280 
275 
975 
5,899 
675 
404 
364 
361 
321 
302 
316 
293 
308 
319 
311 
328 
301 
392 
1,885 
1,168 
622 
466 
415 
504 
1,012 
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Daily  gage  height,  in  feet,  of  Verde  River  at  McDowell,  Ariz.,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee.    1 

1 

1.08 
1.09 
1.08 
1.06 
1.05 
1.05 
al.05 
61.15 
1.25 
6.75 
7.4 
6.15 
3.8 
3.1 
2.85 
2.65 
2.55 
2.85 
2.72 
2.59 
<*  2. 5 
62.41 
2.32 
2.28 
2.26 
2.29 
2.27 
2.27 
2.25 
62.2 
2.16 

2.16 
2.18 
2.74 
13.25 
13.25 
10.25 
8.15 
6.4 
5.3 
4.6 
«4.62 
«5.4 
«4.8 
3.85 
3.55 
3.5 
6.1 
8.6 
7.95 
6.5 
5.85 
5.45 
6.2 
12.0 
69.1 
68.2 
8.25 
14.0 

15.0 

11.35 

10.45 

10.1 

9.75 

9.0 

8.65 

8.4 

7.8 

7.38 

6.95 

6.9 

9.85 

15.1 

11.35 

11.45 

16.25 

14.55 

«12.0 

611.4 

610.8 

610.2 

69.6 

a9.0 

8.75 

«8.6 

68.2 

a7.8 

7.6 

7.15 

6.95 

<»6.9 
6.82 
6.75 
6.68 
6.6 
6.65 
6.65 
6.62 
6.6 
6.66 
9.4 

17.75 

15.0 

11.4 

10.85 
9.7 
8.5 
7.7 
7.0 
6.45 
6.25 

«6.1 

66.1 
6.2 
6.5 
6.85 
6.35 
6.2 

a6.1 

66.0 



5.85 

5.65 

5.55 

5.48 

5.4 

5.45 

o5.45 
6.0 
6.15 
5.7 
5.5 
5.32 
6.1 

<»5.7 
5.25 
4.95 
4.85 
4.75 
4.68 
4.65 

«4.6 
4.52 
4.46 
4.42 

64.42 
4.38 
4.35 

o4. 32 
4.28 
4.27 
4.27 

4.26 
4.22 
4.2 

64.15 
4.13 
4.12 
4.1 
4.1 
4.13 

«3.98 

64.0 
4.05 
4.02 
3.97 
3.97 
3.97 
3.95 
3.9 

63.9 
3.9 
3.85 
3.85 
3.82 
3.8 
3.78 
3.76 
3.74 
3.72 
3.71 
3.69 



3.7 

63.6 

3.63 

3.6 

3.67 

3.57 

3.57 

3.56 

63.55 

3.56 

3.55 

3.54 

3.56 

3.68 

<»4. 1 

63.95 

3.88 

3.79 

3.73 

3.66 

3.63 

o3. 61 

63.62 

3.64 

3.68 

3.65 

3.68 

4.4 

«4. 85 

o5.5 

4.85 

4.46 
4.39 
4,31 
4.19 
<»4.l 
64.06 
4.02 
3.96 
4.75 
4.75 
5.06 
5.2 
4.63 
<»4.5 
4.35 
4.28 
4.25 

4.3 

a  4. 15 
4.08 
4.05 
4.18 
5.0 
4.9 
5.52 
*6.1 
65.7 
5.25 
5.02 
4.85 
4.65 

4.98 

•  4.75 

64.65 

4.56 

4.4 

5.53 

6.65 

6.62 

o5.4 

64.65 

4.75 

4.62 

4.52 

4.42 

4.36 

«4.3 

64.21 

4.12 

4.12 

4.08 

4.0 

4.0 

04.O 

4.3 

4.75 

5.02 

4.8 

4.85 

5.4 

8.45 

67.4 
65.95 

4.01 
4.01  : 

«M    1 

2 

•11   I 

3 

4.92 

4fl 

is  I 

4 

4.68    <>3.99i 
4.52  '  64_05  1 

4ft 

5 

17 

6 

4.42 

4.32 

64.25 

4.22 

4.12 
4.5 
5.12 
.VA2 

141 

7 

18 

8 

18 

9 

•1) 

io '...,.... 

4. 18       5. 45 
4. 12  '  «5  15 

•10 

11 

10 

12 

4.09 

I 

64.8 

18 

13 

4.09 
04.08 

4.6 
4  45 

18 

14 

18 

16 

64.07  |     4.38 
4.06  '     4.3S 

ITS 

16 

•173 

17 

4.03 
4.01 
4.02 

4.32 
•4.3 
64  27 

617 

18 

1« 

19 

101 

20 

4.0    |     4.25 
0  4.0     i     4  35 

3.66 

21 

173 

22 

64.0 

4.6 

17* 

23 

4.0 
4.0 
4.02 
4.0 
4.0 
<»4.03 
64.0 
3.99 
4.01 

5.0 
4.98 
04.95 
65.5 
17.0 
610.0 
68.0 
o7.2 

18 

24 

6175 

25 

26.. 

27 

28 

29 

30 

31 

«1« 
165 
104 
1S3 
161 
161 

6161 

a  One  gage  reading. 
Note.— Gage  changes  from  No.  3  to  No.  2  February  24. 


6  Estimated. 


Daily  discharge,  in  second-feet,  of  Verde  River  at  McDowell,  Ariz.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr.     May. 

June. 

July. 

1 

248 

499 

1 
25,130 

1,819  j  1,342 

370 

205 

2 

250 

50/ 

10,580 

1,710  1  1,145 

370 

185 

3 

248 

968 

]  8,800 

1,615  !  1,082 

380 

173 

4 

243 

32,970 

8,107 

1,520  1  1,037 

380 

155 

5 

241  ,'32,970 

7,414 

1,411  1      987 

385 

137 

6 

241  1 19, 310 

5,928 

1,478  |  1,018 

400 

132 

7 

241  j  9,743 

5,276 

1,478  1  1,018 

380 

132 

8 

263     5.400 

4,884 

1,439  1  1,507 

358 

130 

9 

285 

3,750 

3.946 

1,411      1,696 

335 

128 

10 

8,674 

2,700 

3,289 

1,493     1,177 

277 

130 

» 

10,060  j  2,730 

2,617 

6,433  '  1,050 

283 

128 

12 

7,394     3.900 

2,539 

32, 140  !      949 
24,640  1  1,655 

291 

125 

13 

2,379 

3,000 

1  7,612 

280 

130 

14 

1,400 

1,637 

25  500 

15,160  |  1,205 

270 

164 

Aug. 

8ept. 

Oct. 

Nov.   ' 

Dec. 

490 

720 

4,080 

325 

3,3» 

452 

535 

2,200 

340 

2,400 

403 

490 

920 

321 

1.850 

365 

455 

665 

301 

1.5S 

330 

410 

515 

325 

1.310 

325 

1,200 

440 

355 

1,087 

297 

2,550 

390 

575 

99 

285 

1,270 

370 

1,200  | 

90S 

630 

1,046 

360 

1,775  1 

880 

585 

475 

355 

1.550  | 

750 

785 

535 

355 

1,166  | 

730 

860 

410 

355 

865 

694 

525 

400 

340 

700  1 

626 

455 

385 

321 

622 

632 
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Jan. 


iy 


1,100 
860 
755 

1,100 
944 
791 
710 
642 
583 
559 
548 
564 
553 
553 
542 
515 
499 


Feb. 

Mar. 

1,403 

10,580 

1,367 

10,780 

4,960 

29.410 

9,767 

23,460 

8,441 

12,120 

6,130 

10,630 

5,004 

9,368 

4,311 

8,110 

5,010 

6,85* 

12,170 

5,594 

6  126 

5,070 

4,672 

4,755 

4,650 

3,916 

21,050 

3,077 

2,770 

2,158 

1,887 

Apr. 


13,720 
10,710 
7,566 
5,471 
3,639 
2,337 
1,893 
1,617 
1,617 
1,782 
2,448 
3,246 
2,115 
1,782 
1,617 
1,507 


May.    June.    July.     Aug. 


925 

760  . 

715 

660 

630 

600 

555 

495 

440 

422 

415 

400 

390 

380 

375 

375 

375 


275 
290 
300 
267 
255 
237 
230 
235 
230 
230 
217 
200 
183 
187 
190 
192 


315 
280 
262 
240 
207 
175 
165 
158 
160 
165 
175 


Aug. 

Sept. 

Oct. 

404 

380 

318 

385 

360 

305 

364 

325 

298 

383 

300 

300 

327 

297 

316 

315 
280 
327 
753 
735 
1,085 


165     1,617 
175     1, 160 


435 

685 

1,080 

710 


870 
715 
590 
465 


293 
275 
275 
275 
345 
570 
805 
625 
650 
1,125 
5,350 


293 
296 
300 
303 
306 
305 
305 
319 
305 
305 
311 


I 


I 


Nov. 


525 

466 

435 

415 

400 

383 

423 

580 

1,000 

1,000 

955 

1,610 

061,460 

13,115 

5,520 

4,240 


Dec. 


598 
590 
560 
548 
536 
536 
578 
596 
632 
590 
548 
530 
524 
518 
506 
506 
506 


o  Calculated  from  Kutter's  formula. 
-Daily  discharge  obtained  by  indirect  method. 

Estimated  monthly  discharge  of  Verde  River  at  McDowell,  Ariz.,  for  1906. 
[Drainage  area,  6,000  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. 


Minimum 


7 

ry 

ber 

ber 

>er 

be  year. 


10,060 
32,970 
29.410 
32,140 
1,696  [ 

400 
1,080  ; 
1,617 
5,350 
4,080 
61,460 
3,280 


61,460 


241 
499 
,887 
,411 
375 
183 
125 
280 
275 
293 
301 
506 


Mean. 


1,419 

7,709 

8,780 

5,227 

832 

283 

245 

567 

771 

544 

3,432 

875 


Total  in 
acre-feet. 


87,250 

428, 100 

539,900 

311,000 

51,160 

16,840 

15,060 

34,860 

45,880 

33,450 

204,200 

53,800 


2,557       1,822,000 


Run-off. 


Second-feet 

per  square 

mile. 


0.236 
1.28 
1.46 
.871 
.139 
.047 
.041 
.094 
.128 
.091 
.572 
.146 


Depth  In 
inches. 


.426 


0.272 
1.33 
1.68 
.972 
.160 
.062 
.047 
.108 
.143 
.105 
.638 
.168 


5.68 


SANTA    CRUZ    RIVER    AT    TUCSON,    ARIZ. 

i  station  was  established  October  15,  1905,  by  G.  E.  P.  Smith.     It  is  located  at 
ess  Street  Bridge,  Tucson,  Ariz. 

channel  is  straight  for  500  feet  above  and  300  feet  below  the  station.  The  current 
t.  The  left  bank  is  low,  wooded,  and  liable  to  overflow.  The  right  bank  is  about  12 
igh  and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  bowlders, 
lifts  during  floods. 
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STREAM  MEASUREMENTS   IN   1905,  PART   XI. 


Discharge  measurements  are  made  from  the  bridge,  which  consists  of  one  steel  span  1(0 
feet  long  and  four  pile  bents  each  15  feet  long.  The  initial  point  for  soundings  is  the  eat 
edge  of  upstream  cylindrical  pier  on  the  west  bank. 

The  gage  is  painted  on  the  pier,  which  is  taken  as  the  initial  point.  During  1905tbepp 
was  read  twice  each  day  by  George  S.  Calliahan. 

Discharge  measurements  of  Santa  Cruz  River  at  Tucson,  Ariz.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

8q.fi. 
46 
317 
17 

Mean     1     Gage        Dif- 
velocity.     height,    chirp. 

November  27. .. 

G.  K.  P.Smith 

Feet. 
68 

go 

44 

Ft,  per  tec. 
5.40 
7.90 
2.40 

Feet.     StLJL 
1.56!       st 

November  28. .. 

do 

3.60 1      2,58 

December  27... 

do 

0.65  1         • 

Daily  gage  height,  in  feet,  of  Santa  Cruz  River  at  Tucson,  Ariz.,  for  1906. 


Day. 

Nov. 

Deo. 

Day. 

Nov.  J  D* 

1 

,0 

25 

1.3    

2 

1.0  1 

1 

"l 
1 

26 

1.1    

8 

1.65 
1.25 
1.65 
1.20 

27 

1.38 

9 

28 

3.85  

22 

29 

2.4    

23 

30 

1.45  

24. 


2.0 


Note.— All  water  taken  out  by  canals  heading  above  station,  leaving  the  river  channel  dry  »t  * 
except  on  days  for  which  gage  heights  are  recorded. 
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A.  Page. 

i 12 

an  of 4 

River  at: 

l 166-167 

167-168 

daily 169 

monthly 170 

ta 168-169 

l 101-102 

102 

monthly 103 

ts 102 

e 103 

tear: 

103-104 

104 

monthly 106 

* 104-105 

e 105 

>lo.: 

134-135 

135 

monthly 137 

.8 136 

i 13fi-137 

>nt  X.  Mex.: 

f 137-138 

138 

nonthly 140 

s i:«-i3u 

» 139 

47 

47 

nonthly 48 

s 47 

• 48 

n. 


o.: 

9f>-()7 

97 

? 97-08 

iear: 

30 

30 

lonthly 32 

Hi Vi 


Boulder,  Wyo.— Continued. 
Boulder  Creek  near: 

1  gage  heights 

rating  table 

Boulder  Creek  near- 
Boulder,  Wyo. : 

description 30 

discharge 30 

discharge,  monthly 32 

gage  heights 31 

rating  table 31 

Buford.  Colo. 

Marvine  Creek  near: 

description 58-59 

59 

60 

59 

60 


Page. 

31 
31 


discharge 

discharge,  monthly 

gage  heights 

rating  table 

Xorth  Fork  of  White  River  near: 

description. 

discha  rge 

discharge,  monthly 


50 

50 

51 

gage  heights 50-51 

I                rating  table 51 

'  South  Fork  of  White  River  near: 

!                description. 52 

I                discharge 52 

discharge,  monthly ".  54 

|                gage  heights 52-53 

rating  table 53 

C. 
Charleston,  Ariz. 
i  San  Pedro  River  at: 

description 170 

I                 discharge 171 

discharge,  daily 172 

discha  rge,  monthly 173 

gage  heights 171-172 

Che v Ion  Fork  near  - 
Win  slow,  Ariz.: 

description 156 

j                 discharge 157 

Cimarron.  Colo. 

Cimarron  River  at: 

description 118 

discharge 118 

discharge,  monthly 120 

gage  heights 119 

rating  table 119 

Gunnison  River  near: 

description 106 

discharge 107 

discharge,  monthly 10S 

gage  heights 10? 

rating  table 108 

VKl 
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Cimarron  River  at—  Page. 

Cimarron,  Colo.: 

description 118 

discharge 118 

discharge,  monthly 120 

gage  heights 119 

rating  table 119 

Cliff,  N.  Mex. 

Gila  River  near: 

description ISO 

discharge 160 

discharge,  daily 161 

discharge,  monthly 162 

gage  heights 160-161 

Colona,  Colo. 

Uncompahgre  River  near: 

description 120 

discharge *. . . .  121 

discharge,  monthly 122 

gage  heights 121 

rating  table 122 

Colorado  River,  description  of 127-128 

at  Hardyville,  Ariz.: 

description. 128-129 

discharge 129 

discharge,  daily 130 

discharge,  monthly 130 

gage  heights 129 

Colorado  River  drainage  basin,  description 

of 12-13 

Cora,  Wyo. 

Newfork  River  near: 

description 22 

discharge 22 

gage  heights -23 

Con-.  Colo. 

Gunnison  River  near: 

description 1 10 

discharge Ill 

discharge,  monthly 112 

gape  heights Ill 

rating  table 112 

Craig.  Colo. 

Fortification  Creek  at: 

description 43 

gage  heights 44 

Y Jim  pa  River  near: 

description 37-38 

discharge 38 

discharge,  monthly 39 

gage  heights 38 

rating  table 39 

1). 
Delta,  Colo. 

Incompahgre  River  at: 

description 12.") 

discharge 12.'> 

discharge,  monthly 127 

gage  heights 126 

rating  table 126 

Discharge,  methods  «>f  measuring  and  com- 
puting   6-11 

Dome.  Ariz. 

Gila  River  at: 

description 164 

discharge 164 

discharge,  daily \<&-VG6 


Dome,  Ariz.— Continued.  Pig. 

Gila  River  at: 

discharge,  monthly 166 

gage  heights 165 

Drainage  basins,  list  of 2-3 

Duchesne  River  drainage  basin,  description 

of «Wl 

miscellaneous  measurement*  in 66 

tyirango,  Colo. 

Animas  River  at: 

description 13M35 

discharge 135 

discharge,  monthly 137 

gage  heights 135 

rating  table 136-117 


Eagle,  Colo. 

Eagle  River  near: 

description 9MI 

discharge • 

gage  heights »-H» 

Eagle  River  near- 
Eagle,  Colo.: 

description 9MS 

discharge * 

gage  heights 99-100 

East  River  at— 
Almont,  Colo.: 

description 101-HC 

discharge 1* 

discharge,  monthly W 

gage  heights HE 

rating  table HB 

East  fork  River  at— 
Newfork,  Wyo.: 

description 2 

discharge * 

discharge,  monthly 3* 

gage  heights 33 

rating  table 34 

Elk  River  near- 
Trull,  Colo.:         ^ 

description 41-42 

discharge 42 

discharge,  monthly 43 

gage  heights 42 

rating  table 4J 

Equivalents,  table  of ^ 

F. 
Fall  Creek  near— 

Fayette.  Wyo.: 

description S 

discharge 2S 

discharge,  monthly :> 

gage  heights - J 

rating  table y 

Farmiiigtnn.  X.  Mex. 

Animas  River  near: 

description 137-13* 

discharge 13* 

discharge,  monthly 14fl 

gap>  heights 13V13? 

rating  table 1* 

San  Juan  River  near: 

description 132 

discharge 132 
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Page. 

134 

132-133 

133 


28 
28 
29 
29 
29 

25-26 
26 
27 

26-27 
27 


43 
44 


87-88  ' 

88  | 

89  I 
88  | 

88-89  | 


,6.1 

164  | 
165  166  | 

166 

165  | 

I 
162 

161  I 

163  , 

i»  ; 

100  ! 

161  I 
162 
160  161 

I5X- 159 


SI  -S2 

82 


Grand  Lake,  Colo.  Page. 

Grand  Lake  outlet  at: 

description 72-73 

discharge 73 

discharge,  monthly 74 

gage  heights 73-74 

rating  table 74 

North  Fork  of  Grand  River  near: 

description 70-71 

discharge 71 

discharge,  monthly 72 

gage  heights 71-72 

rating  table 72 

Grand  Lake  north  inlet  at: 

description 75 

discharge 75 

gage  heights 75 

Grand  Lake  north  inlet  at- 
Grand  Lake,  Colo.: 

description 75 

discharge 75 

gage  heights 75 

Grand  Lake,  outlet  at- 
Grand  Lake,  Colo. : 

description 72-73 

discharge 73 

discharge  monthly 74 

gage  heights 73-74 

ratine  table 74 

Grand  River- 

at  Glen  wood  Springs,  Colo.: 

deporipuon.  81-82 

discharge 82 

discharge,  monthly 84 

gage  heights 83 

rating  table 83 

at  Palisades,  Colo.: 

description 84-85 

discharge 85 

discharge,  monthly 86 

gage  heights 85-86 

rating  table 86 

at  Hot  Sulphur  Springs,  Colo.: 

description '. 76 

discharge 76 

discharge,  monthly 78 

gage  heights 77 

rating  ta.  le 77-78 

near  Kremmling.  Colo.- 

description 7S-79 

discha  rge 79 

discharge,  monthly 81 

gage  heights 79-80 

rating  table 80 

(J rand  River  drainage  basin  description  of .  69-70 
iitisci'llanuoiM  measurements  in 87 

Grand  River  North  Fork,  near- 
Grand  Lake,  Colo, 

description 70-71 

discharge 71 

discharge,  monthly 72 

gage  heights 71-72 

rating  table 72 

Greenbrier,  Wyo. 

Greenbrier  River  at: 

description 14 

discha  rge 15 

discharge,  monthly 17 


190 


INDEX. 


Greenbrier,  Wyo.— Continued.  Page. 

Greenbrier  River  at: 

gage  heights 16 

rating  table 16 

Greenriver.  Utah. 

Green  River  at: 

description 19 

discharge 20 

discharge,  monthly 21 

gage  heights 20 

rating  table 21 

Green  River  at— 

Greenbrier,  Wyo.: 

description 14 

discharge 15 

discharge,  monthly 17 

gage  heights 16 

rating  table 16 

Greenriver,  Utah: 

description 19 

discharge 20 

discharge,  monthly 21 

gage  heights 20 

rating  table 21 

Jensen,  Utah: 

description 17 

gage  heights 17 

Ouray,  Utah: 

description 18 

gage  heights 18 

Green  River  drainage  basin,  description  of.  13-14 
Gunnison  River— 

at  Gunnison  Tuiun'l,  east  portal,  Colo.: 

description 108-109 

discharge 109 

gage  heights 109-110 

at  Whitewater,  Colo.: 

description 112-113 

discharge 113 

discharge,  monthly 1 1.5 

gage  heights 113-114 

rating  table 114 

near  Cimarron,  Colo.: 

description 106 

discharge 107 

discharge,  monthly 108 

gage  heights 107 

rating  table 108 

near  Cory,  Colo.: 

description 1 10 

discharge Ill 

discharge,  monthly 112 

gage  heights Ill 

rating  table 1 12 

Gunnison  River  drainage  basin,  description 

of 100-101 

miscellaneous  measurements  in 127 

Gunnlstm  River.  Norlli  Fork,  near-- 

Ilotchkiss,  Colo.: 

description 115—110 

discharge 116 

discharge,  monthly 117 

gapohi-iKlii*         "• 

rating  la  bio          117 

Gunnison  Tunnel,  east  portal.  Colo. 

Gunnison  River  at: 

description 108-109 

discharge 109 

gage  heights 1TO-U& 


H.  Ft* 

Hamilton,  Colo. 

Williams  River  at: 

description u 

discharge is 

discharge,  monthly ft 

gage  heights ft 

rating  table ft 

Hardyville,  Ariz. 

Colorado  River  at: 

description l5-» 

discharge 13 

discharge,  daily IS 

discharge,  monthly I* 

gage  heights IS 

Helper,  Utah. 

Price  River  near: 

description C 

discharge IT 

discharge,  monthly • 

gage  heights ■ 

rating  table • 

Hesperus,  Colo. 

La  Plata  River  at: 

description Ml 

discharge W 

gage  heights HI 

Holbrook,  Ariz. 

Little  Colorado  River  at: 

description HI 

discharge HI 

discharge,  daily MM* 

discharge,  monthly a 

evaporation         I321* 

giige  height*        1* 

Hot  Sulphur  Springs,  Colo. 
Grand  River  at: 

description <* 

discharge •* 

discharge,  monthly * 

gage  heights , _" 

rating  table ~* 

Williams  Fork  near: 

description *"• 

discharge * 

discharge,  monthly *J 

gage  heights * 

rating  table 51 

Hotehkiss,  Colo. 

North  Fork  of  Gunnison  River  war: 

description  uh~m 

'litharge  ll5 

ill*  h*t>'vr  monthly Ul 

jzi»#e  heights       'I 

rating  Mfalv        u; 

Hydrogrnph«TS,  List  of *• 

Hyilrographic  surveys,  annual  appropria- 
tions lor * 

organization  and  scope  of 1_* 

I. 
Tee-covered  streams,  flow  of,  measurement 

of » 

Indian  Creek  in— 

Strawberry  Valley,  Utah: 

description 

discharge 

discharge,  monthly 

gage  heights 

T&Vtag  table 
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191 


J.  Page. 

■en.  Utah. 

Oreen  River  at: 

description 17 

gage  heights 17 

K. 
mm  ling,  Colo. 

Blue  River  near: 

description 96-97 

discharge 97 

gage  heights 97-98 

Grand  River  at: 

description 78-79 

discharge 79 

discharge,  monthly 81 

gage  heights 79-80 

rating  table 80 

Muddy  River  at: 

description 93-94 

discharge 94 

discharge,  monthly 98 

gage  heights 95 

rating  table 95-96 

L. 

Plata,  N.  Mex. 

La  Plata  River  near: 

description 142 

discharge 142 

gage  heights 142-1 13 

Plata  River— 

at  Hesperus,  Colo.: 

description 140 

discharge 141 

gage  heights 141 

near  La  Plata,  N.  Mex.: 

description 142 

discharge 142 

gnge  heights 142-143 

tie  Colorado  River  at— 
Holbrook,  Ariz.: 

description 149 

discharge 149 

discharge,  daily 150-151 

discharge,  monthly 151 

gage  heights 150 

Woodruff,  Arte.: 

description 145 

discharge 146 

discharge,  daily 148 

discharge,  monthly 148 

gage  heights 147 

le  Colorado  River  drainage  basin,  de- 
scription of 1 15 

Miscellaneous  measurements  in 157 

M. 

owell,  Arte- 

kilt  River  at: 

description 177-178 

discharge 178-179 

discharge,  daily 1S0-181 

discharge,  monthly 181 

gage  heights 180 

/erde  River  at: 

description 181-182 

discharge 182-183 

discharge,  daily 1S4-185 

discharge,  monthly 185 

gage  heights 184 


Marvine  Creek  near—  Page. 
Buford,  Colo.: 

description 58-59 

discharge 59 

discharge,  monthly 60 

gage  heights 59 

rating  table 60 

Maybell,  Colo. 

Yampa  River  near: 

I                description 39 

I                discbarge 40 

discharge,  monthly 41 

gage  heights 40 

rating  table 41 

'  Meeker,  Colo. 

I  White  River  at: 

description 54 

!                discharge 55 

I                discharge,  monthly 56 

I                gage  heights 55 

!                 rating  table 56 

Mill  Creek  near- 
Axial,  Colo.: 

description 47 

discharge    47 

discharge,  monthly 4s* 

gage  heights 47 

rating  table 48 

i  Moapa,  Nev. 

Muddy  River  near: 

.  5 1  ■  ^i  ■  r  i  s .  t  i  ■  >  r  l           157 

gage  heights 158 

!  Montrose,  Colo. 

Uncompahgre  River  at: 

description 122-123 

discharge 123 

discharge,  monthly 124 

|  gageheights 123  124 

rating  table 124 

Muddy  River— 

at  Kremmling,  Colo.: 

I                description 03-94 

discharge 94 

discharge,  monthly 96 

gage  heights 95 

I                 rating  table 95-96 

j  near  Moapa,  Nov.: 

j                 description 157 

gage  heights 158 

j  Multiple-point  method   of   measuring  dls- 

I                   charge,  description  of 9 

N. 

1  New  fork.  Wyo. 

|  Eastfork  River  near: 

description 32 

discharge 33 

discharge,  monthly 34 

i                 gageheights 33 

!                 rating  table 34 

Newfork  River  near-  - 

I  Cora,  Wyo.: 

description 22 

discharge 22 

gage  heights 23 

Newfork  Ri  t  drainage  basin,  description 

!  ot ;. 


192 


INDEX. 


O.  Page. 
Ouray,  Utah, 

Green  River  at: 

description 18 

gage  height* 18 

P. 

Palisades,  Colo. 
Grand  River  at: 

description 84, 85 

discharge 85 

discharge,  monthly 86 

gage  heights 85-86 

rating  tabic 86 

Pine  Creek  near— 
Plnedale,  Wyo.: 

description 23 

discharge 24 

discharge,  monthly 25 

gage  heights 24 

rating  table 25 

Plnedale,  Wyo. 
Pine  Creek  near: 

description 23 

discharge 24 

discharge,  monthly 25 

gage  heights. . . .» 24 

rating  table 25 

Pole  Creek  at-  - 
Fayette,  Wyo.: 

description 25, 26 

discharge 26 

discharge,  monthly 27 

gage  heigh  ts 26, 27 

rating  tabic 27 

Price  River  near  - 
Helper.  Utah: 

description 67 

discharge 67 

discharge,  monthly 49 

gage  heights 68  j 

rating  table <>8  i 

R. 

Rangely.  Colo.'  ! 

White  River  near:  j 

description 5<i 

discharge 57  j 

discharge,  monthly 58 

gage  heights 57   I 

rating  table 58 

Rating  curves,  construction  of.  methods  of  .  10-11    | 

Rating  tables,  construction  of.  methods  of.  10. 11 

Roosevelt.  Ariz. 
Salt  River  at: 

description 173 

discharge 173. 175 

discharge,  daily 17f> 

discharge,  monthly 17«i 

page  heights 175. 1T«» 

Rules  for  computation,  fundamental  and 

s|x-cial 4,5 

Run-on*  in  inches,  definition  of 4 


S. 
Salt  River  at  - 

McDowell,  Ariz.: 

description 177, 178 

discharge YIMTO 


Salt  River  at—  I 

McDowell,  Ariz.— Continued. 

discharge,  daily is 

discharge,  monthly 

gage  height* 

Roosevelt,  Ariz.: 

description 

discharge 1 

discharge,  daily 

discharge,  monthly 

gage  heights 1 

San  Carlos,  Ariz. 
Gila  River  at- 

descrlption 

discharge 

gage  heights 

San  Francisco  River  at— 
Alma,  N.  Mex.: 

description 1 

discharge 

discharge,  daily 

discharge,  monthly 

gage  heights 

San  Juan  River  near— 
Farmington,  N.  Mex.: 

description 

discharge 

discharge,  monthly 

gagi*  height*       «, 

rating  tiblu 

San  Jumi  drainage  basin,  description  of.. 

it]  l seel  I h neons  measurements  in 

San  Pedro  River  at- 
Charleston,  Ariz.: 

description 

discharge 

discharge,  daily 

discharge,  monthly . .  f 

gage  heights 

Santa  Cruz  River  at— 
Tucson,  Ariz.: 

description 

discharge 

gage  heights 

SHfimri-fi'et  per  square  mile,  definition  of. 

S>i->H!m|  fi'<t[ ,  ilr'fir.JMnp  Of     

Single-point  method  of  measuring  dis«  bar 

description  of 

Slope  method  of  measuring  discharge,  i 

arid  value  uf 

Si  raw  I  terry  Creek  In- 
st rawberry  Valley,  Utah: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Strawberry  Valley.  I'tah, 
Indian  Creek  in: 

description 

discbarge 

discharge,  monthly 

gape  heights 

rating  table 

Strawl>erry  Creek  in: 

descri  pt  ion 

discharge 

«Xv?v\vi\\VV « \wcA\U\ly 
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awberry  Valley,  Utah— Continued.  Page. 

Strawberry  Creek  La: 

<  v.!]*>  iT'Liii-ii  61,66 

guge  hejgli  U  02-^3 

precipitation 02 

rating  table 63 

am  boat  Spring*,  Colo,— 

Yam  pa  River  at: 

description 35 

discharge 35 

discharge,  monthly 38 

gage  heights 36 

rating  table 36-37 

T. 

>les,  explanation  of 4 

rk>r  River  near— 

Almont,  Colo. : 

description 103-104 

discharge 104 

discharge,  monthly 106 

gage  heights 104-105 

rating  table 105 

ubleaome,  Colo. 

TroUblPHptup  Kivi  rat: 

description         91-92 

discharge 92 

discharge,  monthly 93 

gage  heights 92 

rating  table 93 

•ubleaome  River  at— 

Troublesome,  i Mfl .: 

description 91-92 

discharge 92 

discharge,  monthly 93 

gage  heights 92 

rating  table 93 

11,  Colo., 

Elk  River  near: 

description 41-42 

discharge 42 

discharge,  monthly 43 

gage  heights 42 

rating  table 43 

son,  Ariz., 

Santa  Cruz  River  at: 

description 1*5-186 

discharge 1H6 

gage  heights 186 

U. 
ompahgre  River- 
it  Delta,  Colo.: 

description 125 

discharge 125 

discharge,  monthly 127 

gage  heights 136 

rating  table 136 

it  Montrose,  Colo.: 

description 122-123 

discharge 123 

discharge,  monthly 121 

gage  heights 123-124 

rating  table 124 

tear  Colona,  Colo.: 

description 120 

discharge 121 


Uncompahgre  River—  Page, 

near  Colona,  Colo.— Continued. 

discharge,  monthly 122 

gage  heights 122 

rating  table 122 


V 


Velocity  methods  of  measuring  discharge, 

description  of 7-10 

Verde  River  at— 
McDowell,  Ariz.: 

description 181-182 

discharge 182-183 

discharge,  daily 184-185 

discharge,  monthly 185 

gage  heights 184 

Vertical  velocity-curve  method  of  measuring 
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By  M.  C.  Hinderlider,  G.  L.  Sw  ends  en,  and  Henry  Thurtell. 


INTRODUCTION. 
ORGANIZATION  AND  SCOPE  OF  WORK. 

The  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  collection 
I  facts  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the 
moe  it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers, 
"hese  investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888, 
rben  an  instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific  appro- 
bation for  gaging  streams  was  made  by  the  act  of  August  18,  1894,  which  contained  an 
tern  of  $12,500  "for  gauging  the  streams  and  determining  the  water  supply  of  the  United 
totes,  including  the  investigation  of  underground  currents  and  artesian  wells  in  the  arid 
nd  semiarid  sections."    (28  Stat.  L.,  p.  398.) 

Since  that  time  appropriations  have  been  gradually  increased,  as  shown  bv  the  following 
Me: 

inual  appropriations  for  hydrographic  surveys  for  the  fiscal  years  ending  June  30,  1895  to 

1906. 


$12,500  |    1901 $100,000 


e 30,000 

7 50,000 

% 50,000 

© 50,000 

O _ 50.000 


1902 100, 000 

1903 200,000 

1904 200,000 

1905 200.000 

1906 200. 000 


As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended,  and  at 
e  same  time  it  has  been  more  thoroughly  systemized  by  the  adoption  of  standard  methods 
d  by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer  and  a 
rps  of  assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 
The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the 
*w  of  the  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  Information 
also  collected  concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power, 
c.,  which  may  be  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the 
fdrography  of  every  important  river  basin  in  the  United  States,  and  is  of  direct  value  in 
e  commercial  and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made  gaging 
fctions  are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time 
is  maintained  depend  largely  on  the  physical  features  and  the  needs  of  each  locality.  If 
e  "water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  information  concerning 
B  minimum  flow;  if  water  is  to  be  stored,  the  maximum  flow  receives  special  attention. 
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INTRODUCTION. 
ORGANIZATION  AND  SCOPE  OF  WORK. 

The  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  collection 
facts  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the 
ne  it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers. 
lese  investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888, 
aen  an  instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific  appro- 
iation  for  gaging  streams  was  made  by  the  act  of  August  18,  1894,  which  contained  an 
unof  $12,500  "for  gauging  the  streams  and  determining  the  water  supply  of  the  United 
ates,  including  the  investigation  of  underground  currents  and  artesian  wells  in  the  arid 
id  semiarid  sections."    (28  Stat.  L.,  p.  398.) 

Since  that  time  appropriations  have  been  gradually  increased,  as  shown  bv  the  following 
ble: 

inual  appropriation*  for  hydrographic  sunvys  for  the  fiscal  yearn  e ruling  June  SO,  1S95  to 

K $12,500  I  1901 8100,000 

M 20.000  I  1902 100.000 

»7 50,000  |  1903 200,000 

W 50.000  1904 200.000 

B» 50.000  j  1905 200.000 

00 _ 50.000  !  1906 200.000 

-As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended,  and  at 
*same  time  it  has  been  more  thoroughly  systemized  by  the  adoption  of  standard  methods 
*d  by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer  and  a 
rpa  of  assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 
Jhe  chief  features  of  the  hydrographic  work  arc  the  collection  of  data  relating  to  the 
*  of  the  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  Information 
*l$o  collected  concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power, 
•,  which  may  be  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the 
Urography  of  every  important  river  basin  in  the  United  States,  and  is  of  direct  value  in 
■  commercial  and  agricultural  development  of  the  country. 

t*  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made  gaging 
tions  are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time 
s  maintained  depend  largely  on  the  physical  features  and  the  needs  of  each  locality.  If 
'  water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  information  concerning 
5  minimum  flow;  if  water  is  to  be  stored,  the  maximum  flow  receives  special  attention. 

6  i 
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In  all  sections  of  the  country  permanent  gaging  stations  are  maintained  for  general  s 
tical  purposes,  to  show  the  conditions  existing  through  long  periods.  They  are  abc 
as  primary  stations,  and  their  records,  in  connection  with  short  aeries  of  measurer 
serve  as  bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measurii 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  imp 
methods  have  been  introduced,  by  which  the  accuracy  and  value  of  the  results  hav< 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  invi 
tions  were  made.  The  "Report  of  Progress  of  Stream  Measurements,"  which  co 
the  results  of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irri 
Papers,  Nos.  165  to  178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 

No.  166.  Hudson,  Passaic,  Raritan,  and  Delaware  river  drainages. 

No.  167.  Susquehanna.  Gunpowder.  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkii 

drainages. 
No.  168.  Santee,  Savannah.  Ogeechee,  and  Altamaha  rivers  and  eastern  Gulf  of  Mexico 

ages. 
No.  160.  Ohio  and  lower  eastern  Mississippi  river  drainages. 
No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay,  and  upper  eastern  and  western  Mississippi  River  drainages. 
No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 
No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 
No.  175.  Colorado  River  drainage. 
No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  in  California. 
No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results « 
computations  based  on  the  observations,  and  such  other  information  as  may  have  a 
bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  > 
basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  yea. 
drainages  of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which 
been  again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Pr 
Report  has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  da 
one  or  more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  cases 
redivided,  and  the  facts  have  lx»en  arranged,  as  far  as  practicable,  geographically. 

Drainage  basin*  in  the  United  States. 

NORTHERN   ATLANTIC   DRAINAGE  BASINS. 

St.  John.  ]  Thames. 

St.  (Yoix.  ITousatonic. 

Penobscot.  '  Hudson. 

KenneU'C.  I  Passaic. 

Androscoggin.  ,  Raritan. 

Pivsumpscot.  Delaware. 

Saeo.  Susquehanna. 

Mfrriuiiic.  I  Potomac. 

Connecticut.  |  Minor  Chesapeake  Bay. 

Blaekstone.  ,  Minor  northern  Atlantic. 

SOUTHERN   ATLANTIC   DRAINAGE    HAS1NS. 

James.  I   Great  Pedee  (Yadkin). 

Chowan.  j  Santee. 


Roanoke. 
Tar. 
Neuse. 
Cape  Fear, 


Savannah. 

Ogechee. 

Altamaha. 

Minor  Southern  Atlantic. 


DEFINITIONS. 


EASTERN  GULF  OF  MEXICO  DRAINAGE  BASINS. 


Pearl. 

Minor  eastern  Gulf  of  Mexico. 


EA8TEXN  MI88I88IPPI  RIVER  DRAINAGE  BASINS. 

tern  Mississippi.  i    Upper  eastern  Mississippi. 


ST.  LAWRENCE  RIVER  DRAINAGE  BASINS. 


rior. 
igan. 
>n. 
lair. 


Niagara  River. 

Lake  Ontario. 

Lake  Champlain  (Richelieu  River). 

Minor  St.  Lawrence. 


WESTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 


item  Mississippi. 

Lower  western  Mississippi. 

Arkansas. 

Red. 

WE8TERN  GULF  OF  MEXICO  DRAINAGE   BASINS. 

Guadelupe. 

San  Antonio. 

Nueces. 

Rio  Grande. 

of  Texas). 

Minor  western  Gulf  of  Mexico. 

COLORADO  RIVER  DRAINAGE   BASIN. 

THE  GREAT  BASIN. 

fountains. 

Sierra  Nevada. 

,  Minor  streams  in  Great  Basin 

PACIFIC  COAST  DRAINAGE  BASINS. 

Pacific. 

Columbia. 

isco  Bay. 

Puget  Sound. 

Pacific. 

HUDSON   BAY  DRAINAGE  BASINS. 


DEFINITIONS. 


►lume  of  water  flowing  in  a  stream — the  "run-off"  or  "discharge" — is  expressed 
s  terms,  each  of  which  has  become  associated  wLh  a  certain  class  of  work.  These 
%y  be  divided  into  two  groups — (1)  those  which  represent  the  rate  of  flow,  as 
et,  gallons  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile; 
hose  which  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches 
•feet.     They  may  be  defined  as  follows: 

id-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  discharge 
flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.     It  is 
•  used  as  a  fundamental  unit  from  which  others  are  computed. 
>ns  per  minute"  is  generally  used  in  connection  with  pumping  and  city  water 

niner's  inch"  is  the  rate  of  discharge  of  water  passing  through  an  orifice  1  inch 
ider  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and 
i  throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used. 
States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot, 
id-feet  per  square  mile"  is  the  average  number  of  cubic  feet  of  water  flowing  per 
•om  each  square  mile  of  area  drained,  on  the  assumption  that  the  run-off  is  dis- 
uniformly  both  as  regards  time  and  area. 
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"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would  be  covered  if  all 
water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on 
surface.     It  is  used  for  comparing  run-oflf  with  rainfall,  which  is  usually  expressed  i 
depth  in  inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to 
an  acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  ii 
work.  There  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot.  On 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approximattlp 
2  acre-feet. 

EXPLANATION   OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements.         v 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  on  all  the 
obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give,  as  far  » 
possible,  a  complete  history  of  all  the  changes  since  the  establishment  of  the  station  tfat 
would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measureraen.s 
during,  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage  height,  tfc 
area  of  cross  section,  the  mean  velocity,  and  the  discharge  in  second-feet 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river » 
found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in the  tali 
represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  «Umat 
stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  tberiwr 
as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge  the  column  headed  "  Maximum  "  gives  tb 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest;  this  is  the  flow  asgiTeok 
the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  forthediT, 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  comspondiaj 
discharge  larger  than  that  given  in  this  column.  Likewise,  in  the  column  of  " Minimum" 
the  quantity  given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowea\ 
The  column  headed  "Mean"  is  the  average  flow  for  each  second  during  the  month.  Oi 
this  are  based  computations  for  the  three  remaining  columns,  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  nils 
have  been  used: 

Fundamental  rules  for  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  is  impmtlw. 

2.  All  items  of  computation  should  be  expressed  by  at  least  two,  and  not  more  than  four,  signitatf 
figures. 

•°.  Any  measurement  in  a  vertieul  velocity,  mean  velocity,  or  discharge  curve  whose  per  cent  ©fen* 
is  five  tunes  the  average  j>er  cent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  numlter  of  significant  figures,  or  the  numl>er  of  decimal  places,  hy  dropping* 
last  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  It  without  changing  tbe  praefif 
figure.     Example:  1,827.1  becomes  1,827. 

(b)  When  the  figure  in  the  place  to  l>e  rejected  is  greater  than  5,  drop  it  and  increase  tbepiwed&f 
figure  by  1.     Example.  1,827.0  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5  and  it  is  preceded  by  an  even  figure, 
Example.  1,828.5  l>ecomes  1,828. 

(d)  When  the  figure  in  the  place  to  1m?  rejected  is  5  and  it  is  preceded  by  an  odd 
and  increase  the  preceding  figure  by  l.    Example.  1,827.5  becomes  1,828. 


CONVENIENT    EQUIVALENT.  9 

Special  rule*  for  computation. 

latlng  tables  are  to  be  constructed  as  closely  as  the  data  on  which  they  are  based  will  warrant. 
cimals  are  to  be  used  when  the  discharge  Is  over  50  second-Ice t. 
»aily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 
[ontbJy  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100  second- 
Between  100  and  10,000  second-feet  the  last  figure  in  the  monthly  mean  shall  be  a  significant  figure. 
hlso  applies  to  the  yearly  mean. 

econd-feet  per  square  mile  and  depth  in  Inches  for  the  individual  months  shall  )>e  carried  out  to 
at  three  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is  pre 
by  one  or  more  naughts  (0),  when  the  quantity  shall  be  enrrird  out  to  two  significant  figures. 
lple:  1.25, 0.125. 0.012, 0.0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  in 
significant  figures  and  at  least  two  decimal  places. 

CONVENIENT  EQUIVALENTS. 

•cond-foot  equals  50  California  miner's  Inches. 

■cond-foot  equals  38.4  Colorado  miner's  inches. 

•cond-foot  equals  40  Arizona  miner's  inches. 

scond-foot  equals  7.48  United  States  gallons  per  second;  equals  448.S  gallons  per  minute:  equals 

72  gallons  for  one  day. 

'■cond-foot  equals  6.23  British  Imperial  gallons  per  second. 

Mond-foot  for  one  year  covers  1  square  mile  1.131  feet  deep:  13.572  inches  deep. 

pcond-foot  for  one  year  equals  O.0KL14  cubic  mile;  equals  31.53fi.000  cubic  fret. 

econd-foot  equals  about  1  acre-inch  per  hour. 

eeond-foot  falling  10  feet  equals  1.136  horsepower. 

I  California  r liner's  Inches  equal  15  United  States  gallons  per  second. 

I  California  miner's  inches  equal  77  Colorado  miner's  inches. 

I  California  miner's  inches  for  one  day  equals  4  acre-feet. 

»  Colorado  miner's  Inches  equal  2.C0  second-feet. 

s  Colorado  miner's  inches  equal  10.5  United  States  gallons  per  second. 

>  Colorado  miner's  inches  equal  130  California  miner's  inches. 

>  Colorado  miner's  Inches  for  one  day  equal  5.2  acre-feet. 
»  United  States  gallons  per  minute  equal  .223  second-foot. 

»  United  States  gallons  per  minute  for  one  day  equal  0.44  acre-foot. 

00,000  United  States  gallons  per  day  equal  1.55  second-feet. 

■00,000  United  States  gallons  equal  3.07  acre-feet. 

4)0,000  cubic  feet  equal  22.95  acre-feet. 

teie-foot  equals  325,850  gallons. 

neb  deep  on  1  square  mile  equals  2,323.200  cubic  feet. 

nch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

neh  equals  2.54  centimeters. 

oot  equals  0.3048  meter. 

rard  equals  0.9144  meter. 

nile  equals  1.60935  kilometers. 

Bile  equals  1,700  yards;  equals  5,280  feet;  equals  63.3T4)  inches. 

•quare  yard  equals  0.836  square  meter. 

use  equals  0.4047  hectare. 

wre  equals  43,560  square  feet;  equals  4,840  square  yards. 

ten  equals  209  fett  square,  nearly. 

•quare  mile  equals  259  hectares. 

•quare  mile  equals  2.59  square  kilometers. 

ubic  foot  equals  0.0283  cubic  meter. 

able  foot  equals  7.48  gallons;  equals  0.804  bushel. 

able  foot  of  water  weighs  62.5  pounds. 

able  yard  equals  0.7646  cubic  meter. 

able  mile  equals  147,198,000,000  cubic  feet. 

ibfc  mile  equals  4,667  second-feet  for  one  year. 

Ulon  equals  3.7854  liters. 

Ulon  equals  8.36  pounds  of  water. 

Ulon  equals  231  cubic  inches  (liquid  measure). 

>Und  equals  0.4536  kilogram. 

roirdupois  pound  equals  7,000  grains. 

oy  pound  equals  5,760  grams. 

Qter  equals  39.37  Inches.    Log.  1.5951654. 

eter  equals  3.280833  feet.    Log.  0.5159842. 

eter  equals  1.09361 1  yards.     Log.  0.0388629. 

lometer  equals  3,281  feet;  equals  five-eighths  mile,  nearly.  ^ 
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1  square  meter  equals  10.764  square  feet;  equals  1.196  square  yards. 
1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  3.5.314  cubic  feet;  equals  1.308  cubic  yards. 
1  liter  equals  1.0567  quarts. 
1  gram  equals  15.43  grains. 
1  kilogram  equals  2.2046  pounds. 
1  tonneau  equals  2,204.6  pounds. 
1  foot  per  second  equals  1.097  kilometers  per  hour. 
1  foot  por  second  equals  0.68  mile  per  hour. 
1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  1  kUogna 
square  centimeter. 
Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 
1  horsepower  equals  550  foot-pounds  per  second. 
1  horsepower  equals  76  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 
1  horsepower  equals  1  second-foot  falling  8.8  feet. 
1$  horsepowers  equal  about  1  kilowatt. 
To  calculate  wator  power  quickly:  8e0'1t"  *  **n  in  feet— Net  horsepower  on  water  wtwd,  icaJU 

80  per  cent  of  the  theoretical  power. 

Quick  formula  for  computing  discharge  over  weirs:  Cubic  feet  per  minute  equals  0.4025  />*»; 
of  weir  in  inches;  A=head  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 
To  change  miles  to  inches  on  map: 

Scale  1 :125000, 1  mile=0.50888  inch. 
Scale  1:90000, 1  mile=0.70400  inch. 
Scale  1:62500, 1  mlle=1.01379  inches. 
Scale  145000, 1  mile— 1.40800  inches. 

FIELD  METHODS  OF  MEASURING  STREAM  FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication  «t   I 
given  in  detail  in  Waler-Supply  Papers  No.  94  (Hydrographic  Manual,  U.  S.  Geol.  Srnny 
and  No.  95  (Accuracy  of  Stream  Measurements).     In  order  that  those  who  use  this  rapes* 
may  readily  become  acquainted  with  the  general  methods  employed,  the  following  W 
description  is  given. 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three 

(1)  those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extreme hf 
or  high  water;  (3)  those  with  constantly  shifting  beds.  In  estimating  the  daily  flow  anil 
methods  are  necessary  for  each  class.  The  data  on  which  these  estimates  are  baaed  ui 
the  methods  of  collecting  them  are,  however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streamHl) 
by  measurements  of  slope  and  cross  section  and  the  use  of  Chezy's  and  Kutter'a  forma!*; 

(2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  current  and  of  the 
of  the  cross  section.     The  method  chosen  for  any  case  depends  on  the  local  physical 
ditions,  the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time  thattk  ■ 
record  is  to  be  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coefficients  to  be  aai 
in  the  Ohezv  formula,  v=c>/r  8.  This  has  been  utilized  by  Eutter,  both  in  developing  & 
formula  for  e  and  in  determining  the  values  of  the  coefficient  n,  which  appears  that* 
The  results  obtained  by  the  slope  method  are  in  general  only  roughly  approximate,  oai| 
to  the  difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  for  n  to  bead 
in  Kutter's  formula.  The  most  common  use  of  this  method  is  in  estimating  the  flood  it 
charge  of  a  stream  when  the  only  data  available  are  the  cross  section,  the  slope,  is sbetl  *; 
by  marks  along  the  bank,  and  a  knowledge  of  the  general  conditions. 

Weir  method. — When  funds  are  available  and  the  conditions  are  such  that  sharp-cnetrf 
weirs  can  be  erected,  these  offer  the  best  facilities  for  determining  flow.     If  dama  anaaV    ^ 
ably  situated  and  constructed,  they  may  be  utilized  for  obtaining  reliable 
The  conditions  necessary  to  insure  good  results  may  be  divided  into  two  cli 
relating  to  the  physical  characteristics  of  the  dam  itself  and  (2)  those  relati 
aiou  and  use  of  water  around  and  tnxou^Yv  tYi«  d&m. 


■ 
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The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that  back- 
water will  not  interfere  with  free  fall  over  it;  (6)  absence  of  leaks  of  appreciable  magni- 
ade;  (c)  topography  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages; 
i)  level  crests,  which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice;  (i) 
rests  of  a  type  for  which  the  coefficients  to  be  used  in  Q=c  b  h* ,  or  some  similar  standard 
■sir  formula,  are  known  (see  Water-Supply  Paper  No.  150);  (/)  either  no  flash  boards  or 
sceptional  care  in  reducing  leakage  through  them  and  in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Generally, 
owever,  a  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  water 
owing  past  it  is  diverted  for  such  uses.  This  water  is  measured  and  added  to  that  passing 
ver  the  dam.  To  insure  accuracy  in  such  estimates  the  amount  of  water  diverted  should 
e  reasonably  constant.  Furthermore,  it  should  he  so  diverted  that  it  can  be  measured, 
ither  by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are  of  standard 
sake,  or  which  have  been  rated  as  meters  under  working  conditions,  and  so  installed  that 
he  gate  openings,  the  heads  under  which  they  work,  and  their  angular  velocities  may  be 
ecurately  observed. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the 
atimates  of  flow  will  not  involve,  for  a  critical  stage  of  considerable  duration,  the  use  of  a 
tead,  on  a  broad-crested  dam,  of  less  than  6  inches.  Moreover,  when  all  other  conditions 
«  good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable 
wults  are  to  be  obtained. 


Fio.  1.— Cable  station  showing  section  of  river,  car,  gage,  etc. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
brough  the  period  of  ice  and  floods,  and  the  disadvantages  of  uncertainty  of  coefficient 
D  be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — The  determination  of  the  quantity  of  water  flowing  past  a  certain  sec- 
ion  of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity  is  the 
roduct  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
alocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed,  and  the  channel 
mditions  at,  above,  and  below  the  gaging  section.  The  area  depends  on  the  contour  of 
ie  bed  and  the  fluctuations  of  the  surface.  The  two  principal  ways  of  measuring  the  veloc- 
Y  of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining  dis- 
targe  by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree  of 
feuracy  Their  essential  requirements  are  practically  the  same  whether  the  velocity  is 
*termined  by  meters  or  floats.  They  are  located  as  far  as  possible  where  the  channel  is 
Caught  both  above  and  below  the  gaging  section ;  where  there  are  no  cross  currents,  back- 
fcter,  or  boils;  where  the  bed  of  the  stream  is  reasonably  free  from  large  projections  of  a 
immanent  character;  and  where  the  banks  are  high  and  subject  to  overflow  only  at  flood 
ages.  The  station  must  be  so  far  removed  from  the  effects  of  tributary  streams  and  dams 
'  other  artificial  obstructions  that  the  gage  height  shall  be  an  index  of  the  discharge. 
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Certain  peimaneot  or  semipermanent  structures,  usually  referred  to  as  "equipment,' 
'  generally  pertinent  to  a  gaging  station.    These  are  a  gage  for  determining  the 
of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred, 
marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and,  where 
current  is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in 
in  the  water.    As  a  rule,  the  stations  are  located  at  bridges  if  the  channel  conditions 
satisfactory,  as  from  them  the  observations  can  more  readily  be  made  and  the  cost  of  I 
equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.    A 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most 
surface  floats,  as  it  is  affected  but  little  by  wind.    In  case  of  flood  measurements, 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  debris.   In 
of  all  surface-float  measurements  coefficients  must  be  used  to  reduce  the  observed 
to  the  mean  velocity.    The  subsurface  and  tube  or  rod  floats  are  intended  to  give 
the  mean  velocity  in  the  vertical.    Tubes  give  excellent  results  when  the  channel 
tions  are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time  taken  by  the  float  to] 
over  the  "  run,"  a  selected  stretch  of  river  from  50  to  200  feet  long.  In  each  discharge 
ment  a  large  number  of  velocity  determinations  are  made  at  different  points  across 
stream  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  detennnsft  * 
This  may  be  done  by  plotting  the  mean  positions  of  the  floats  as  indicated  by  the  distant*  i- 
from  the  bank  as  ordinates  and  the  corresponding  times  as  abscissas.  A  curve  throajs 
these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the  mean 
for  the  whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  curve  and  itsaxisf 
the  width.    The  length  of  the  run  divided  by  the  mean  time  gives  the  mean  velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of  the  m 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type,  so  constmcW 
that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  recording  or  indkataf 
the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water  and  tb 
revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing  tb 
meter  through  still  water  for  a  given  distance  at  different  speeds,  and  noting  the  number  fif 
revolutions  for  each  run.  From  these  data  a  rating  table  is  prepared,  which  gives  tb 
velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be  classed! 
two  general  types — those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Price,  aid 
those  having  a  screw-propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  fa 
use  under  some  special  condition.  In  the  case  of  the  small  Price  meter,  which  has  beea 
largely  developed  and  extensively  used  by  the  United  States  Geological  Survey,  an  attempt 
has  l>ecn  made  to  get  an  instrument  which  could  be  used  under  practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cable,  boat,  or  by  wading;  and 
gaging  stations  may  be  classified  in  accordance  with  such  use.  Fig.  1  shows  a  typical  cahk 
station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  line  perpeo- 
dicular  to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  are  obserwd 
are  known  as  measuring  points  and  are  usually  fixed  at  regular  intervals,  varying  from  2  to 
20  feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendiculars  dropped  froa 
the  measuring  points  divide  the  gaging  section  into  strips.  For  each  strip  or  pair  of  strip 
the  mean  velocity,  area,  and  discharge  are  determined  independently,  so  that  conditioBi 
existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do  not  apply* 

Three  classes  of  methods  of  measuring  velocity  with  current  meters  are  in  general  use- 
multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the  vertical  velocity  curre, 
0.2  and  0.8  depth;  and  top,  bottom,  and  m\d-de^\,\i. 
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1»  the  vertical  velocity  curve  method  a  aeries  of  velocity  determinations  arc  made  in  each 
al  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these  velocities 
i  and  their  depths  as  ordinates,  and  drawing  a  smooth  curve  among  the  resulting 
b,  the  vertical  velocity  curve  is  developed.  This  curve  shows  graphically  the  magni- 
and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The  mean 
tty  in  the  vertical  is  then  obtained  by  dividing  the  area  taunded  by  thus  velocity 
v©  and  its  axis  by  the  depth.    On  account  of  the  length  of  time  required  to  make  a  com- 

r»  measurement  by  this  method,  its  use  is  limited  to  the  determination  of  coefficients 
purposes  of  comparison  and  to  measurements  under  ice. 
*_  In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
■pNapth  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity  for 
4fts*t  vertical.  On  the  assumption  that  the  vertical  velocity  curve  is  a  common  parabola 
4bath  horizontal  axis,  the  mean  of  the  velocities  at  0.22  and  0.70  of  the  depth  will  give 
WBkaely)  the  mean  velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of  con- 
ftfaVfcions  show  that  this  second  multiple-point  method  gives  the  mean  velocity  very  closely 
"open-water  conditions  where  the  depth  is  over  5  feet  and  the  bed  comparatively  smooth, 
1  moreover  the  indications  are  that  it  will  hold  nearly  as  well  for  ice-covered  rivers. 
"i  In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth,  at  0.5  foot  below  the 
4ptotface  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
*jfcy  6  the  sum  of  the  top  velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
JnMaia  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

Hie  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread  of 
■^^■•■n  velocity  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean  velocity 
•■•■*«  been  determined. 

Extensive  experiments  by  vertical  velocity  curves  show  that  the  thread  of  mean  velocity 
Jly  occurs  at  from  0.5  to  0.7  of  the  total  depth.     In  general  practice  the  thread  of 
i  velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority 

*  *f  the  measurements.  A  large  number  of  vertical  velocity-curve  measurements  taken  on 
^*— ny  streams  and  under  varying  conditions  show  that  the  average  coefficient  for  reducing 
~  »■•  Telocity  obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually  1 

*  *°©t  below,  or  low  enough  to  be  out  of  the  effect  of  the  wind  or  other  disturbing  influences. 

*^ia  is  known  as  the  subsurface  method.  The  coefficient  for  reducing  the  velocity  taken  at 
■**•  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95,  depending  on  the  stage, 
^•Jocity,  and  channel  conditions.  The  higher  the  stage  the  larger  the  coefficient.  This 
***ethod  is  specially  adapted  for  flood  measurements,  or  when  the  velocity  is  so  great  that 

*  **>*  meter  can  not  be  kept  at  0.6  depth. 

Tne  vertical-integration  method  consists  in  moving  the  meter  at  a  slow,  uniform  speed 
~  **Om  the  surface  to  the  bottom  and  back  again  to  the  surface,  and  noting  the  imml>er  of 
Evolutions  and  the  time  taken  in  the  operation.     This  method  has  the  advantage  that  the 
""  ^^ocity  at  each  point  of  the  vertical  is  measured  twice.     It  is  well  adapted  for  measure- 
ments under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge  of 
\  ^*tream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the  gen- 
•**J  contour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.  The  soundings 
^**  usually  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement ,  either 
**T  using  the  meter  and  cable  or  by  a  special  sounding  line  or  rod.  For  streams  with  perma- 
***lt  beds  standard  cross  sectioas  are  usually  taken  during  low  water.  These  sections  serve 
*°  check  the  soundings  which  are  taken  at  the  time  of  the  measurements,  and  from  them  any 
^**%nge  which  may  have  taken  place  in  the  bed  of  the  stream  can  lie  detected.  They  are 
^**o  of  value  in  obtaining  the  area  for  use  in  computations  of  high-water  measurements,  as 
Accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  velocities  and  depths  at 
^•Hious  points  of  measurement,  the  measuring  section  is  divided  into  elementary  strios^  aa 
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shown  in  fig,  1.  and  the  mean  velocity,  area,  and  discharge  are  determined  separately  far 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the  sums  of  those  for 
the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  total  discharge  by  tfct 
total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diversity  and 
instability  of  conditions  during  the  winter  period  and  also  to  lack  of  definite  information  in 
regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to  make  fre- 
quent discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity-cunt 
method  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  height  to  the  sur- 
face of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and  character  of  the  ice, 
etc.  From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  construct- 
ing a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  but  con- 
sidering, in  addition  to  gage  heights  and  discharge,  varying  thickness  of  ice.  Such  data* 
are  available  in  regard  to  this  subject  are  published  in  Water-Supply  Paper  No.  146,  paga 
141-148. 

OFFICE  METHODS  OF  COMPUTING  RUN-OFF. 

There  are  two  principal  methods  of  estimating  run-off,  depending  on  whether  or  not  the 
bed  of  the  stream  is  permanent. 
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Fig.  2— Rating,  area,  and  mean- velocity  curves  for  South  Fork  of  Skykomish  River  near  Index,  Wi* 

For  stations  on  streams  with  permanent  beds  the  first  step  in  computing  the  run-off* 
the  construction  of  the  rating  table,  which  shows  the  discharge  corresponding  toanysUpl 
of  the  stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amm 
of  water  flowing.  The  construction  of  the  rating  table  depends  on  the  method  used! 
measuring  flow. 

For  a  station  at  a  weir  or  dam,  the  basis  for  the  rating  table  is  some  standard  weir  fonnffc 
The  coefficients  to  be  used  in  its  application  depend  on  the  type  of  dam  and  other  con- 
ditions near  its  crest.  After  inserting  in  the  weir  formula  the  measured  length  of  cfl*1 
and  assumed  coefficient,  the  discharge  is  computed  for  various  heads  and  the  rating  tifck 
constructed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  &\ 
the  results  of  the  discharge  measurements,  which  include  the  record  of  stage  of  the  rh* 
at  the  time  of  measurement,  the  area  of  the  cross  section,  the  mean  velocity  of  the  cunw 
and  the  quantity  of  water  flowing.  A  thorough  knowledge  of  the  conditions  at  and  in  tW 
vicinity  of  the  station  is  also  necessary. 
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Tie  construction  of  the  rmting  table  depends  on  the  following  laws  of  flow  for  open,  per- 
■tent  channels:  (1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at  or 
ar  the  gaging  station  remains  constant.  (2)  The  discharge  will  be  the  same  whenever 
!  stream  is  at  a  given  stage,  if  the  change  of  slope  due  to  the  rise  and  fall  of  the  stream 
neglected.  (3)  The  discharge  is  a  function  of  and  increases  gradually  with  the  stage. 
Ine  plotting  of  results  of  the  various  discharge  measurements,  using  gage  heights  as 
inates,  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves  which 
w  the  discharge,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the 
elopment  of  these  curves  there  should  be,  therefore,  a  sufficient  number  of  discharge 
isurements  to  cover  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating 
re  with  its  corresponding  mean-velocity  and  area  curves. 

is  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any  change 
other  factor  will  produce  a  corresponding  change  in  the  discharge.  Their  curves  are 
refore  constructed  in  order  to  study  each  independently  of  the  other, 
lie  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
its  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight  line, 
ess  the  banks  of  the  stream  are  overhanging. 

Che  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface  slope,  the  roughness 
the  bed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  is  the  principal  factor, 
accordance  with  the  relative  change  of  these  factors  the  curve  may  be  either  a  straight 
e,  convex  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a  careful 
idy  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity  curve 
9  take  can  be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to  stages  beyond 
>  limits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the  area  curve 
beating  errors  in  discharge  measurements  and  in  constructing  the  rating  table, 
ftie  discharge  curve  is  defined  primarily  by  the  measurements  of  discharge,  which  are 
died  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
tsurement.  The  curve  may,  however,  best  be  located  between  and  beyond  the  measure- 
its  by  means  of  curves  of  area  and  mean  velocity.  The  discharge  curve  under  normal 
ditions  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 
a  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half-tenth  on  the 

0  is  taken  from  the  curve.    The  differences  between  successive  discharges  are  then  taken 
adjusted  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 

lie  determination  of  the  daily  discharge  of  streams  with  changeable  beds  is  a  difficult 
blem.  In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on 
<ams  of  this  class,  estimates  can  be  obtained  by  its  use.  In  the  case  of  velocity-area 
'ions  frequent  discharge  measurements  must  be  made  if  the  estimates  are  to  be  other 
Q  rough  approximations.  For  stations  with  beds  which  shift  slowly  or  are  materially 
Kiged  only  during  floods,  rating  tables  can  be  prepared  for  periods  between  such  changes, 

1  satisfactory  results  obtained  with  a  limited  number  of  measurements,  provided  that 
fee  of  them  are  taken  soon  after  the  change  occurs.  For  streams  with  continually 
'ting  beds,  such  as  the  Colorado  and  Rio  Grande,  discharge  measurements  should  be  made 
ry  two  or  three  days  and  the  discharges  for  intervening  days  obtained  either  by  iter- 
ation modified  by  gage  height  or  by  Professor  Stout's  method,  which  has  been  described 
"ull  in  the  Nineteenth  Annual  Report  of  the  United  States  Geological  Survey,  Part  IV, 
je  323,  and  in  the  Engineering  News  of  April  21,  1904.  This  method,  or  a  graphical 
>lication  of  it,  is  also  much  used  in  estimating  flow  at  stations  where  the  bod  shifts  but 
*ly. 

COOPERATION  AND  ACKNOWLEDGMENTS. 

kfost  of  the  measurements  presented  in  this  paper  have  been  obtained  through  local 
irographers.  Acknowledgment  is  extended  to  other  persons  and  corporations  who 
re  assisted  local  hydrographers  or  have  cooperated  in  any  way,  either  by  furnishing 
ords  of  the  height  of  water  or  by  assisting  in  transportation. 
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The  following  list,  arranged  alphabetically  by  States,  gives  the  names  of  the  hydro- 1 
graphers  and  others  who  have  assisted  in  furnishing  and  preparing  the  data  coduumA  1 
in  this  report : 

California.—  The  hydrographic  work  in  Susan  and  Owens  rivers  drainages  in  eastern  California  wis 
under  the  direction  of  J.  B.  Lippincott,  supervising  engineer;  W.  B.  Clapp,  district  hydrogrtpber, 
assisted  by  R.  J.  Taylor,  J.  S.  Evans,  F.  R.  S.  Butteraer,  and  J.  Branham.  The  results  of  the  daU 
collected  in  Owens  River  Valley  are  contained  in  Water-Supply  Paper  No.  177,  which  contains  to 
results  of  all  the  hydrographic  data  collected  in  the  State  of  California  during  1905. 

The  work  in  the  Truckee,  Carson,  and  Walker  rivers  drainages  was  under  the  direction  of  Henry 
Thurtell,  State  engineer  of  Nevada,  assisted  by  W.  A.  Wolf. 

Idaho.—  The  work  in  that  portion  of  Idaho  which  lies  in  the  Great  Basin  was  under  the  direction o< 
George  L.  Swendsen,  district  engineer,  assisted  by  W.  G.  Swendsen,  hydrographer. 

Net ada.—  The  hydrographic  work  in  this  section  has  been  carried  on  in  cooperation  with  the  Stats 
by  Henry  Thurtell,  State  engineer,  assisted  by  W.  A.  Wolf.  Acknowledgment  is  due  to  the  8ootl*n 
Pacific  Company  and  also  to  the  San  Pedro,  Los  Angeles  and  Salt  Lake  Railroad  Company  fortr&M- 
portation  furnished. 

Oregon. — District  engineer,  John  T.  Whistler,  assisted  by  Wilbur  C.  Sawyer,  Edwards  N.  Smith,  tad 
Ivan  Landes.  Acknowledgment  and  thanks  are  due  the  Oregon  Railroad  and  Navigation  Compuy, 
the  Oregon  Short  Line  Railroad,  the  Sumpter  Valley  Railway,  and  the  Columbia  Southern  Rsflvaf 
Company  for  transportation  furnished. 

Utah.— District  engineer,  George  L.  Swendsen,  assisted  by  W.  G.  Swendsen,  hydrographer.  Acknowl- 
edgments are  also  due  to  the  Oregon  Short  Line  Railroad,  the  Denver  and  Rio  Grande  Railroad, ud 
the  San  Pedro,  Los  Angeles  and  Salt  Lake  Railroad  Company,  for  transportation  furnished;  lotkt 
Telluride  Power  Company;  Logan  River  canal  companies;  Jordan  River  canal  companies,  Salt  Lab 
engineer;  J.  Few  son  Smith,  jr.,  water  commissioner  for  Jordan  Valley;  William  Knight,  superintend- 
ent of  pumping  plant  at  Utah  Lake;  and  others  who  have  given  assistance  from  time  to  time.  Al 
daily  papers  of  the  State  have  supported  the  work  strongly  and  have  done  much  to  emphssuetht 
importance  of  hydrographic  information  to  a  proper  development  of  irrigation  interests. 

GENERAL  DESCRIPTION  OF  THE  GREAT  BASIN. 

In  the  interior  of  the  North  American  continent,  west  of  the  Rocky  Mountains,  is  in 
immense  area  known  as  the  Great  Basin,  the  streams  of  which  do  not  discharge  to  the 
ocean.  The  area  is  not  one  single -drainage  basin,  but  consists  rather  of  a  number  of  baam, 
some  of  which  arc  connected  and  others  closed;  the  outer  rim  of  all,  however,  is  at  soca 
an  elevation  that  the  region  as  a  whole  has  no  surface  outlet. 

In  outline  the  Great  Basin  is  rudely  triangular.  It  is  bordered  on  the  west  by  the 
Sierra  Nevada,  on  the  north  by  the  Columbia  plateaus,  on  the  east  by  the  Rocky  Moun- 
tains and  the  Colorado  plateaus,  and  the  southern  extremity  extends  almost  to  the  Gulf  of 
California.  This  inclosed  area  is  approximately  800  miles  long  from  north  to  south,  300 
miles  broad  at  its  widest  part,  and  has  been  estimated  to  include  208,000  square  mite 
It  comprises  the  western  part  of  Utah,  almost  all  of  Nevada,  and  contiguous  parts  of  Idaho, 
Oregon,  and  California. 

Topographically  this  interior  drainage  area  is  characterized  by  isolated,  narrow  moun- 
tain ranges,  trending  north  and  south,  which  are  seperated  by  broad  valleys  varying  con- 
siderably in  altitude.  In  the  southern  part  the  valleys  are  low,  Death  Valley  being  bek« 
sea  level,  while  in  the  north  the  valleys  have  a  general  elevation  of  frorn  4 ,000  to 5,000 feet 
The  intervening  highlands  often  rise  several  thousand  feet  above  their  bases,  and  some  of 
the  peaks  of  the  bordering  ranges  attain  elevations  of  13,000  feet  above  sea  level. 

Upper  branches  of  the  intermontane  valleys  extend  into  the  interior  ranges  as  narrof 
drainage  ways  that  are  dry  during  most  of  the  year;  but  the  drainage  from  the  high 
mountains  on  the  east  and  west  borders  of  the  basin  passes  through  deep  canyons  into 
the  broad  valleys,  where  the  perennial  streams  maintain  lakes.  Among  these  are  Gw' 
Salt,  Utah,  and  Sevier  lakes  in  the  eastern  part,  and  Pyramid,  Winnemucca,  Honef. 
Walker,  Mono,  and  Owens  lakes  in  the  western  part  of  the  Great  Basin.  With  the  ex«p- 
tion  of  Utah  Lake,  which  discharges  by  .Jordan  River  into  Great  Salt  Lake,  these  Into 
are  saline  in  character,  as  a  consequence  of  the  concentration  of  salts  due  to  evaporation. 
Bear  Lake,  in  the  mountains  of  the  eastern  border,  and  Lake  Tahoe,  in  the  Sierras.  tJi 
large  bodies  of  fresh  water  thai  drain,  ros^ecAvvely ,  to  Great  Salt  and  Pyramid  111* 
Shallow,  temporary  bodies  of  water  accum\i\a\e  \x\  some,  ol  \>&fe  \ra*A.  \x&fevv^c&u)fi  wp 
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■•ys  during  the  wet  season,  but  completely  evaporate  during  the  summer,  leaving  muddy 
plains  called  playas. 

Geologically  the  Great  Basin  is  well  known  as  the  type  region  of  the  "Basin  Range 
.  •tructure."     Many  of  the  isolated,  narrow  mountain  ranges  that  trend  north  and  south 
St**  steep  on  one  side,  exposing  cross  sections  of  the  rocks,  and  sloping  on  t  he  ot  her,  con- 
:   Canning  with  the  dip  of  the  strata.    These  ranges  have  been  uplifted  by  movements  of 
"fcfce  earth's  crust  which  have  broken  it  into  tilted  blocks.    The  greatest  displacements  of 
tile  Great  Basin  are  associated  with  the  eastern  and  western  borders,  the  Wasatch  Moun- 
tains and  the  Sierra  Nevada  having  been  uplifted  many  thousand  feet.    The  mountains  of 
*    tile  Great  Basin  are  commonly  composed  of  Paleozoic  strata,  often  modified  by  vulcanism, 
mad  the  products  of  weathering  and  disintegration  of  these  rocks  have  accumulated  in  the 
'    broad  intervening  valleys,  which  are  strewn  to  great  depths  with  unconsolidated  debris. 
Hie  climate  of  the  Great  Basin  is  extremely  arid,  and  except  a  few  favored  spots  where 
irrigation  is  practiced,  the  region  in  general  is  a  desert.    Over  the  larger  part  of  the  area 
?   fche  annual  precipitation  is  less  than  10  inches,  but  it  is  greater  on  the  bordering  high 
lands,  especially  on  the  Sierra  Nevada,  where  it  is  over  40  inches.    Temperature  varies 
'Widely,  owing  to  the  large  extent  of  the  area  and  to  differences  in  elevation.     Over  most 
of  the  region  the  heat  of  the  summer  days  is  intense,  but  the  diurnal  variation  is  consid- 
'    amble.     Evaporation  is  enormous.     From  the  surface  of  water  in  the  vicinity  of  Salt  Lake 
Gty  it  amounts  to  about  60  inches  in  a  year,  and  over  the  major  part  of  the  Great  Basin 
**  is  much  greater,  amounting  in  places  possibly  to  150  inches. 

An  arid  climate,  however,  has  not  always  prevailed  in  this  region.  In  late  geologic 
tbie  (early  Quaternary)  the  bordering  high  mountains  supported  glaciers,  and  enormous 
lakes,  the  old  shore  lines  of  which  are  .now  plainly  marked  on  the  sides  of  many  valleys, 
Accumulated  in  the  Great  Basin.  The  two  largest  of  these  lakes  have  t>ccii  named  after 
**Hy  explorers.  Lake  Bonneville  occupied  a  considerable  part  of  western  Utah,  its  shrunken 
•"•mnants  being  represented  by  Sevier,  Utah,  and  Great  Salt  lakes;  and  Lake  Lahontan 
hovered  an  immense  area  in  western  Nevada. 

Tlie  chief  rivers  of  the  Great  Basin  rise  in  the  mountains  which  form  its  eastern  and 
^toatern  borders  and  receive  their  principal  supply  from  melting  snow.  The  nature  of  the 
•*neam  discharge  is  characteristic;  the  maximum  commonly  occurs  in  late  spring  or  early 
■UHimer,  after  which  the  flow  decreases,  reaching  a  minimum  during  the  winter  months. 
-After leaving  the  mountains  the  streams  receive  little  or  no  increment;  in  the  broad,  waste- 
**Ued  valleys  evaporation  and  seepage  cause  diminution  in  size1,  and  often  they  entirely 
**%ae  to  flow. 

For  convenience  of  treatment,  the  drainage  of  the  Great  Basin  has  l>een  divided  into 
*<Hir  areas,  viz,  Wasatch  Mountains,  Humboldt  Sink,  Sierra  Nevada,  and  minor  Great 
^Wsin  drainages.     The  data  collected  in  these  areas  during  1905  are  given  in  the  following 

P*£es: 

WASATCH  MOUNTAINS  DRAINAGE. 

PRINCIPAL  STRKAMS. 

*11>e  Wasatch  Mountains  drainage  area  includes  the  western  half  of  Utah  and  small  por- 
tions of  Idaho  and  Wyoming.  The  headwaters  of  the  various  streams  lie  either  in  the 
^asatch  Mountains  or  in  the  plateaus  to  the  south,  and  they  drain  either  into  Great  Salt 
"*-^ke  or  Sevier  Lake.     The  following  are  the  principal  rivers  of  the  area: 

Bear  and  Weber  rivers,  discharging  into  Great  Salt  Lake. 

City,  Parleys,  Emigration,  Mill,  and  Big  and  Little  Cottonwood  creeks,  tributary  to  Jor- 
**^n  River  and  thus  to  Great  Salt  Luke.  These  creeks  have  small  watersheds,  but  in  the 
fountain  courses  maintain  perennial  flows.  On  reaching  the  main  valley  they  are  exten- 
**>ely  used  for  irrigation  and  the  first  three  furnish  the  chief  water  supply  for  Salt  Lake 
City. 

American  Fork  and  Hobble  creeks,  Spanish  Fork,  and  Provo  River,  discharging  into 
^UhLake. 

Sevier  River,  with  its  tributary,  San  Pitch  River,  draining  u\\o^vvet\Atai&. 
ibs  176-46 2 
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BEAR  RIVER  BASIN. 
DESCRIPTION  OF  BASIN. 

Bear  River  rises  on  the  northern  slope  of  the  Uinta  Mountains,  in  the  northeastern  put 
of  Utah,  and  after  a  circuitous  course — in  which  it  leaves  Utah  and  enters  Wyoming, 
reenters  Utah,  appears  again  in  Wyoming,  and  makes  a  long  detour  in  Idaho— it 
again  to  Utah  and  finally  discharges  its  waters  into  Great  Salt  Lake.  The  maximum  d» 
vation  of  the  upper  rim  of  the  basin  is  13,000  feet. 

In  the  upper  part  of  its  course,  above  the  Dingle  gaging  station,  the  country  is  roogk 
and  broken,  the  rocks  of  the  extreme  headwater  regions  being  principally  sandstone  and 
quartzite,  covered  with  a  thin  layer  of  soil  which  supports  scattered  groves  of  fir  and  aspen. 
Farther  down  the  prevailing  formation  is  a  compact  limestone  covered  with  a  clayey  «£, 
generally  dry  and  with  a  rank  growth  of  sagebrush.  The  tributary  streams  are 
ous  and  well  distributed,  but  they  are  generally  short  and  confined  to  steep,  narrow 
yons.  There  are  no  marshes,  extensive  meadows,  or  forests,  but  a  few  small  lakes  fe 
near  the  head  of  the  river.  Numerous  small  springs  and  the  melting  snow  which 
prises  the  greater  part  of  the  precipitation  are  the  chief  sources  of  suppply.  The 
high-water  period  occurs  during  May  and  June,  and  the  stream  is  not  subject  to  quick 
floods  or  freshets.  * 

Just  below  Dingle  the  main  stream  passes  through  the  north  end  of  Bear  Lake  Vafcy 
in  a  well-defined  channel  with  no  overflow,  and  from  this  point  to  Preston  it  is  confine! 
largely  to  a  steep,  narrow  canyon,  with  occasional  small,  narrow  valleys  containing  irri- 
gated farms.  The  tributaries  in  this  portion  of  the  basin  are  few,  the  principal  ones  being 
Mink  and  Cottonwood  creeks.  About  10  miles  below  Dingle  the  outlet  to  Bear  Lake  joiv 
the  river.  This  is  a  small,  crooked,  sluggish  stream,  that  discharges  but  little  water  it 
any  time,  though  it  is  the  only  visible  outlet  to  Bear  Lake,  which  has  an  area  of  about  144 
square  miles. 

The  total  unappropriated  flow  between  Dingle  and  Preston  is  used  for  irrigation.  Tbrre 
is  no  storage  on  the  main  stream,  but  on  Mink  Creek  a  number  of  small  storage  reservoir* 
are  contemplated  or  in  process  of  construction,  the  water  to  be  diverted  for  the  irrigation 
of  lands  in  the  northwest  end  of  Cache  Valley. 

Between  Preston  and  Collinston  the  Bear  is  a  sluggish  stream,  traversing  the  west  side 
of  Cache  Valley  in  a  well-defined  channel,  which  during  extreme  floods  overflows  slightly  and 
covers  a  very  narrow  strip  immediately  along  the  river.  The  principal  tributary  streams  in 
this  portion  of  the  course  are  Cub  Creek  and  Logan  River.  The  former  has  its  source  in  the 
Bear  River  Range,  and  drains  a  rough  country  composed  of  limestone  with  but  little  over- 
ly ing  soil.  The  creek  is  confined  to  a  steep,  narrow  canyon  until  it  reaches  Cache  Yallfy 
where  it  flows  sluggishly  for  about  15  miles  through  a  winding,  but  well-defined,  channel 
into  Bear  River.  It  discharges  considerable  water  into  the  main  stream  during  floods 
winter  seasons,  but  its  entire  summer  flow  is  used  for  irrigation  in  the  north  end  of  Cwt« 
Valley.  A  gaging  station  was  maintained  during  a  part  of  1900  and  1901  on  Cub  Creek 
alxnit  4  miles  northeast  of  Franklin,  at  the  mouth  of  the  canyon,  but,  owing  to  unfa*" 
able  conditions,  it  was  discontinued. 

Logan  River  enters  the  Bear  about  7  miles  above  the  gaging  station  at  Collinston,* 
short  distance  above  the  point  where  it  leaves  Cache  Valley  and  enters  the  canyon. 

Practically  the  only  inflow  to  the  Bear  in  Cache  Valley  is  from  seepage  and  spring 
The  lower  portions  of  the  valley  form  an  artesian  basin  containing  numerous  small,  flo* 
ing  wells.  The  water  table  lies  very  near  the  surface,  and  during  the  early  spring  d* 
lower  lands  are  largely  swamp. 

The  Bear  River  Canal  Company  diverts  the  entire  summer  flow  of  the  stream  ato* 
Collinston  onto  agricultural  lands  lying  on  both  sides  of  the  river  below  Bear  River  CanJ* 
Thi3  system  has  a  capacity  of  about  1,000  second-feet,  and  during  the  winter  and  ft*" 
seasons  a  part  of  the  water  is  used  to  develop  electric  power  at  a  point  about  one-fourt* 
mile  alyove  the  Collinston  station,  be'uxg,  relumed  vo  tfw  river  at  Ccllinston.  From  10 w 
30  second-feet  reach  the  stream  t\\rouzYv  \eaka  axvd.  *s  sfcsmsR  Vrocu.  0o& 
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^wing  to  the  complete  control  of  the  stream  by  irrigation  works,  the  discharge  is  liable 
xtreme  variation  at  any  period. 

BEAR  LAKE  AT  FI8HHAVKX,  IDAHO. 

his  station  was  established  October  5,  1903.  It  is  located  at  Fishhaven,  Idaho,  on 
west  shore  of  Bear  Lake,  about  4  miles  north  of  the  Idaho-Utah  State  line.  It  is  on 
1  used  as  a  summer  resort,  owned  by  G.  C.  Gray,  of  Montpelier,  Idaho,  and  is  immedi- 
y  south  of  the  summer  resort  known  as  Nelsons  Camp. 

.  plain  staff  gage,  read  when  the  surface  of  the  lake  is  calm  by  John  L.  Nelson,  is  driven 
tically  into  the  bed  of  the  lake  10  feet  east  of  a  crib  where  water  from  a  spring  rises 
,he  surface.  The  gage  is  protected  by  2  by  4  inch  stakes  driven  on  either  side.  The 
ing  melts  the  ice  before  the  regular  breaking-up  season,  the  consequence  l>eing  that  the 
re  at  this  point  is  comparatively  free  from  ice,  while  only  a  few  hundred  feet  away  it 
>iled  up  in  great,  grinding  masses.  The  gage  is  referred  to  bench  marks  as  follows: 
A  wooden  hub  driven  flush  with  the  ground,  1  foot  south  of  a  15-inch  cotton  wood  tree, 
tot  east  of  a  fence  on  the  east  side  of  the  county  road,  142  feet  north  of  the  gage,  and 
mt  18°  to  the  west;  elevation  above  zero  of  gage,  12.19  feet.  (2)  A  shoulder  cut  on 
above-ground  root  of  a  20-inch  rot  ton  wood  tree,  2  feet  southeast  of  the  southeast  cor- 
of  the  porch  of  a  house  on  the  summer-resort  grounds;  it  l*»ars  81°  W.,  93  feet  south 
the  gage  rod;  elevation  above  zero  of  gage,  7.13  feet.  By  readings  on  the  lake  surface 
c  and  at  the  north  end  of  the  lake,  October  5,  1903,  the  elevation  of  the  zero  of  gage 
s  found  to  be  12.26  feet  by  the  datum  used  on  canal  surveys,  etc.,  during  1903.  This 
ration  is  probably  correct  to  within  0.05  foot.  The  elevation  above  sea  level  is  approxi- 
tely  6.000  feet. 

Vn  extreme  high-water  mark  pointed  out  by  the  otwerver,  who  has  lived  here  thirty- 
ee  years,  indicates  that  twenty  or  thirty  years  ago  the  surface  of  the  lake  stood  at 
proximately  gage  height  6.5  feet.  A  more  definite  mark  shows  a  gage  height  of  6  feet 
occurring  twenty  years  ago 

Daily  gage  height,  in  feet,  of  Bear  Lake  at  FUhharm,  Idaho,  for  190fi. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Auk. 

Sept. 
2.  7 

Ot. 

Nov. 

r>«\ 

2.5 

1 

3.0 

2.55 

1 

2.9 

3.15 

3.05 

2.4 

2.7 

1.H5 

2. 05 



2.9 

3. 15 

2.  (i 

2. 55 

2.5 

2.  3 



2.7 

2.95 

1.8 

.... 

2.8 

"2.V 

3.  15 

3.  03 

2.6 

3  2 

... 

2.5 

.     1         .              .     r          '            .              _     ! : 

2. 75 

2.1 

j 

2  5 

2.2 

1  8 

2.  05 

3. 03 

3. 05 

3.  25 

3.1 

2.5 

2.8 

1.9 

'ojx— Lake  frozen  over  from  February  22  to  March  17. 
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BEAR  RIVER  AT  DINGLE,  IDAHO. 

This  station  was  established  May  9, 1903.  It  is  located  in  a  cut  made  by  the  Oregon  Shi 
Line  Railroad  Company  one-fourth  mile  cast  of  the  Dingle  railroad  station  and  about  1 
feet  south  of  the  track. 

The  channel  is  straight  for  about  400  feet  above  and  below  the  station.  Both  km 
are  high,  are  not  liable  to  overflow,  and  are  barren  except  .for  small  brush.  The  bed  of  I 
stream  is  of  well-compacted  small  gravel  and  soil  and  seems  to  be  permanent.  Tbt  Tekx 
is  moderate  at  ordinary  stages,  and  is  well  distributed.  The  stream  freezes  over  Utc 
November  or  early  in  December,  and  ordinarily  the  ice  does  not  begin  to  break  up  until  lit 
February.  There  is  no  anchor  or  needle  ice  at  any  stage.  Winter  records  at  this  cut 
are  of  special  importance,  as  the  object  of  the  station  is  the  collection  of  facts  concert 
the  amount  of  water  available  for  storage  in  Bear  Lake.    , 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  of  the  regular  form, 
length  of  the  span  being  151  feet.  The  cable  is  marked  at  10-foot  intervals  with  white  pi 
The  initial  point  for  soundings  is  the  first  mark  from  the  north  and  is  8  feet  from  the  u 
cable  support. 

The  gage,  which  is  read  daily  by  M.  K.  Hopkins,  was  originally  of  the  vertical  type, 
in  December,  1905,  it  was  replaced  by  a  new  inclined  gage,  consisting  of  a  6  by  6  incii 
fastened  to  three  vertical  double  posts  well  embedded  in  the  bank.  It  is  located  3  feet  bi 
the  old  gage  and  about  25  feet  above  the  cable.  The  datum  of  the  new  gage  was  mad 
agree  with  that  of  the  old  one.  The  gage  is  referred  to  bench  marks  as  follows:  (1 
United  States  Geological  Survey  standard  metallic  post  bearing  N.  33°  15*  E.,  37  feet  f 
as  north  end  of  cable ;  elevation  above  zero  of  gage,  15.59  feet ;  elevation  above  mean  sea  k 
determined  from  Oregon  Short  Line  Railroad  elevations,  6,000  feet.  (2)  Top  of  south  r 
post;  elevation,  18.04  feet  above  zero  of  gage.  (3)  Top  of  4-foot  stick  of  timber  plat 
2.7  feet  in  the  ground;  elevation  above  zero  of  gage,  18.42  feet.  During  the  ww\t 
1904-5  gage  readings  were  taken  once  or  twice  each  week,  the  surface  of  the  water  b 
read  after  the  ice  had  been  cut  around  the  gage  and  the  thickness  of  the  ice  in  each  case  no 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Pa 
of  the  United  States  Geological  Survey: 

Description:  100,  p  135;  133,  p  238. 
Discharge:  100,  p  135;  138,  p  238. 
Discharge,  monthly:  100,  p  137;  133,  p  240. 
Gage  heights:  100,  p  136:  133.  p  239. 
Rating  table:  100,  p  136;  133,  p  240. 

Discharge  measurements  of  Bear  River  at  Dingle,  Idaho,  in  1905. 


Date. 

Hydrographer. 

Width. 

Feet. 
92 
107 
97 

Area  of 
section. 

Mean          Gage 
velocity,  j  height. 

Dfr 
cam 

February  13  a.. 
March  24 

C.  Tanner 

Square 
feet. 

136 

210 

136 

Feet  per                 ,  See* 

second.  \     Feet.    j    A* 

1.43  '       M.45 

W.  G.  Swendsen 

1.80  i         4.22  1 

September  19. . 

do 

.96  ;         3.48 1        > 

1                1 

a  Stream  frozen;  Ice  1  foot  thick  near  the  center  and  increasing  gradually  to  1.5  feet  at  either  si* 
anchor  or  slush  ice. 
^  Surface  of  water  in  hole  cut  in  ice. 


BEAR   RIVER   BASIN. 
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Daily  gage  leighi,  infect,  of  Bear  River  at  Dingle,  Idaho,  for  1905. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

4.8 
4.7 

4.2 
4.1 

4.2 

4.15 

3.7 
3.95 

a  85 

3.8 

3.35 
3.4 

3.3 
3.3 

3.5 
3.5 

3.55 
3.55 

3.5 

4.8 

3.5 

4.6 

4.8 

4.1 

4.2 

4.0 

3.75 

3.35 

3.3 

3.5 

3.55 

3.5 

4.6 

4.8 

4.7 

4.1 

4.2 

3.95 

3.75 

3.4 

3.3 

3.5 

3.6 

3.55 

4.4 

4.8 

4.1 

4.2 

4.05 

3.8 

3.4 

3.3 

3.5 

3.55 

3.5 

4.4 

4.45 

4.05 

4.15 

4.2 

3.8 

3.35 

3.4 

3.5 

3.55 

3.5 

4.5 

4.45 

4.0 

4.1 

4.25 

3.65 

3.3 

'3.4 

3.5 

3.55 

4.4 

4.5 
4.5 

4.0 
4.1 

4.1 
4.1 

4.5 
4.65 

3.5 
3.4 

3.3 
3.3 

3.4 
3.4 

3.5 
3.5 

3.5 
3.55 

4.4 

4.4 

4.5 

4.5 

4.1 

4.1 

4.6 

3.45 

3.3 

3.4 

3.5 

3.55 

4.25 

4.6 

4.6 

4.4 

4.1 

4.05 

4.6 

3.5 

3.3 

3.4 

3.5 

3.55 

4.6 

4.4 

4.1 

4.05 

4.7 

3.5 

3.3 

3.35 

3.55 

4.45 
4.45 

4.7 
4.4 

4.1 
4.1 

4.0 
4.0 

4.9 
5.0 

3.65 
3.7 

3.3 
3.3 

3.35 
3.35 

3.5 
3.5 

3.5 
3.55 

4.6 

4.35 

4.4 

4.45 
4.45 

4.15 

4.2 

4.2 

4.0 
3.9 
3.9 

4.8 
4.7 
4.75 

3.7 
3.7 
3.65 

3.3 
3.3 
3.3 

3.35 
3.35 
3.35 

3.5 
3.5 
3.5 

3.55 
3.55 
3.5 

4.7 

4.6 

4.45 

4.4 
4.4 
4.4 
4.4 

4.2 
4.2 
4.2 
4.2 

4.0 
3.9 
3.9 
3.9 

4.9 
5.05 
4.95 
4.8 

3.6 
3.6 
3.6 
3.6 

3.3 
3.3 
3.2 
3.2 

3.35 
3.45 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 

3.55 
3.55 
3.5 

4.7 

4.9 

4.7 

4.3 
4.3 
4.2 

4.2 
4.2 

3.9 

3.95 

3.95 

4.65 
4.35 

4.2 

3.55 
3  5 
3.5 

3.2 
3.2 
3.2 

3.5 
3.5 
3.5 

3.5 
3.5 
3.5 

3.55 
3.55 
3.55 

4.8 

4.7 

4.2 
4.2 
4.2 

4.2 
4.2 
4.2 
4.2 

3.95 
3.9 
3.9 
3.8 

4.1 
4.0 
3.95 
4.0 

3.5 
3.4 
3.4 
3.35 

3.2 
3.2 
3.2 
3.3 

3.5 
3.  45 
3.5 
3.45 

3.55 
3.55 
3.55 
3.55 

3.55 
3. 55 

3.8 

4.8 

4.7 

3.5 

3.8 

4.2 
4.2 

4.2 
4.1 

3.8 
3.8 

3.95 
3.9 

3.3 
3.4 

3.3 
3.3 

3.5 
3.5 

3.6 
3.55 

3.3 
3.2 

4.8 

, 

4.2 



3.75 

3.35 

3.3 

3.  55 

4.0 

. 

_  _ 

_ 

. 

River  frozen  January  1  to  about  March  14  and  December  7  to  31.     During  this  period  the 
'ere  to  the  water  surface  in  a  hole  cut  in  the  ice. 

►wins  thickneases  of  Ice  were  recdrdod: 


Thickness 
in  feet. 

0.75 

1.0 

1.2 

1.2 

1.2 

1.1 

1.1 


February  11. 
February  18. 
February  22. 
February  25. 
February  27. 

March  2 

March  6 


Thickness 
in  feet. 

1.1 

1.2 

1.2 

1.3 

1.3 

1.2 


i,  ice  nearly  gone.    March  18,  no  ice  at  gage. 
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Station  rating  table  for  Bear  River  at  Dingle,  Idaho,  from  March  11  to  December  6, 1905. 


Ga« 
heigh 


Feet. 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 


Discharge. ' 

1 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge.! 

Second-feet} 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-fed) 

60    1 

3.90 

260 

4.70 

590 

5.50 

l.rao  ' 

75    ' 

4.00 

295 

4.80 

635 

5.60 

l.Ott 

90    1 

4.10 

330 

4.90 

685 

5.70 

1,155 

no   | 

135    i 

4.20 

370 

5.00 

740 

5.80 

1,2» 

4.30 

410 

5.10 

790 

5.90 

l.» 

160    1 

4.40 

455 

5.20 

840    , 

6.00 

1,*75 

190    I 

4.50 

495 

1        5.30 

895 

6.10 

1,460 

225          ; 

1 

4.60 

540 

5.40 

955 

1 

The  above  table  is  applicable  only  for  open-channel  conditions, 
ments  made  during  1903-1905.  It  is  well  defined  between  gage  helj 
height  6.1  feet  the  rating  curve  is  a  tangent,  the  difference  being  1 

The  above  table  is  the  same  as  that  used  for  1904. 


It  is  based  on  11  discharge  mm 
:hta  3.5  feet  and  7.4  feet.  Abowf 
0  per  tenth. 


Estimated  monthly  discharge  of  Bear  River  at  Dingle,  Idaho,  for  1905. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-0. 


Discharge  in  second-feet. 


Maximum.   Minimum,  i    Mean. 


310 
310 
590 
370 
370 
765 
242 
110 
135 
160 
160 
147 


180 
195 
180 
295 
208 
190 
90 
75 
90 
135 
75 
135 


The  period . 


365 
34S 
294 
467 
157 
89 
113 
138 
141 
137 


Tool* 
scn4*. 


1M« 

2,4§ 
30.7W 

r.» 

9,81 
S.CJ 

«,* 

i» 
1,0 


»,* 


Note.— Discharge  interpolated  for  days  when  the  gage  was  not  read. 
Estimates  for  January.  February,  and  March  corrected  for  effect  of  ice. 
imate. 


They  are  merely 


BEAR  RIVER  NEAR  PRESTON,  IDAHO. 

This  station  was  established  October  11,  1889.  It  is  located  about  6  miles  from  Prestas, 
Idaho,  10  miles  north  of  the  Idaho-Utah  boundary  line  and  about  300  feet  below  tbf 
county  road  crossing  at  the  old  bridge  of  the  Oregon  Short  Line  Railroad.  Tbe  <h& 
collected  at  this  station  are  of  extreme  importance  as  showing  the  amount  of  watertht 
passes  from  Idaho  into  Utah  and  will  be  of  great  value  in  the  final  adjudication  of  iW 
rights  on  the  stream. 

The  channel  is  straight  for  about  250  feet  above  and  below  the  station.  Both  bub 
are  barren  and  are  sufficiently  high  to  prevent  overflow.  The  bed  of  the  stream  is  of  gr*^ 
and  clay  and  is  permanent.  A  light  growth  of  moss  near  the  north  side  of  the  gaging  art* 
interferes  slightly  with  summer  records;  otherwise  the  conditions  are  good.  The  stretf 
is  ice  covered  from  about  the  end  of  December  to  the  middle  of  February.  There  is  * 
needle  ice  and  but  little  fluctuation. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car,  rebuilt  in  li 
cable  has  a  span  of  about  250  feet  and  is  marked  at  10-foot  intervals  with 
initial  point  for  soundings  \s  the  nottti  ^°s&  %\iY^T\.v&%\.b&  cable. 


BBAB  BTTEB   BA8HT. 
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5,  which  b  read  daily  by  Mrs.  Hannah  Nelson,  was  originally  of  the  vertical 
onsisted  of  a  board  nailed  to  a  pile  of  the  highway  bridge.  This  was  replaced 
899,  by  a  wire  gage,  which  proved  unsatisfactory,  and  October  31, 1903,  a  new 
gage  was  again  attached  to  the  bridge  pile.  In  December,  1904,  a  new  inclined 
stabhshed  at  a  point  about  50  feet  below  the  bridge.  It  consists  of  a  piece  of 
fir,  supported  by  three  vertical  double  posts.  The  bench  mark  is  a  United  States 
Survey  standard  metallic  post,  set  flush  with  the  surface  of  the  ground  at  a 
t^fc  feet  upstream  from  the  south  post  supporting  the  cable;  elevation  above 
e,  7.428  feet.    All  readings  have  been  reduced  as  nearly  as  possible  to  the  same 

ion  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
ites  Geological  Survey  (Ann= Annual  Report;  Bull=Bulletin;  WS=Water- 
jer): 

n:  Ann  14,  ii,  pp  118-119;  18,  Iv,  p  313;  Bull  131,  p  53;  140,  pp  225,  WS  16.  p  157;  28,  p  146; 

3;  51,  p  409*.  66,  p  117;  85,  p  82;  100,  pp  133-134;  133,  p  241. 

:  Ann  18,  iv,  p  314;  Bull  131,  pp  53,  92;  140.  p  226;  WS  16.  p  157;  28.  p  153;  35,  pp  18-19;  38,  p 

i;  66,  p  117;  85,  p  83;  100,  p  134;  133,  p  241. 

monthly:  Ann  11,  ii,  p  102;  12,  ii,  pp  352,  360,  13,  Hi.  p  96;  14,  i.  p  119;  18,  iv,  p  315;  19,  iv, 
p  459;  21,  iv.  p  394;  22,  iv,  p  407;  Boll  140,  p  227;  WS  75,  p  191;  85,  p  84;  133,  p  243. 
yearly:  Ann  11,  ii.  p  69;  13.  p  99;  20,  iv,  p  60. 

its:  Bull  131,  pp  54-55;  140,  p  226;  WS  11,  p  76;  16.  p  157;  28,  p  149;  38,  p  334;  51,  p  410;  66, 

3;  100,  p  134;  133,  p  242. 

>hs:  Ann  12,  ii,  p  330;  14,  li,  p  118;  18,  iv,  p  316;  19,  iv,  p  433;  20,  iv,  p  460;  22,  iv,  p  407;  75 

3tes:  Ann  18,  iv,  p  314;  19,  iv,  p  432;  Boll  131,  p  54;  140,  p  226;  WS  28,  p  154;  39,  p  452;  52, 
76;  85,  p  84;  133,  p  242. 


Discharge  measurements  of  Bear  River  near  Preston,  Idaho,  in  1906. 


Hydrographer. 


B.. 


W.  O.  Swendsen. 

C.  Tanner 

W.  O.  Swendsen. 

do 

do 

....do 

....do 

W.D.  Beers 

W.  O.  Swendsen. 
....do 


Width. 


Area  of 
section. 


Feet. 
188 
197 
192 
192 
196 
187 
152 
145 
171 
186 


Square 
feet. 

348 

524 

470 

470 

513 

358 

203 

216 

239 

340 


Mean 
velocity. 


Feet  per 
second. 

1.78 

1.46 

2.26 

2.27 

2.64 

1.60 

.89 

.82 

1.22 

1.56 


Gage     ;      Dis- 
heigtat.      charge. 


Feet. 

1.60 

2.80 

2.15 

2.15 

2.45 

1.45 

.60 

.60 

.80 

1.43 


Second- 
feet. 

617 

766 

1,059 

1,067 

1,354 

574 

182 

177 

291 

528 


er  caused  by  a  large  quantity  of  floating  ice  piled  up  near  the  gaging  station.  This  rendered 
zero  for  60  feet  in  the  middle  of  the  stream.  There  was  a  small  amount  of  ice  on  the  edges 
a  at  the  gaging  station,  but  none  near  the  gage. 
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Daily  gage  height,  in  feet,  of  Bear  River  near  Preston,  Idaho,  for  1906. 


l.. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 


16. 
17.. 
18.. 
19. 
20.. 
21. 
22. 
23. 
24. 
25. 
26.. 
27.. 
28.. 
21).. 
30.. 
31.. 


Day. 


Jan. 

2.6 

2.6 

2.6 

2.6 

2.5 

2.5 

2.45 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 


3.5 
3.5 
3.5 
1.5 
1.5 
1.5 
1.5 


1.5  j 

1.5  j 

1.5  '. 

1.5  j. 

1.5  j. 


Feb. 

Mar. 

Apr. 

1.5 

... 

1.88 

1.5 

1.52 

1.8 

1.6 

1.55 

1.8 

1.6 

1.6 

1.8 

1.6 

1.8 

1.6 

1.68 

1.8 

1.6 

1.68 

1.8 

1.6 

1.72 

1.8 

1.6 

1.78 

1.8 

1.8 

1.78 

1.8 

1.9 

1.85 

1.8 

1.92 

1.8 

2.0 

1.8 

2.07 

1.87 

2.8 

2.15 

1.9 

2.72 

2.2 

1.9 

2.7 

2.15 

1.97 

2.55 

2.25 

2.02 

2.57 

2.3 

2.08 

2.48 

2.27 

2.0 

1.5 

2.23 

1.95 

1.5 

2.2 

1.97 

1.5 

2.12 

2.0 

i.« 

2.1 

2.0 

1.58 

2.05 

2.07 

1.6 

2.07 

2.1 

1.55 

2.1 

2.05 

1.52 

2.0 

2.05 

2.0 

2.05 

2.0 

2.05 

1.95 

May. 


2.15 
2.33 
2.42 
2.38 
2.3 
2.23 
2.1 
"2.1 
2.1 
2.1 
2.05 
2.05 
2.0 
1.95 
1.95 
2.0 
2.05 
2.15 
2.15 
2.15 
2.1 
2.07 
2.0 
1.95 
1.9 
1.9 
1.9 
1.9 
1.87 
1.8 
1.72 


June. 


1.7 

1.7 

1.62 

1.6 

1.63 

1.53 

1.43 

1.47 

1.4 

1.43 

1.53 

1.65 

1.67 

1.85 


1.72 

1.87 

1.9 

1.9 

1.65 

1.5 

1.42 

1.32 

1.25 

1.2 

1.0 


July.  '  Aug.     Sept 


I 


0.6 
.62 
.7 
.68 
.63 
.6 
.6 
.6 
.6 
.6 


.6 

.6 

.6 

.8 

.8 

.8 

.8 

.75 

.7 

.65 

.6 

.6 

.55 

.52 


0.5 

0.7 

.5 

.7 

.5 

.7 

.5 

.7 

.62 

.7 

.5 

.7 

.5 

.73 

.5 

.7 

.5 

.7 

.5 

.7 

.5 

.7 

.5 

.75 

.5 

.8 

.5 

.8 

.5 

.8 

.5 

.8 

.5 

.8 

.5 

.77 

.5 

.7 

.5 

.8 

.5 

.8 

.6 

.8 

.75 

.8 

Oct.     Nov.    D 


m    I 


.63 

.7    j 
.67  j 
.65 
.7    ! 
.7    ! 

■T\ 

.7 


.8 
1.0 

.95 

.9 
1.0 
1.0 
1.0 


I 


1.0 

1.0 

1.07 

1.18 

1.32 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.35 

1.32 

1.22 

1.05 

1.05 

1.04 

1.04 

1.04 

1.04  : 

1.04  j 

i.04 ; 

1.04  j 
1.04  j 
1.45  ' 
1.45 
1.45 
1.45 
1.41 
1.41 


1.04 

1.04 

1.04 

1.04 

1.04 

1.04 

1.04 

1.04 

..04  j 

1.04  ] 

1.04; 

1.04 

1.04 

1.04 

1.04 

1.04 

1.35 

1.3 

1.3 

1.35  . 

1.32  . 

1.3    . 

1.3  j 

1.27'. 

1.25  . 

1.25  . 

1.25  . 

1.25  . 

1.27;. 

1.3    . 


Note.  -River  frozen  January  1-18  and  February  10-20.    Ice  conditions  December  7-31. 
Station  rating  table  for  Bear  River  near  Preston,  Idaho,  from  January  1  to  December  SI,  M 


fiage 
height. 

Discharge 
Second-feet 

1      Oage 
|   height. 

1      Feet' 

Discharge. ' 

! 

Second-feet.l 

ft  age 
height 

Feet. 

Discharge. 
Second-feet. 

j  height 

Disrhargr 

Fed. 

1     Feet. 

Second- f ert. 

0.50 

158 

'         1.10 

371     ! 

1.60 

642 

1        2.10 

i,09)  : 

.60 

186 

ij         1-20 

418    | 

1.70 

708 

!      2.20 

1,110  I 

.70 

217 

1        1  10 

1 

468     i 

1.80 

779 

2.30 

1,206  , 

.80 

251 

,1         1-40 

522 

1.90 

855 

1        2.40 

1,300  ' 

.90 

288 

!i         l.M 

5X0     1 

2.00 

935 

1        2.50 

1,400 

1.00 

328 

;l 

I 

i 

Notk.  -The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  15  diachtf 
measurements  made  during  1904-5.     It  is  well  defined  throughout. 
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BEAR  RIVER  BASIN. 

Estimated  monthly  discharge  of  Bear  River  near  Preston,  Idaho,  for  1906. 
[Drainage  area,  4,500  square  miles.] 

I  Run-off. 


25 


Month. 


'  19-31 

y  1-9;  21-28. 


>er 

er  1-6.. 


le  period . 


Discharge  in  second-feet. 


Maximum. 


642 

642 

1,206 

1,020 

1,320 

855 

251 

234 

328 

551 

495 


Minimum. 

Mean. 

580 

505 

580 

615 

580 

907 

779 

871 

722 

991 

328 

599 

164 

201 

158 

176 

217 

250 

328 

429 

346 

401 

Total  in 


acre-feet. 

csecona-ieei 

per  square 

mile. 

Depth  in 
inches. 

15,340 

0.132 

0.064 

20,740 

.137 

.087 

55.770 

.202 

.233 

51,830 

.194 

.216 

60,930 

.220 

.254 

35,640 

.133 

.148 

12,360 

.045 

.052 

10,820 

.039 

.045 

14,880 

.056 

.062 

26.380 

.095 

.110 

23,860 

.089 

.099 

5,272 

.098 

.022 

333,800 


Note.— Discharge  interpolated  on  days  when  gage  was  not  read. 
BEAR  RIVER  NEAR  COLLINSTON,  UTAH. 

station  was  established  July  1,  1889.  It  is  located  6  miles  from  Coll  ins  ton  station 
Oregon  Short  Line  Railroad,  about  one-fourth  mile  below  the  electric-power  plant 
■  River  Canyon.  It  is  at  the  lower  end  of  the  canyon  separating  Cache  and  Great 
ke  valleys,  at  a  point  below  all  diversion  from  the  stream.  It  shows  the  amount  of 
opriated  water  that  is  discharged  as  waste  into  Great  Salt  Lake, 
ttreara  at  this  point  is  wide  and  shallow.  Both  banks  are  sufficiently  high  to  prevent 
w;  the  west  bank  slopes  gradually,  while  the  east  is  abrupt.  The  bed  is  composed 
Iders  and  clay  and  is  somewhat  rough,  but  apparently  permanent.  A  deposit  of 
.1  which  was  washed  into  the  stream  by  the  water  from  a  spillway  at  the  power  plant 
1903  changed  the  original  condition  considerably  during  1903  and  1904.  The  cross 
was  rechecked,  however,  in  March,  1905,  and  found  to  agree  very  closely  with  the 
standard  cross  section,  the  new  material  having  been  washed  out.  The  velocity 
rrom  2  to  4  feet  per  second.  There  is  a  free  flow  except  at  a  small  hole  near  the  east 
The  discharge  ranges  from  7,000  feet  during  flood  season  to  nothing  during  the 
*,  when  the  entire  flow  is  diverted  for  irrigation  above  the  station.  The  stream 
y  never  freezes  entirely  over,  but  ice  forms  along  the  edges  to  quite  an  extent  during 
>er  and  January. 

large  measurements  were  originally  made  from  a  small  boat  attached  by  means  of  a 
nd  pulley  to  a  cable  stretched  across  the  stream.  During  1904  discharge  measure- 
vere  made  from  a  bridge  recently  built  across  the  stream  at  the  power  house,  but 
o  poor  conditions  at  this  point  a  cable  and  car  were  established  at  the  old  section  in 
r,  1905.  The  total  length  of  the  span  is  301  feet.  The  cable  is  marked  at  20-foot 
s  with  paint,  beginning  at  the  west  post,  which  is  the  initial  point  for  soundings. 
;age,  which  is  read  daily  by  D.  A.  Cannon,  a  watchman  along  the  Bear  River  canals, 
d  originally  of  a  vertical  iron  bar  driven  into  the  river  bed  and  supported  at  the  top 
•rizontal  bar  fastened  to  posts  on  the  bank.  It  was  replaced  in  February,  1905,  by 
ned  gage.  This  is  a  6  by  6  inch  fir,  fastened  by  means  of  iron  straps  to  three  posts 
imbedded  in  the  bank,  and  graduated  to  read  vertically.  It  is  located  at  the  same 
*  the  old  vertical  gage.  The  low-water  gage  is  an  iron  peg  driven  into  the  bed  of 
am  about  50  feet  from  the  west  bank.     It  has  the  same  datum  as  the  regular  gage. 
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The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  metallic  post,  3  inches  in  dii 
and  4  feet  long,  set  in  the  ground  at  a  point  30  feet  S.  74°  W.  from  the  west  post  supp 
the  cable;  elevation,  9.59  feet  above  zero  of  gage,  and  so  stamped  on  the  top;  (2) 
in  an  oak  post  20  feet  west  of  the  gage  and  20  feet  north  of  the  cable;  elevation 
gage  datum,  7.35  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications 
United  States  Geological  Survey  (Ann—Annual  Report;  Bull = Bulletin;  WS= 
Supply  Paper): 

Description:  Ann  18,  iv,  p  319;  Bull  131,  pp  55-56;  140,  p  227;  W8  16,  p  159;  28,  p  146;  38,  pp 
51,  p  413;  66,  p  120,  85,  p  80;  100,  p  131;  133,  p  433. 

Discharge:  Ann  18.  iv,  p  319;  Bull  131,  pp  90, 92;  140.  p  228;  WS  16,  p  159;  28.  p  153;  35,  pp  18- 
336;  51.  p  413;  66,  p  120;  85,  p  80;  100.  p  131;  133,  p  244. 

Discharge,  monthly:  Ann  11,  ii,  p  103;  12,  ii,  pp  352,  360;  13.  iii.  p  96;  14,  11,  pp  120-121;  18,  n 
19,  iv,  p  435,  20,  iv,  pp  458-460;  21,  iv,  p  395;  22,  iv,  p  410;  BuU  140.  p  229;  WS  7ft,  p  193;  85.  p  & 
133;  133,  p  245. 

Discharge,  yearly:  Ann  11,  ii,  p  69;  13.  iii,  p  99;  20.  iv,  p  60. 

Cage  heights:  BuU  131,  pp  56-67;  140,  p  229;  WS  11,  p  77;  16.  p  159;  28,  p  150;  38,  p  <36;  51.  p 
p  121;  85,  p  81;  100,  p  132;  133,  p  244. 

Hydrographs:  Ann  12,  ii.  p332;  14,  ii,  p  121;  18,  iv,  p320;  19,  iv,  p435;  20,  iv,  p46l;  21,  tv.  p 
iv,  p  411. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  459. 

Rating  tables:  Ann  18,  iv,  p320;  19,  iv,  p434;  Bull  140,  p228;  WS28,  p  154;  39,  p453;  52.  pi-1 
176;  85,  p  81;  100.  p  132;  133,  p  245. 

Discharge  measurements  of  Bear  River  near  Collinston,  Utah,  in  1905. 


Date. 

11  ydrog  raphe  r. 
C.  Tanner 

Width. 

Feet. 
270 
275 
275 
275 
19 
268 

Area  of 
section. 

Mean 
velocity. 

Gage 
height,     c 

February  10.... 
March  29 

Square 
feet. 

486 

711 

711 

684 

19 

466 

Feet  per 
second. 

2.46 

2.73 

2.78 

2.79 

1.64 

2.32 

S 
Feet 
1.75 

W.  G.  Swendsen 

2.50 

March  29 

do 

2.50 

May  17 

do 

2.45 

September  7<» . . 
October  31 

A.  B.  Larson 

.37 

W.  G.  Swendsen 

1.60 

1 

a  350  feet  below  regular  station. 


BEAR   RIVER   BASIN. 
DaUy  gage  height,  in  feet,  of  Bear  River  near  Cottinston,  Utah,  for  1906. 
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Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.7 

1.8 

1.75 

1.75 

1.8 

1.9 

1.8 

1.6 

1.75 

1.9 

1.7 

1.9 

1.95 

2.0 

2.0 

2.0 

2.0 

1.9 

1.85 

1.8 

1.75 

1.7 

1.95 

1.95 

2.0 

2.0 

2.0 

1.95 

1.9 

1.95 

1.95 

1.9 

1.9 

2.35 

2.3 

2.2 

2.15 

2.1 

2.1 

2.1 

2.15 

2.2 

2.2 

2.3 

2.6 

2.8 

3.1 

3.15 

3.0 

2.9 

2.75 

2.65 

2.6' 

2.6 

2.6 

2.25 

2.2 

2.1 

2.1 

2.05 

1.95 

1.8 

1.6 

1.4 

1.35 

1.3 

-0.1 

-  .1 

-  .15 

-0.5 

-  .5 

-  .5 

-  .55 

-  .55 

-  .55 

-  .55 

-0.5 

-  .5 

-  .5 

-  .5 

-  .5 

-  .5 

-  .4 

-  .4 

-  .4 

-  .4 

1.2 

1.2 

1.1 

1.1 

1.1 

1.1 

1.1 

1.15 

1.15 

1.2 

1.2 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.6 

1.6 

1.6 

1.6 

1.6 

1.4 

2 

1.45 

3 

1.45 

4 

1.45 

5 

-  .2 

-  .2 

-  .25 

1.5 

6 

1.45 

7 

1.4 

8 

-  .25  j-  .55 

-  .3     -  .55 

-  .3     -  .55 

-  .4     -  .55 

1.3 

9 

1.2 

10 

1.1 

11... 

1.0 

12... 

1.7 

1.8 

1.6 

1.6 

1.65 

1.7 

1.75 

1.75 

1.5 
1.3 
1.4 
1.6 
1.7 

1.95 
2.0 
2.1 
2.1 

2.1 

2.3 

2.25 

2.2 

2.3 

2.3 

2.3 

2.3 

2.4 

2.6 
2.6 
2.5 
2.4 
2.4 
2.4 
2.5 
2.8 

1.3 

1.35 

1.4 

1.4 

1.35 

1.3 

1.4 

-  .4    j-   .65 

-  .45  :-  .5 

-  .45   —  -5 

-  .35 

-  .3 

-  .3 
4-  .3 

.3 
.3 
.3 
.4 

1.2 

1.2 

1.25 

1.3 

1.3 

1.3 

1.35 

1.4 

1.6 
1.6 
1.55 
1.55 
1.55 
1.55 
1.55 
1.5 

1.0 

13 

1.06 

14 

1.05 

15 

-  .45 

-  .5 

-  .5 

-  A 

-  .5 

-  .5 

-  .5 

-  .55 

-  .55 

1.1 

16 

1.1 

17.... 

1.7    j    2.1 
1.7         2.15 
1.7        2.25 

1.15 

18.... 

1.15 

19... 

1.4     -  .5 

1.2 

20... 

1.75 

1.65       2.5 

2.6 

2.95 

1.45 

-  .5 

-  .55 

.4 

1.45 

1.5 

1.25 

21... 

1.7 
1.75 

1.65       2.4 
1.7         2.35 

2.6 
2.55 

3.0 
3.0 

1.45 
1.4 

-  .5 

-  .5 

-  .55 

-  .55 

.4 
.4 

1.45 
1-4 

1.5 
1.45 

1  25 

22 

1.2 

23.. 

1.8 
1.8 

1.7 
1.8 

2.35 
2.4 

2.55 
2.5 

2.9 
2.85 

1.35 
1.1 

-  .45 

-  .45 

-  .55 

-  .5 

.4 
.35 

1.45 
1.5 

1.45 
1.45 

1  2 

24 

1.25 

K... 

1.85 
1.85 
1.85 
1.85 

1.9 
1.9 
1.9 
1.95 

2.4 
2.4 
2.5 
2.5 

2.45 
2.5 
2.55 
2.6 

2.8 
2.5 

.6 
6 

-  .45 

—  A* 

-  .5 

-  .45 

-  .45 

-  .5 

.3 
.3 
.35 

.7 

1.5 
1.5 
1.5 
1.5 

1.45 
1.45 
1.45 
1.45 

26... 

1.3 

1.35 

1.4 

27.. 

.55    -  .45 

.55    -  .5 

28 

»... 

1.9 
1.95 

2.5 

2.6 
2.6 

2.55 
2.55 

.55  !-   .5 
.5      -  .5 

-  .5 

-  .5 

.65 
.7 

1.5 
1.5 

1.5 
1.5 

1  45 

0 



2.4 

1.4 

1 

2.0 

2. 4 

2.4 

I--5  --5 

1.6 

1.35 

b*U 

w  rating  t 

Gage 
height. 

ablefo 
Dische 

r  Bear  River  n 

ear  Co 

Uinsio 

ll 

arge.  j 

n,  Utah, from  Janua 

rylto 

Decern 

\      Dis 

1 

ber31, 
charge. 

1906. 

irge. 

Gage 
height. 

j  Disci 

Gage 
height. 

! 

Discharge. 

Gag< 
heigh 

Feet. 

Second 

feet. 

Feet. 

Secon 

df'.et. 

Feet. 

Second  feet. 

Feet 

.     lSec 

ondfeet 

-0.55 

10 

0.40 

260 

1.40 

I»           868    i 

2.4 

0    1 

1,850 

-0.50 

15 

.50 

1 

310     1 

1.50 

950    ! 

2.5 

0 

1,960 

-0.40 

29 

.00 

356 

1.60 

1.035 

2.6 

0 

2,075 

-0.30 

47 

.70 

■ 

406 

1.70 

1,125 

2.7 

0    1 

2.190 

-0.20 

68 

.80 

460     j 

1.80 

1.220 

2.8 

0    • 

2.310 

-0.10 

92 

.90 

518 

1.90 

1,320 

2.9 

0    i 

2,435 

.00 

120     j;          1.00 

580 

2.00 

1.420 

3.0 

o  ! 

2.560 

.10 

152     !.        1.10 

646 

2.10 

1,525 

3.1 

0    | 

2,690 

.20 

187 

1.20 

716 

2.20 

1,630 

3.2 

o  1 

2,830 

.30 

225 

1.30 

, 

790 

2.30 

1,740 

1 

^©te.— Tne  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
**«urements  made  during  1904-05.    It  is  well  defined  between  gage  heights  1.3  feet  and  2.5  feet. 


28  STREAM   MEASUREMENTS   IN   1905,  PART   XII, 

Estimated  monthly  discharge  of  Bear  River  near  CoUinston,  Utah,  for  1906. 
[Drainage  area,  6,000  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August. 

September. . . 

October 

November... 
December... 

The  year 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


2,760 


1,420 

1,035 

1,420 

790 

1,060 

1,320 

2,075 

1,525 

2,760 

1,850 

1,685 

310 

120 

15 

22 

10 

406 

15 

1,035 

646 

1,035 

900 

050 

580 

10 


1,199 
1,199 
1,605 
1,800 
2,201 

895 
36.4 
13.0 

158 

806 

976 

767 


971 


Total  in 
acre-feet. 


73,720 

66,590 

98,690 

107,100 

135,300 

53,260 

2,238 

779 

9,402 

49,560 

58,080 

47,160 


701,900 


Run-off. 


Second-feet 

per  square 

mile. 


a  200 


.300 

.367 

.149 

.0061 

.0022 

.026 

.134 

.163 

.128 


.160 


Depth  in 
incbe*. 


0. 231 
.208 
.309 
.36 
.421 
.166 
.0019 

.ens 

.00 
.154 
.M2 
.1* 


2.17 


Note.— Discharge  interpolated  on  days  when  gage  was  not  read.  Discharge  applied  for  open  chan- 
nel during  winter  months 

L.OGAN  RIVER  NEAR  LOGAN,  UTAH. 

Logan  River  rises  on  the  west  slope  of  the  Bear  River  Range,  flows  southwest,  then  north- 
west, and  unites  with  Bear  River  near  Benson,  Utah.  The  entire  basin  is  rough  and 
rugged,  the  elevations  ranging  from  4,500  to  9,000  feet  and  the  stream  being  confined 
largely  to  a  steep  and  rough  channel  in  a  comparatively  narrow  canyon.  The  principtl 
formation  is  a  compact  limestone,  with  little  or  no  soil  except  near  the  summit  of  the  range, 
where  a  thin  layer  supports  quite  extensive  groves  of  fir  and  aspen.  The  lower  reaches  of  the 
stream  are  practically  barren  of  timber,  except  for  a  few  scattered  pine  and  mahogany  trees 
and  a  rather  thick  growth  of  underbrush.  A  large  amount  of  timber  has  been  cut  out  and 
the  area  has  been  overgrazed  by  sheep  and  cattle.  There  are  no  flood  basins  or  marshes  in 
the  region.  Probably  three-fourths  of  the  precipitation  in  the  basin  is  snow,  the  melting  of 
which  forms  the  chief  source  of  supply  for  the  spring  and  early  summer  flow;  the  late  sum- 
mer and  winter  flow  is  derived  chiefly  from  springs,  which  are  well  distributed  over  the  basin. 
In  its  upper  course  the  stream  has  numerous  small  tributaries,  all  short  and  swift.  Tempk 
Fork  and  South  Fork,  which  enter  the  river  about  10  and  15  miles,  respectively,  above  the 
gaging  station,  are  perennial  streams  and  furnish  from  one-third  to  one-fourth  of  the  total 
flow.  Blacksmith  Fork  comes  in  below  the  gaging  station.  There  is  no  storage  on  the 
stream  at  present.  The  entire  flow,  after  being  utilized  to  furnish  power  at  two  electric 
plants  near  the  mouth  of  the  canyon,  is  used  for  irrigation. 

A  gaging  station  was  established  June  1, 1896,  about  2  miles  east  of  the  city  of  Logan,  near 
the  mouth  of  the  canyon.  It  was  discontinued  July  18,  1903,  and  reestablished  April  ft 
1904,  at  a  point  along  the  canyon  road  about  50  feet  below  the  highway  bridge,  at  the  mouth 
of  the  canyon,  800  feet  below  the  Hercules  power  house  and  about  1,000  feet  above  the  old 
gaging  station. 

Th  channel  is  straight  for  about  150  feet  above  and  75  feet  below  the  gaging  section.  Tbe 
banks  are  of  rock  and  soil,  permanent,  and  are  sufficiently  high  to  prevent  overflow.  The 
bed  of  the  stream  was  originally  of  bowlders  and  gravel,  well  cemented  together,  very  rough. 
and  of  such  shape  that  the  stream  was  not  well  distributed.  When  the  station  was  reestab- 
lished the  channel  was  improved  by  removing  large  bowlders  and  sufficient  of  the  fitf* 
material  to  distribute  the  flow  and  render  the  bed  comparatively  smooth.     During  the 
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lood  of  1904  a  deposit  of  bowlders  and  gravel  was  made  at  the  section,  reducing  it  to 
he  original  conditions,  but  leaving  a  loose  and  probably  shifting  bed.  There  is  but 
nnel  at  all  stages.  Discharge  ranges  from  about  150  to  1,000  second-feet,  with  a 
-  of  from  3  to  7  feet  per  second.  •  The  depth  is  1.5  to  3.5  feet.  There  are  no  dams  or 
id  the  grade  of  the  stream  is  about  uniform.  Winter  flow  is  affected  but  little  by  ice, 
tream  never  freezes  over. 

targe  measurements  are  made  by  means  of  a  cable  and  car  of  the  regular  form.  The 
marked  at  4-foot  intervals  with  red  paint.  A  guy  line  is  stretched  about  25  feet 
he  cable,  for  use  during  high  water.  The  initial  point  for  soundings  is  a  4  by  4  inch 
t  in  the  west  bank  and  projecting  about  4  feet  above  the  ground, 
rvations  are  taken  by  the  Telluride  Power  Company,  under  the  direction  of  E.  P. 
manager.  The  gage  is  of  the  vertical  type,  consisting  of  a  2  by  2J  inch  steel  rod,  with 
bream  side  drawn  to  an  edge.  It  is  driven  into  the  bed  of  the  stream  and  is  supported 
op  by  a  horizontal  4  by  4  inch  fir  buried  in  the  bank  and  fastened  to  a  vertical  post 
3  water  edge.  The  bench  mark  is  a  United  States  Geological  Survey  standard  metal- 
,  cemented  in  a  limestone  ledge  250  feet  N.  about  30°  W.  of  the  cable,  on  a  prominent 
ear  the  north  side  of  a  road  leading  to  the  power  house;  elevation,  24.85  feet  above 
gage;  elevation  above  mean  sea  level,  as  determined  from  Oregon  Short  Line 
d  elevations,  4,502  feet. 

mation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

ion:  Ann  18,  Iv,  pp  316-317;  19,  iv,  p  433;  20,  iv,  p  462;  21,  iv,  p  397;  WS  16,  p  158;  28,  p  146;  38, 

51.  p  411;  66,  p  118;  85,  pp  86-37;  100,  p  137;  133,  p  246. 

$e:  Ann  18,  iv,  p  317;  WS  16,  p  158;  28,  p  153;  38,  p  335;  51,  p  411;  66,  p  118;  85,  p  87;  100,  p  137; 

246. 

je,  monthly:  Ann  18,  Iv,  o  318;  19,iv,p434;  20,iv,p462;  21,lv,p397;  22,iv,p408;  WS  75,  p  192; 

248. 

;e,  yearly:  Ann  20,  iv,  p  60. 

ghta:  W811,p77;  16,  p  158;  28,  p  150;  38,  p  335;  51,  p  412;  66,  p  119;  100,  p  138;  133,  pp  247, 248. 

•aphs:  Ann  19,  iv,  p  434;  20,  iv.  p  463;  22,  iv,  p  409. 

Abies:  Ann  18,  iv,  p  318;  19,  iv,  p  433;  WS  28,  p  154;  39,  p  453;  52,  p  521;  66,  p  176;  133,  p  247. 

Discharge  measurements  of  Logan  River  near  Logan,  Utah,  in  1905. 


£. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 
4.40 
4.45 
4.40 
4.50 
5.61 
4.55 
4.48 
4.52 
4.40 
4.37 

Dis- 
charge. 

22 

W.  G.  Swendsen 

Feet. 
51 
50 
51 
51 
57 
52 
39 
51 
51 
51 

Square 
feet. 

49 

49 

52 

58 

109 

56 

59 

50 

43 

42 

Feet  per 
second. 

3.16 

3.26 

2.57 

3.02 

5.86 

2.79 

2.53 

3.20 

2.89 

3.02 

Second- 
feet. 

155 

y21... 

do 

160 

t 

do 

134 

do 

175 

do 

637 

81 

W.  D.  Been 

155 

24  a 

do 

149 

er  14. . 

W.  O.  Swendsen 

161 

29 

do 

124 

er28... 

do..! 

126 

a  Measured  300  feet  below  station. 
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Daily  gage  height,  in  feet,  of  Logan  River  near  Logan,  Utah,  for  1905. 


l.. 

2. 

3. 
4. 
5. 

6. 

7.. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23.. 
24. 
25. 
20.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Day. 


Jan. 


4.45 
4.4 

4.4 
4.4 

4.4 
4.4 
4.4 

4.4 
4.4 
4.4 
4.4 

4.35 
4.35 
4.45 
4.43 
4.44 
4.43 
4.43 
4.43 
4.43 
4.43 
4.45 
4.45 
4.47 
4.45 
4.45 
4.43 
4.43 
4.43 
4.43 
4.43 


Feb. 

Mar. 

Apr. 

May. 

Jane. 

4.48 

4.4 

4.43 

4.9 

5.5 

4.48 

4.38 

4,41 

4.95 

5.5 

4.53 

4.38 

4.41 

4.9 

5.55 

4.4 

4.41 

4.85 

5.55 

4.5 

4.4 

4.41 

4.75 

5.57 

4.4 

4.4 

4.4 

4.7 

5.58 

4.4 

4.4 

4.45 

4.75 

5.45 

4.4 

4.4 

4.45 

4.8 

5.5 

4.4 

4.42 

4.48 

4,85 

5.5 

4.4 

4.42 

4.46 

4.75 

5.5 

4.4 

4.42 

4.5 

4.8 

5.5 

4.25 

4.47 

4.8 

5.5 

4.28 

4.42 

4.46 

4.8 

5.45 

4.3 

4.42 

4.5 

4.85 

5.45 

4.35 

4.42 

4.45 

4.75 

5.4 

4.38 

4.48 

4.49 

4.85 

5.4 

4.35 

4.48 

4.47 

4.93 

5.35 

4.3 

4.47 

4.48 

5.3 

5.2 

4.35 

4.45 

4.5 

5.3 

5.2 

4.3 

4.47 

4.5 

5.3 

5.1 

4.3 

4.41 

4.55 

5.3 

5.1 

4.45 

4.55 

5.25 

5.07 

4.38 

4.4 

4.65 

5.25 

5.1 

4.4 

4.45 

4.65 

5.2 

5.1 

4.38 

4.43 

4.65 

5.25 

5.1 

4.3 

4.7 

5.3 

5.1 

4.38 

4.42 

4.8 

5.3 

5.1 

4.38 

4.45 

4.8 

5.35 

5.1 

4.45 

4.75 

5.3 

5.1 

4.45 

4.8 

5.3 

5.1     ' 

4.45 

5.35 



July. 


5.1 

5.05 

5.05 

5.05 

5.0 

4.95 

4.9 

4.85 

4.8 

4.75 

4.7 

4.7 

4.67 

4.65 

4.65 

4.65 

4.65 

4.65 

4.65 

4.65 

4.65 

4.65 

4.65 

4.65 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 


Aug. 


4.59 

4.6 

4.57 

4.57. 

4.57 

4.57 

4.57 

4.57 

4.57 

4.56 

4.56 

4.56 

4.56 

4.56 

4.55 

4.55 

4,54 

4.54 

4.55 

4.54 

4.5 

4.54 

4.5 

4.48 

4.5 

4.5 

4.48 

4.5 

4.5 

4.45 

4.5 


Sept. 


I 


Oct.  '  Not.    I> 


4.5 

4.5 

4.5 

4.5 

4.52 

4.52 

4.53 

4.5 

4.48  ' 

4.48 

4.48  ' 

4.48  I 

4.47  ! 

4.47  i 

4.47  I 
4.5 
4.45 
4.45 
4.47 
4.47 
4.46 
4.45 
4.45 
4.45 

4.48  I 
4.49 
4.47 
4.47 
4.47 
4.45 


4.43 

4.43 

4.43 

4.4 

4.4 

4.4 

4.4 

4.42 

4.45 

4.45  ; 

4.45  ' 


4.43 

4.43 

4.43 

4.43 

4.45 

4.45 

4.45 

4.43 

4.43 

4,42 

4.42 

4.42 

4.4 

4.4 

4.4 

4  4 

4.4 

4.4 


14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


4.43  !    14 
4.43  !    14 


138 

138 
138 

138 

135 
135 
135 
135 
133 
135 
135 
135 
132 
4  29 
14 
138 
13 


Note.— Stream  does  not  freeze  at  this  point  during  winter  months  in  sufficient  amount  to  cu 
rially  affect  the  rating. 

Station  rating  table  for  Logan  River  near  Logan,  Utah,  from  April  25,  1904,  to  December 

1905. 


Gage 
height 

Feet. 
4.30 
4.40 
4.50 
4.00 
4.70 
4.80 
4.90 


Discharge  , 

Gage 
height. 

Second-feet} 

Feet. 

109    | 

5.00 

136    > 

5.10 

164 

5.20 

195 

5.30 

230 

5.40 

268 

5.50 

308 

5.60 

Discharge. 


Gage 
height. 


Discharge. 


Second-feet.       Feet.      Second-feet 


350 
394 
438 
483 
529 
577 
625 


6.70 
5.80 
5.90 
6.00 
6.10 
6.20 
6.30 


675 
726 
779 
833 


Discharge. 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  21  disci 
measurements  made  during  1904-1905.  It  is  (airly  well  denned  between  gage  heights  4.4  feet  aw 
feet. 


BEAR   RIVER   BA8IN. 

Estimated  monthly  discharge  of  Logan  River  near  Logan,  Utah,  for  1906. 
[Dralnagr  area,  218  square  miles.] 


81 


Month. 


:  Maximum.   Minimum. 


156  | 
173  j 

157  j 
268  ; 
506  ! 
615  j 

195  I 
173  ' 
150 
136 
136 


615  j 


con<] 

l-foet 

um. 

Mean. 

122 

142 

96 

131 

131 

144 

139 

177 

230 

368 

382 

496 

195 

248 

150 

176 

150 

158 

136 

143 

10G 

129 

96 

118 

96 

202 

Run-off. 


ol^frli?    '  Second-feet'  ^^  ln 

^rmT*re  ^" 


8,731 
7,275 
8,854 
10,530 
22,630 
29,510 
15,250 
10,820 
9,402 
8,793 
7,676 
7,256 

146,700 


0.651 
.601 
.661 
.812 

1.69 

2.28 

1.14 
.807 
.725 
.656  I 
.592 
.541 


.930 


0.750 
.626 
.762 
.906 
1.95 
2.54 
1.31 
.930 
.809 
.756 
.660 
.624 


12.62 


scharge  interpolated  on  days  when  gage  was  not  road. 

BLACKSMITH  FORK  NEAR  HYRUM,  UTAH. 

am  rises  on  the  western  slope  of  the  Bear  River  Range  and  flows  southwest  and 
west  into  Logan  Rive*.  The  drainage  basin  of  the  tributary  is  in  every  way 
hat  of  the  main  stream.  Only  the  flood  and  winter  discharge,  however,  reaches 
the  entire  spring  and  summer  flow  being  used  for  irrigation  on  the  tillable  lands 
paging  station. 

ng  station  was  established  July  19,  1900,  near  the  tollgate  in  the  mouth  of  the 
r  Hyrum,  Utah,  which  Is  the  nearest  post-office.  The  station  was  discontinued 
31,  1902,  and  reestablished  May  16,  1904,  about  1,000  feet  downstream  from 
s  and  800  feet  above  the  Hyrum  city  electric-power  plant.  A  station  is  also 
at  the  power-plant  race. 

inel  is  straight  for  200  feet  above  and  50  feet  below  the  station.  The  right  bank 
back  is  a  low,  wooded  flat,  subject  to  overflow  during  extreme  high  water; 
i  point  the  bank  is  high  and  barren.  The  left  bank  is  wooded  and  high  and  does 
n.  The  bed  of  the  stream  Is  composed  of  bowlders  and  gravel  and  is  somewhat 
apparently  permanent,  though  a  slight  change  seems  to  have  occurred  during 
1904.  During  flood  stages  the  velocity  is  high,  ranging  from  4  to  6  feet  per 
der  normal  conditions  it  Is  2  to  3  feet  per  second.  The  discharge  varies  from 
>  1,000  second-feet.  Ice  does  not  form  in  sufficient  quantity  to  interfere  with 
at  any  stage. 

b  measurements  are  made  by  means  of  a  cable  and  car  of  regular  form.  The 
rked  at  4-foot  intervals  with  red  paint.  A  guy  line  for  use  during  high  water 
across  the  stream  about  30  feet  above  the  cable.  The  initial  point  for  soundings 
l  post  supporting  the  cable. 

,  which  is  observed  daily  by  Uriah  Benson,  a  farmer  living  at  the  tollgate,  is  of 
type,  and  consists  of  a  2  by  2J  inch  iron  bar  with  the  upstream  side  drawn 
driven  into  the  bed  of  the  stream  and  supported  by  a  horizontal  piece  buried 
c.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  United  States  Geo- 
rey  standard  metallic  plug,  set  in  a  solid  limestone  ledge  about  40  feet  east  of 
ost  supporting  the  cable:  elevation  above  zero  of  gage,  17.875  feet.  (2)  Top  of 
of  the  north  anchor  of  the  cable;  elevation  above  zero  of  gage,  9.578  feet. 
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Information  in  regard  to  this  station  is  contained  in  the  following  puMkatiom  of  ( 
United  States  Geological  Survey  (Ann  =  Annual  Report;  WS  =  Water-Supply  PapafcJ 

Description:  WS  51,  p  412;  00,  p  119;  85,  p  84,  133;  p  249. 

Discharge:  WS  51,  p  412;  00,  p  lift;  85,  p  85;  133,  p  249. 

Discharge,  monthly-  Ami  22,  iv,  p  409;  WS  75,  p  192;  85,  p  86;  133,  p  251. 

Gage  heights:  WS  51.  p  413;  66,  p  120;  85,  p  85;  133,  p  250. 

Hydrograph:  Ann  22,  iv,  p  410. 

Rating  tables:  WS  52,  p  521;  66,  p  176;  85,  p  86;  133.  p  250. 

Discharge  measurements  of  Blacksmith  Fork  near  Eyrum,  Utah,  in  1905. 


Date. 


January  23 

February  22 . . 

April  10 

May  4 

July  9 

August  22 

Octol>cr28.... 
November  27.. 


Hydrographer. 


W.  (i.  Swendsen. 

....do 

....do 

....do 

....do 

W.  n.  Beers 

Wr.  0.  Swendsen. 
....do 


Width. 


Feet. 
38 
38 
39 
41 
39 
37 
30 
30 


Area  of  |    Mean    ,     Gam 
section,    velocity,    height. 


Db» 


Square 
feet. 

35 

?4 

44 

58 

41 

& 

23 

23 


Feet  per  '■ 
second.  ! 

Feet. 

Sea*  I 

2.26  1 

3.50 

3 

2.32  1 

3.50 

ft 

2.72  ' 

3.70 

111 

3.18  ' 

398 

Iff 

2.29  : 

3.00 

ft 

1.91 

3.60 

■       n 

1.23 

3.30 

\       % 

1.33 

3.31 

i       * 

Day 


Daily  gage  height,  in  feet,  of  Blacksmith  Fork  near  Hyrum,  Utah,  for  1905. 
Jan.  |  Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept 


1. 
2. 
3. 
4. 
5. 
6. 

8.. 

».. 
10. 
11.. 
12. 
13.. 
14.. 
15. 
10.. 

18.. 
19.. 
20.. 
21.. 


23... 
24... 
25... 
26... 
27... 
28... 
29... 
30... 
31#.. 


3.5 
3.5 
o.5 
3.5 
3.5 
3.4 
3.4 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
35 
3.5 


=;  I 


3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.4 
3.4 
3.4 
3.5 
3.5 
3.5 


6.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5  ! 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 ; 

3.5  j 

3.5  i 
3.0  | 
3.0  I 

3.6  I 
3.0  | 
3.0  ' 
o.G 
3.0 
3.G 
3.6 


3.6 
3.6 
3.6 
3.0 
3.0 
3.0 
3.0 
3.7 
3.7 
3.0 
3.0 
3.0 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.8 
3.8 
3.8 
3.8 
3.9 
3.9 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


4.0 
4.0 
4.0 
4.0' 
4.0 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
4.0 
4.0 
4.0 
4.0 
4.0 
4.1 
4.1 
4.1 
4.1 
4  1 
4.1 
4.1 
4.1 
4.1 


4.1 
4.1 
4.1 
4.1 
4.1 
3.9 
3.9 
3.9 
3.9 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.7 
3.7 
3.7 
6.7 
3.7 
3.7 


a.  6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
'  3.0 
3.0 
3.0 
3.6 
3.6 
3.0 
3.0 
3.0 
3.6 
3.0 
3.0 
3.0  ! 
3.0  | 
3.6  ' 
3.0  ! 
3.6  ! 
3.0 
3.0 
3.6  ! 
3.6 
3.6 
3.0  \ 
3.0  J 
3.0  ! 


3.6 

3.6 

3.6 

3.6  | 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6  ! 

3.6  I 

3.6 ; 

3.6  ' 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.0 

3.6 

4.8 


4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

3.6  j 

3.6] 

3.6 

3.6  | 

3.6  | 

3.6  I 

3.6  I 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 


Oct. 

3.6 

3.6 

3.6 

3.6 

36 

3.6 

3.6 

36 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

36 

3.6 

3.6 

3.6 

3.6 

3.6  | 

3.6  I 

3.5  I 

33  I 

3.3  I 

3.3 

3.3  j 

3.3  | 

3.r  I 

3.3  I 
3.3  | 
3.3 


Nov. !  Dec. 

I 

3.3 1     13 
3.3  j     U 
3.3 
3.3 


,  I 


13 
13 
3.3  U 
33  I  13 
3.3  1  13 
3.3  1     13 


3.3  | 

3.3 ; 

3.3' 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

33 

3.3 

3.3 

33 

33 

3.3 

33 

3.3 


I 


13 
13 
12 
12 
12 
12 
12 
13 
3.3 
13 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 
3.3 
J.3 


Note.— Stream  does  not  freerc  at  this  point  during  the  v»u\1ct  months  in  sufficient  quantity  to  mate- 
ri&JJy  affect  the  rating. 


BEAK   RIVER   BASIN. 
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7  table  for  Blacksmith  Fork  near  Hyrum,  Utah,  from  January  1  to  July  31, 1906. 


Discharge. 

hSgfft.     Charge.  (  £•£    ( Discharge. 

Gage 
height. 

Discharge. 

Second-feet  ■, 
64    1 
80    ' 

1 

Feet. 
3.60 

3.70 

Second-feet...     Feet.     Second-feet. 
98    .;        3.80    j             140 
118    j|        a90    1              164 

Feet. 
4.00 
4.10 

Second-feet. 
190 
216 

above  table  is  applicable  only  for  open-chanm-l  conditions.     It  is  based  on  five  discharge 
t  made  during  January  to  July,  1905.    It  is  well  defined  throughout. 

g  table  for  Blacksmith  Fork  near  Hyrum,  Utah,  from  August  1  to  December  SI, 
1905. 


Discharge.  ; 

]  Second-feet '. ' 
!  18 

29     j 

I  42 

I  75 


Gage 
height. 

Feet. 
a  70 
3.80 
3.90 
4.00 


Discharge,     ^ft      Discharge.!    hG*ft    :  Discharge. 


Second-feet. 

1 

Feet. 

94    l> 

4.10 

115 

4.20 

138 

4.30 

163 

4.40 

Second-feet. 

189     j 

216  :| 

244 
273 


Feet. 
4.50 
4.60 
4.70 
4.80 


Second- feet. 

304 

336 

309 

402 


above  table  is  applicable  only  for  open-channel  conditions.  It  Is  based  on  three  dls- 
-ements  made  during  August  to  December,  1905,  and  the  form  of  the  1904  curve.  It  ia 
ttween  gage  heights  3.2  feet  and  4  feet. 

'imated  monthly  discharge  of  Blacksmith  Fork  near  Hyrum,  Utah,  for  1905. 


Month. 


Discharge  in  second-feet. 
Maximum.    Minimum 


80 

64 

80 

64 

98 

80 

190 

98 

216 

164 

216 

118 

98 

98 

402 

75 

402 

75 

75 

29 

29 

29 

29 

18 

Mean. 


79.0 
75.4 
85.2 

132. 

187. 

151. 
98.0 
85.5 

228. 
61.1 
29.0 
26.2 

103 


Total  in 
acre-feet. 


4,858 
4,188 
5,239 
7,855 

11,500 
8,985 
6,026 
5,257 

13,570 
3,757 
1,726 
1,611 

74. 570 


ve  estimates  do  not  represent  total  flow  of  river.  See  Blacksmith  Fork  power  plant 
). 

SMITH   FORK   POWER  PLANT  RACE,    NEAR  HYRUM,  UTAn. 

»n  was  established  May  16,  1904,  for  the  purpose  of  ascertaining  tho  amount 
?rted  around  the  regular  gaging  station  at  the  tollgate  and  thus  determining 
v  of  the  stream  at  that  point.  It  is  located  about  600  feet  down  the  canyon 
e  tollgate  at  the  mouth  of  the  canyon,  about  200  feet  below  the  head  of  the 
,  and  about  500  feet  south  of  the  river  station. 

el  is  straight  for  100  feet  above  and  200  feet  below  the  station.  Both  banks 
ly  high  to  prevent  overflow.  The  bed  of  the  stream  is  of  gravel  and  is  appar- 
ent, except  for  probable  slight  changes  near  the  edges.  The  depth  varies 
eet  and  the  velocity  from  2  to  3  ieet  per  second.  Practically  no  ice  forms  in 
it  any  time. 
6-06 3 
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Discharge  measurements  are  made  from  a  foot  plank  placed  across  the  stream  tod 
tened  at  the  ends  to  pieces  of  timber  buried  in  the  bank.     The  plank  is  marked  at  1-foAl 
intervals.     The  initial  point  for  soundings  is  the  north  end  of  the  plank,  marked  zero. 

The  gage,  daily  readings  of  which  are  made  by  Uriah  Benson,  is  a  2  by  2}  inch  ironb* 
driven  vertically  into  the  bed  of  the  stream,  supported  at  the  top  by  the  plank  from  fftkj 
the  measurements  are  made,  and  graduated  by  means  of  punch  holes.  The  bench  rank 
is  a  point  on  a  projecting  rock  on  the  southeast  corner  of  a  rock  house  about  400  feet  north*' 
west  from  the  station.  It  is  marked  with  red  paint.  Elevation  above  zero  of  gage,&&tt1 
feet. 

A  description  of  this  station,  gage  height,  and  discharge  data  and  rating  table  tic  coo, 
tained  in  Water-vSupply  Paper  No.  133  of  the  United  States  Geological  Survey,  pp.  251-2A 

Discharge  measurements  of  Blacksmith  Fork  power  plant  race,  near  Hyrum,  Utah,  in  1905. 


Hydrographer. 


Width. 


January  23 ;  \V.  (3.  Swcndsen. 

Octolwr  2» do 


I  Feet. 
J  12.0 
.1      13.5 


Area  of 
flection. 

Mean 
velocity,  j 

Gape 
heiint. 

Dis- 
coup 

Square 
feet. 

Feet  per  ' 
second. 

FeeL 

Sta* 
/«t 

23 

2.55 

150 

S 

28 

3.02 

190 

0 

Daily  gage  heigfit,  in  feet,  of  Blacksmith  Fork  power  plant  race  near  Hyrum,  Utah,  fir  1WL 


Daw 


Jan.  |  Feb.     Mar.      Apr.  ,  May.    June.    July.     Aug.     Sept.  .  Oct.     Not.  '  Ik. 


I 


I 

4. 

o 

'     4. 

3 

4 

4 

4. 

5 

ft 

4. 

4. 

s 

4. 

<» 

10 

11 

4. 

4. 

4. 

12 

4. 

13 

4. 

14 

4. 

15 

4. 

1ft 

4. 

17 

4 

is 

4. 

10  . 

4. 

20 

4. 

21 

4. 

■» 

4. 

23 

24 

4. 

4. 

or, 

4. 

2ft 

4. 

°7 

4 

2X 

4. 

21)..      .    . 

..     .        4 

30 

31 

4. 

4 

1 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.4 

4.4 

4.4 

4.4 

4.4 

4.5 

4.5 

4.5 

4.45 

4.  45 

4.  45 

4.45 

4.45 

4.45 

4.  45 

4.45 

4.45 

4.45 

4.  45 

4.5 


-.  I 


l 
4.5  I 
4.5 
4.5 
4.5 
4.5 
4.  ft 
4  ft  | 
4.  ft  ' 

4.6 ; 

4.  ft  I 
4.  ft  ' 

"! 

4.  ft  I 
4.  ft 

4.7  | 

«i 

4.8  J 
4.8  i 
4.S  | 
4.8 

4.5  ; 

4.  5 
4.5  ; 
4.  5 
4.5 
4.5  | 
4.5 
4.  5  ! 


4.5 
4.5 
4.5 
4.5 
4  5 
4.5 
4.4 
4.4 
4.4 
4  4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
4.  ft 
4.  ft 
4.  ft 
4.  ft 
4.  ft 
4.  ft 
4.6 
4.6 


4.0 
4  6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.  ft 
4.6 
4  5 
4.5 
4.5 
4.5 
4.5 
4.5 
4  4 
4  4 
4.4 
4.4 
4.4 
4.4 
4.4 
4  4 
4.4 
4.  ft 
4.  ft 
4.  ft 
4.  ft 
4.  ft 
4.  ft 


4.6 
4.G 
4.6 
4.6 

«..| 

4.6  | 
4  6  '. 

46' 

4.6  j 

4.6  I 

4.6  I 

4.6 

4.6 

4.6 

4.6 

4.6 

4  6 

4.6 

4.6 

4.6 

4.6 

4.6 

i 
4.6, 

4.  ft  i 

1ft  | 
4.6  | 
4  ft  ' 


4.6 



4.6 



4.6 

4.6 



4.6 

«•«■ 

4.6  i 

4.61 

4.6  1 

4.6  1 

4.6  1 

"j 

4.6    

4.6 

4.6 


4.6 
4.6 
4.6 
4.6 
4.5 
4.5 
4.5 
4.5 
4.4 
4.4 
4.4 
4.3 
4.3 
4.3 
4.3 
4.3 


4.5  ] 

4.5 ; 

4.5  I 
4.4, 
4.4  | 
4.4, 
4.4, 
4.4  | 
4.4! 
4.4  '•« 
4.4  ' 
4.4  ' 

'■«  ! 

4.4; 

4.4, 
4.4  ;' 


4.6  1 


4. 
4. 
4. 

4. 
4. 
4. 
4. 

4. 
4. 
4. 
4 

4.9  ' 
4.9  ' 
4.9  1 

4.9 
4.9  ! 
4.9! 
4.9  I 
4.9  1 
4.9, 


I 
19 

4  9 

ifl 
49 

4.9' 

4  9 

4.9 

19 

49 

19 

19 

19 

19 

19 

4.9  ' 

4.9 

49 

19; 

19 

19  i 

19 

19! 

4.9, 

19 

19  , 

19 

19, 

19 

19> 


it 

it 
it 
it 

it 

it 

it 

it 

it 

it 

45 

i5 

iS 

i5 

46 

i» 

i6 

16 

i5 

4.5 

iS 

I* 

i* 

4: 

4.7 

4T 

i* 

4.8 

t« 

48 

IS 


Sote.-  -Flow  not  materially  aflected  \>y  ww  coi\A\Uo\\*. 
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rating  table  for  Blacksmith  Fork  power  plant  race  near  Hyrum,  Utah,  from  January 
1  to  DecemberSL  1905. 


^  '  Discharge.  (   £$?x      Discharge.      ^    .Discharge 


Gage 
height. 


Feet.     \Second-feei. ; 


4.30 
4.40 


Feet.     Second-feet:^      Feet.     Second-feet 
4.50    ;  58    j,        4.70  73 

4.00    >  66    ;         4.80    I  80 


Feet. 
4.90 


Discharge. 
Second-feet: 


Mote.— Tiie  above  table  is  applicable  only  for  open-channt  1  conditions.    It  is  based  on  eight  dis- 
fc«rg»  measurements  made  during  1904-5.    It  is  fairly  well  defined. 

Kmtimated  monthly  discharge  of  Blacksmith  Fork  power  plant  race  near  Hyrum,  Utah,  for  1905. 


Month. 


January 

^February 

Murch 

April 

M*y 

June 

July 

August  1-30 

September  15-30 

October 

November 

*>eceinber 

The  year.. 


Discharge  in  second-feet. 

Total  in 

Maximum. 

Minimum. 

Mean.  * 

acre-feet. 

58 

54 

57.2 

3,517 

58 

51 

55.2 

3,066 

66 

58 

59.8 

3,677 

80 

58 

65.3 

3,886 

66 

51 

57.6 

3,542 

66 

51 

59.9 

3,564 

66 

66 

66.0 

4,058 

GO 

44 

59.8 

3,558 

58 

51 

52.3 

1,650 

88 

51 

62.5 

3,843 

88 

.  88 

.     88.0 

5,236 

88 
88 

58 

74.5 

4,581 

51 

63.2 

44.190 

WEBKR  RIVER  BASIN. 
DESCRIPTION"  OF  BASIN. 

Weber  River  rises  on  the  northern  slope  of  the  Uinta  Mountains  and  flows  in  a  tortuous 
bourse  northwestward  into  Great  Salt  Lake. 

The  upper  portion  of  the  basin  is  very  rough.  The  highest  peaks,  reaching  an  elevation 
of  about  13,000  feet,  are  masses  of  sandstone  and  quartzite,  entirely  barren  of  vegetation 
*nd  covered  with  snow  for  almost  the  entire  year.  Farther  down  the  prevailing  formation 
is  limestone,  overlain  with  sandstone  and  conglomerate.  A  thin  layer  of  soil  covers  the 
basin  in  patches  and  supports  small  groves  of  fir  and  aspen.  There  are  no  extensive  forests, 
tneadows,  or  marshes.  The  greater  part  of  the  precipitation  is  in  the  form  of  snow,  the 
melting  of  which  is  the  chief  source  of  the  spring  flood  and  early  summer  flow.  A  large 
part  of  the  normal  flow  is  derived  from  springs,  which  are  well  distributed  over  the  area. 
Numerous  tributaries,  all  short  and  confined  to  steep,  narrow  canyons,  enter  all  along  the 
course. 

Between  Oakley  and  Croyden  the  river  traverses  a  very  narrow  valley  comprising  irri- 
gated farms.  The  principal  formation  over  this  area  is  of  conglomerate  and  sandstone,  with 
but  little  loose  and  porous  overlying  soil  except  near  the  stream  bed,  where  the  deposit 
of  bowlders  and  soil  ranges  from  10  to  20  feet  in  depth.  The  chief  tributaries  in  this  stretch 
of  the  river  are  Beaver  Creek,  which  enters  from  the  south  about  6  miles  below  Oakley  and 
drains  a  rough  country  about  71  square  miles  in  extent :  Chalk  Creek,  from  the  east,  which 
drains  a  rough,  dry  country,  about  24S  square  mi'es  in  area,  and  enters  the  Weber  15  miles 
above  Croyden;  and  Lost  Creek,  which  comes  in  from  the  east  at  a  point  about  oue-haAt 
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mile  above  the  Devils  Slide  gaging  station  and  has  a  watershed  of  205  square  mile*, 
ing  stations  are  maintained  near  the  mouth  of  Chalk  and  Lost  creeks. 

Between  Croyden  and  Plain  City  the  stream  flows  in  a  well-defined  channel  thr 
comparatively  narrow,  steep  canyon,  with  occasional  stretches  of  narrow  valley  con 
irrigated  farming  lands.  The  rock  Is  a  porous  and  badly  fissured  sandstone  and  con; 
ate,  with  but  little  overlying  soil.  Near  the  mouth  of  the  canyon  the  material  is 
rough  but  compact  limestone.  East  Creek,  which  enters  near  Morgan,  discharges  b 
water  into  the  river,  as  its  flow  is  completely  controlled  by  a  storage  reservoir  about 
above  its  mouth,  the  water  being  used  for  irrigation  in  the  Morgan  Valley,  throud 
the  Weber  flows.  After  leaving  the  Wasatc  h  Range  the  Weber  enters  the  Great  Sa 
Valley,  through  which  it  flows  in  a  well-defined  channel  with  no  overflow. 

Ogden  River  joins  the  Weber  about  8  miles  above  Plain  City.  It  drains  a  nx 
rugged  limestone  area,  363  square  miles  in  extent,  in  the  western  slopes  of  the  V 
Range.  The  main  stream  and  its  numerous  short  tributaries  are  confined  to  steep, 
canyons.  The  entire  normal  flow  of  the  stream  is  diverted  for  irrigation  near  the 
the  canyon  about  3  miles  above  the  mouth  of  the  river,  after  being  used  for  the  c 
ment  of  power  by  the  Utah  Light  and  Railway  Company.  The  flood  and  wint 
therefore,  is  all  that  reaches  the  Weber,  except  for  a  small  amount  of  seepage  fi 
irrigated  district.     The  city  of  Ogden  also  derives  i<s  water  supply  from  Ogden  Ri 

There  are  at  present  no  storage  reservoirs  on  the  Weber,  but  a  number  of  po& 
exist. 

WKBER  RIVER  NEAR  OAKLEY,  UTAH. 

This  station  was  established  October  22,  1904.     It  Is  located  approximately  : 
south  of  the  main  canyon  road,  about  3  miles  above  Oakley,  Utah,  and  is  above  a 
sions  to  the  Kainas  prairie  region.     The  object  of  the  station  is  to  determine  thr 
of  water  available  for  diversion  through  the  low  Kamas  Pass  into  Pmvo  River, 
a  part  of  the  reclamation  scheme  in  the  development  of  the  Weber  River  project. 

Except  for  a  slight  depression,  which  probably  carries  a  small  amount  of  water 
extreme  floods,  there  is  but  one  channel  at  all  stages.  The  right  bank  for  about 
from  the  main  channel  is  a  low,  wooded  bottom,  and  is  liable  to  overflow  at  extrv: 
water;  the  left  bank  is  high  and  wooded.  The  bed  of  the  stream,  which  is  comj 
largo  bowlders,  gravel,  and  soil,  is  very  rough,  but  thus  far  has  been  found  to  be  pen 
Ice  forms  during  Decerning  and  January  to  a  sufficient  extent  to  render  open-channe 
useless.  The  flow,  which  ranges  from  about  75  to  1,000  second-feet,  reaches  a  mi 
during  May  and  a  minimum  during  the  winter  months.  The  velocity  ranges  fron 
foot  per  second. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  cable  is  rm 
1-foot  intervals  with  pain; ,  the  anchor  bolt  which  supports  the  cable  on  the  left  bar 
the  initial  point.  A  guv  line  stretched  across  the  stream  about  40  feet  above  the 
section  is  found  useful  at  all  stages. 

The  gage,  which  is  read  daily  by  John  Franson,  a  farmer,  is  of  the  inclined  n 
consists  of  three  sections  of  2-foot  by  one-half  inch  iron,  fastened  to  the  solid  lit 
ledge  by  means  of  bolts  set  in  cement.  It  is  graduated  with  chisel  marks  and  paint 
vertically.  The  bench  mark  is  a  United  Sta'.es  Geological  Survey  standard  metall 
set  in  the  ledge  0.5  foot  from  the  anchor  1h>1  used  as  initial  point  for  soundings:  rl 
above  zero  of  gage,  1  1.79  feet. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in 
Supply  Paper  No.  133  of  the  United  S*a:es  Geological  Survey,  pp.  253-254. 
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Discharge  measurements  of  Weber  River  near  Oakley,  Utah,  in  1905. 


Hydrographer. 


W.  G.  Swendaen. 

do 

do 

do 

do 

C.  Tanner 

W.  D.  Beers 


Width. 


Feet. 

41 
41 
47 
51 
49 
42 
42 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Square 
feet. 

Feet  per 
'  second. 

Feet. 

Second- 
feet. 

55 

1.13 

4.10 

63 

55 

1.17 

4.10 

65 

91 

2.65 

4.92 

243 

137 

5.75 

6.00 

787 

116 

3.34 

5.30 

389 

57 

1.26 

4.20 

72 

62 

1.10 

4.18 

68 

>aiZy  gage  height,  in  feet,  of  Weber  River  near  Oakley,  Utah,  for  1906. 


Jan.      Feb.     Mar.     Apr.     May.    Jane.    July. 


4.05  1    4.1 


1                i 

..1    5.4 

1 

".I. 

1             1 

..' |     4.05    

..' ' 4.1     | 

..1 4.1 

J    4.7    ! 4.1 

.J 1 4.15  1 

i 

4. 15  : 

4.15  1 

1 

""! 

5. 1     ,     4. 15  ' 
4.15 

! 

4.  15  , 

..'     4.5 

4.2 

4.2 

4. 2 

4. 2 

4.3         4.2    , 
4.  15 

4.15 

. .      4. 05 

4.15  ! 

4.  15  1 

1 
4. 15  | 

4. 15 



4.15 

4.15 

4.15 

4.15 

4.15 

4.2 

4.25 

4.3 

4.35 

4.35 

4.4 

4.4 

4.35 

4.3 

4.3 

4.3 

4.3 

4.35 

4.35 

4.35 

4.4 

4.45 

4.45 

4.45 

4.45 

4.  55 

4.6 

4.05 

4.  75 

4.8 

4.  So 

4.0 

4.9 


I 


I 


I 


4.95 
5.05 
5.05 
4.9 

4.8 

4.7 

4.75 

4.8 

4.8 

4.75 

4.7 

4.7 

4.7 

4.7 

4.7 

4.8 

5.0 

5.2 

5.3 

5.35 

5.4 

5.65 

5.7 

5.7 


5.8 
5.  So 
5.85 


6.0 

6.15 

6.3 

6.4 

6.45 

6.5 

6.6 

7.0 

6.8 

6.3 

6.25 

6.3 

6.3 

6.3 

6.25 

6.0 

5.9 

5.7 

5.7 

5.8 

5.  75 

5.75 

5.7 

5.6 

5.55 

5.4 

5.  35 

5.35 


5.0 

4.95 

4.9 

4.8 

4.75 

4.75 

4.7 

4.7 

4.7 

4.65 

4.65 

4.6 

4.6 

4.65 

4.  55 

4.55 

4.  55 

4.5 

4.5 

4.5 

4.5 

4.45 

4.4     \ 

4.35  ! 

4.35 

4.3    j 

4.3     ! 

4.3 

4.3 


Aug.  ;  Sept. 


4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.15 

4.15 

4.15 

4.15 

4.  15 

4.15 

4.  15 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 


4.05 

4.05 

4.05 

4.05 

4.05 

4.05 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1    ; 

I 

4.2 
4.35 


Oct. 

4.35 

4.3 

4.3 

4.25 

4.25 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.15 

4.15 

4.1 

4.1 

4.1 

4.15 

4.15 

4.15 


Nov. 


Dec. 


4.05 
4.0 
4.0 
4.0 


4.1 
4.2 


4.8 


5.15 


4.75 


4.85 


conditions  January,  February,  and  Decern  I mt  noted  on  observer's  records  as  follows: 

je  at  banks;  river  open  in  the  center. 

ice  1  foot  thick  at  banks;  0.5  foot  thick  in  the  center. 

ice  broken  up. 

river  clear. 

river  clear. 

ice  at  banks;  river  open  in  the  center. 

.  ice  0.5  foot  thick  at  banks;  0.25  foot  thick  in  the  center. 

,  ice  broken  up.  \ 
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March  1,  river  clear. 

December  2,  ice  0.3  foot  thick  at  banks. 

The  following  thicknesses  of  ice  were  recorded  during  December: 


Feet. 

December  9 0.7 

December  13 5 

December  16 « 

December  20 6 


December  23. 
December  27 . 
December  30. 


Observer  reports  no  anchor  ice  during  December. 

Gage  readings  during  December  are  to  the  surface  of  the  water  in  a  hole  cut  in  the  ice. 

Station  rating  tall*  for  Weber  River  near  Oakley,  Utah,  from  October  23,  1904,  to  Dectmbtr 

31,  1905. 


Gage 
height. 

Discharge. ! 
Second-feet. 

Gage 
height. 

Discharge. j| 
Second-feet  J! 

height. 

Discharge. ! 

Gage 
height. 

Discharge. 

Fert. 

Feet. 

Feet. 

Second-feet.' 

Feet. 

Second-fed. 

4.  GO 

46     | 

4.80 

209    || 

5.00 

542    1 

6.40 

1,0*  J 

4.10 

58    ,j 

4.90 

241     '! 

5.70 

597    1 

6.50 

1,145 

4.20 

73     ' 

5.00 

275    || 

5.  HO 

655    1 

6.60 

1,227 

4.30 

90     ! 

5.10 

312     ' 

5.90 

716    1 

6.70 

1,312 

4.40 

109 

-5.20 

352    J 

0.00 

780 

6.80 

1,400 

4.50 

130     , 

5.30 

395    ,, 

6.10 

847    1 

6.90 

1,490 

4.  GO 

154     ; 

5.40 

441 

6.20 

917    i 

7.00 

1,580 

4TO 

180  ., 

5.50 

490 

6.30 

990    | 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  eight  disch»ip 
measurements  made  during  1904-5.    It  is  well  defined  lx>tweon  gage  heights  4  feet  and  6  feet. 

Estimated  monthly  discharge  of  Weber  River  near  Oakley,  Utah,  for  1904  o:nd  I'M. 


Month. 


1904. 


October  23-31 . . 
November  1-26. 

March 

April 

May 

June 

July 

August 

September 

October 

November 


1905. 


The  period  (19051. 


Discha 

rgo  in  seconc 
Minimum. 

l-foet. 
Mean. 

Total  in 

Maximum. 

acre-fert- 

82 

82 

82  0 

1,464 

100 

66 

72.1 

3,718 

73 

58 

64.3 

3,*4 

241 

66 

124 

7.33 

686 

180 

372 

22,K° 

1,580 

312 

808 

4S,«0 

275 

90 

156 

9,582 

90 

58 

70.4 

4.39 

100 

52 

58.9 

3.36 

100 

58 

73.0 

4,4* 

66 

58 

59.9 

ZM 

1U7.<<» 

Note.-  -Ice  conditions  Noveml>er  27.  1904.  to  February  28, 1905.  and  December  2-31. 1905.  Dicta*1?* 
interpolated  on  days  when  gag*'  was  not  read. 

WEBER  KIVEK  NEAR  CROYDEN,  UTAH. 

This  station  was  established  February  1,  1905.  It  is  located  about  1J  miles  west  of  the 
town  of  Croyden,  one-fourth  mile  below  the  junction  of  Lost  Creek  and  Weber  River- 
about  three-fourths  mile  up  the  river  from  Croyden  station  on  the  Union  Pacific  Railroad 
and  10  miles  down  the  river  from  the  town  of  Echo,  just  below  the  narrow  canyon  at 
the  lower  end  of  Henefer  Valley. 


WEBER   RIVER   BASIN. 
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(*he  station  is  important  as  showing  the  amount  of  water  available  for  storage  in  the 
nefer  basin,  about  2  miles  above  the  station,  the  development  of  which  is  a  part  of  the 
tarnation  scheme  on  the  Weber  River  project.  The  winter  records  will  be  of  special 
lue,  since  the  entire  winter  flow  of  the  stream  is  at  present  discharged  as  waste  into 
sat  Salt  Lake. 

Hie  channel  is  straight  for  about  1,000  feet  above  and  700  feet  below  the  station.  Both 
nks  are  sloping  and  sufficiently  high  to  prevent  overflow.  The  bed  of  the  stream  is  of 
all,  compact  gravel  and  soil  and  is  smooth  and  permanent.  The  velocity  is  moderate 
i  uniform.  The  stream  is  shallow,  especially  during  low  water,  the  depth  seldom 
seeding  3  feet.  There  is  a  free  flow,  no  obstruction  to  gage  readings  or  discharge 
asurements  existing.  Information  as  to  winter  conditions  is  as  yet  rather  indefinite. 
Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  cable  is  marked 
5-foot  intervals,  the  west  face  of  a  tree  to  which  the  east  end  of  the  cable  is  attached 
ng  the  initial  points  for  soundings. 

[Tie  gage,  which  is  read  daily  by  Isaiah  Stewart,  a  farmer  who  lives  about  300  feet  from 
station,  is  an  inclined  piece  of  4  by  4  inch  fir,  fastened  to  vertical  posts  near  the  water's 
je  and  to  a  large  cotton  wood  tree  on  the  right  bank  about  75  feet  above  the  cable.  It  is 
duated  to  read  vertically.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  3-inch 
tal  poet  set  3}  feet  in  the  ground  on  the  bank  20  feet  north  from  the  gage ;  elevation 
>ve  datum  of  gage,  8.41  feet;  (2)  a  30-penny  nail  driven  in  the  tree  which  supports  the 
per  end  of  the  gage;  elevation  above  gage  datum,  7.87  feet. 

Results  of  discharge  measurements  at  this  station  are  contained  in  Water-Supply  Paper 
.  133  of  the  United  States  Geological  Survey,  page  364. 

Discharge  measurements  of  Weber  River  near  Croytlon,  Utah,  in  190o. 


Date. 

Hydrographer. 

Width. 

iaary31«... 
,rch7 

W.  O.  Swendsen 

Feet. 
90 

do 

95 

yi 

do 

102 

M17 

do 

100 

ae28 

do 

91 

*U8t  19 

Tember  1G. . 

W.  D.  Beers 

89- 

W.  0.  Swendsen 

91 

Area  of       Mean     |     Gage 
section,     velocity.  ■   height. 


Square, 
feet. 

Feet  per 

second. 

Feet. 

95 

2.04 

1.90 

126 

2.67 

2.22 

192 

3.73 

2.85 

213 

4.10 

3.a5 

113 

2.45 

2.10 

50 

.92 

1.40 

88 

1 . 7«"> 

1.75 

Dis- 
charge. 

Second- 
feet. 

193 

337 

703 

875 

277 

51 

155 


a  Measurement  made  by  wading. 


40  STREAM    MEASUREMENTS   IN    1905,   PART    XII. 

Daily  gage  height,  in  feet,  of  Weber  River  near  Croydon,  Utah,  for  1905. 


Day. 


Jan.      Feb. 


1 

i 

2 1 

3 ' 

4 ■ 

5 ' 

6 ' 

7 ' 

8 1 

10. 

11. 


n 1 1 

13 : 

14 1 

15 i 

18 1 

17 j 

,8 ..:... 

,9 1 

20 1 

21 ' 

22 

1    l.< 


.95  | 
.95  j 
95  i 

>\ 

9 
9 
85 
8 
8 
65 
65 
65 
,65 
.65 
8 

,8  ; 

,8  ! 
.8    i 

■8  ! 
8     I 


1 

1.9 

1.95 

1.95 

1.95 

: ' 

1.95 

' 

• 

1.9      

Mar.     Apr. 


1.95 

1.95 

2.0 

2.1 

2.2 

2.1 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.05 

2.05 

2.0 

2.0 

1.95 

2.0 

2.1 

2.05 

2.0 

1.95 

1.9 

1.95 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 


May.  I  June,  j  July.  '  Aug.  ■  Sept. 


I 


1.95 

2.65 

2.85 

1.9 

2.0 

2.8 

3.0 

1.9 

2.0 

2.75 

3.1 

1.85 

1.95 

2.6 

3.55 

1.8 

1.95 

2.6 

3.6 

1.75 

1.95 

2.55 

3.35 

1.7 

1.95 

2.5     , 

3.3 

1.65 

1.95 

2.45 

3.9 

1.6 

1.95 

2.5 

3.9 

1.55 

2.2 

2.5     , 

3.9 

1.5 

1.4 

2.3 

2.4  ; 

3.4 

1.5 

1.5 

2.25 

2.4    I 

3.4 

1.5 

1.5 

2.2 

2.4     | 

3.4 

1.5 

1.5 

2.15 

2.35  ; 

3.45 

1.5 

2.15 

2.3     j 

3.5 

1.5 

2.2 

2.3     . 

3.5 

1.5 

2.25 

2.3 

3.0 

1.55 

2.3 

2.4     ! 

2.9 

1.75 

2.3 

2.6 

2.8 

1.9 

2.4 

2.7     j 

2.7 

1.9 

2.6 

2.8    j 

2.7 

1.9 

2.4 

2.95  j 

2.65 

1.9 

2.2 

2.95  | 

2.6 

1.8 

2.3 

2.95  I 

2.6 

1.8 

2.3 

2.9    , 

2.4 

1.8 

2.4 

2.85  j 

2.3 

1.6 

2.6 

2.85  j 

B.2 

1.5 

2.7 

2.8 

2.0 

1.45 

2.6 

2.8 

2.0 

1.4 

2.6 

2.75 
2.75  , 

1.95 

1.4 
1.4 

Note.— Narrow  strip  of  ice  along  edges  during  part  of  the  winter  months,  but  not  enough  to 
materially  affect  the  flow. 

Station  rating  table  for  Weber  River  near  Croydon,  Utah,  from  January  SI  to  December  SI, 

1M5. 


Gage 
height. 

Discharge,  i 

Gage 
height. 

'  Discharge. 

(J  age 
height 

Ftet. 

Se 

'ond-frtt. 

Feet. 

Second-feet. 

Feet. 

1.40 

I 

50    1 

2.10 

274 

2.80 

1.50 

! 

73     ' 

2.20 

!              319 

2.  IK) 

1.00 

i 

99 

2.30 

308 

3.00 

1.70 

1 

i 

128 

2.40 

j              422 

3. 10 

1.80 

i 

160 

2.50 

\              480 

3.20 

1.90 

I 
1 

195     , 

2.60 

1              541 

3.30 

2.00 

233     | 

2.70 

1               605 

Discharge.  I 

Gage 
height. 

Discharge. 

Second-feet. \ 

Feet. 

Second-feet.^ 

673    ' 

3.40 

1,160   | 

745    i 

3.50 

1,250   j 

820     \ 

3.60 

1,345    , 

900    , 

3.70 

1,445    { 

9S5    ' 

3.80 

1,545    | 

1,070    i 

! 

| 

3.90 

1,650 

Note. — The  above  table  is  applicable  only  for  open  channel  conditions.     It  is  baaed  on  seven  dis- 
charge measurements  made  during  1905.    It  is  well  defined  between  gage  heights  1.4  feet  and  3.1  feet. 
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Estimated  monthly  discharge  of  Weber  River  near  Croydon,  Utah,  for  1905. 


Month. 


fcfcruary. 

arch 

aifl 

*y 


Jy 

agnst 

ptember. 

stober 

jvember. . 
xember.. 


scha 
um. 

rge  in  second- 
Minimum.  ; 

ml 

fort. 
Mean. 

Total  in 
acre-feet. 

214 

175 

9,719 

319 

1:15 

24C 

15,130 

605 

214" 

346 

20,590 

782 

3<W 

574 

35,290 

A50 

214 

876 

52,130 

195 

50| 

119 

7,317 

73 

50  ; 

52.2 

3,210 

128 

»i 

73 

4,344 

160 

99 

115 

7,071 

178 

144  , 

157 

9,342 

178 

73 

112 

6,887 

The  period. 


Note.— See  note  to  gage-height  tabic,  p.  40. 

WEBER  RIVER  NEAR  PLAIN  CITY,  UTAH. 

ITiis  station  was  established  in  1903  by  the  State  of  Utah,  under  the  direction  of  the 
Ate  engineer,  and  was  maintained  under  his  direction  until  May  14,  1905,  when  it  was 
ken  up  by  the  United  States  Geological  Survey  with  the  stipulation  that  the  expense  of 
illy  gage  readings  should  be  defrayed  by  the  State.  It  is  located  at  the  Plain  City  and 
"est  Weber  highway  bridge,  about  10  miles  west  of  Ogden,  on  the  main  road  leading  to 
lain  City  and  West  Weber,  below  all  points  of  diversion  from  and  inflow  to  the  stream. 
The  station  is  important  as  showing  the  amount  of  water  discharged  by  the  stream  into 
reat  Salt  Lake,  information  necessary  to  the  adjudication  of  water  rights  on  the  Ogden 
id  Weber  rivers. 

Both  banks  are  abrupt  and  sufficiently  high  to  prevent  overflow.  The  bed  of  the  stream 
composed  of  clay,  sand,  and  gravel  and  is  comparatively  smooth,  but  it  is  liable  to  shift 
iring  flood  seasons.  At  normal  stages  the  stream  is  sluggish,  but  at  high  water  the  veloc- 
f  ranges  from  2  to  3.5  feet  per  second.  The  discharge  at  this  point  may  vary  from  5,500 
cond-feet  during  the  spring  flood  to  almost  nothing  during  summer,  when  the  entire  flow 
diverted  above  for  irrigation,  that  passing  the  station  being  merely  seepage  from  the 
rigated  lands  tributary  to  the  stream.  Information  as  to  ice  conditions  is  as  yet  indefinite. 
Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge,  which  is  a  two- 
>an  steel  truss  structure,  with  a  center  pier  of  two  metallic  cylindrical  caissons  4  feet  in 
ameter  and  filled  with  concrete.  The  floor  railing  of  the  bridge  is  marked  at  5-foot 
tervals,  beginning  at  a  zero  mark  which  is  coincident  with  the  north  face  of  the  south 
>utment,  this  being  the  initial  point  for  soundings. 

The  upstream  face  of  the  center  bridge  pier  is  graduated  to  feet  and  tenths,  marked  with 
hite  paint,  and  forms  the  gage,  which  is  read  daily  by  David  ().  Wadman.  No  l>ench 
arks  have  yet  been  established. 


Date. 


Discharge  measurements  of  Weber  Rhvr  near  Plain  City,  Utah,  in  J  905 
Hydrographer.  Width 


I 


*yi3 

ky  18 

"PtemberS*. 
fovember  17 . 


An'ii  of 
section. 


C.  Tanner 

W.  O.  Swendsen  . 

A.  B.  Larson 

W.  G.  Swends««n. 


Feet. 
127 
132 

105 


Square 
fat. 

5*M 

789 


Mean     ' 
velocity.  | 

Frrt  per  I 
xtcond. 

2.45 

2.40  ' 

.92 

1.04  ! 


Gage     I  Din- 
neigh  t.   •  charge. 

I 
Srcojid- 

Fett.  frrt. 

8.30  1.3H2 

9.30  1.S94 


2.80  : 
4.00  I 


4.7 
115 


a  Measurement  marie  KM)  feet  l>v\ow  staUcm. 


,«_! 
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Daily  gage  height,  infect,  of  Weber  Hirer  near  Plain  City,  Utah,  for  1905. 
Day. 


May.   !  June.      July. 


Aug.      Sept.   I    Oct.       Nov.     I**- 


1 

2 I 

3 ' 

4 '. ! 

5 \ 

6 ' 

7 

8 

9 1 < 

10 

11 1 

12 

13 

8.3 

14 

8.3 

15 

8.2 

10 

8.3 

17 

8.C 

18 

9.1 

19 

9.8 

20 

9.8 

21 

10.1  ' 

a 

,.s 

23 

M| 

24 

9.0 

25 

K41 

26 

8.0  | 

27 

8.0 

28 

7.9  i 

29 

7.9 

30 

741 

31 

7.0 

0.5 

3.2 

2.8 

2.8 

3.2 

4.1         I 

0.7 

3.1 

2.8 

2.8  ' 

3.3 

4.2         4 

6.7 

3.0 

2.8 

2.8 

3.3 

4.2  1       < 

6.G 

3.0 

2.8 

2.8 

3.4 

4.2         • 

0.8 

3.0 

2.8 

2.8  ! 

3.3 

4.2  1 

6.6 

3.0 

2.8 

2.8 

3.2 

4.2 

6.4 

2.9 

2.8 

2.8 

3.1 

4.2 

6.1 

2.9 

2.8 

2.8 

3.2 

4.2 

0.8 

2.9 

2.8 

2.8 

3.2 

4.2 

7.4 

2.9 

2.8 

2.8! 

3.3 

4.2 

6.8 

2.9 

2.8 

2.8 

3.3 

4.2 

6.6 

3.0 

2.8 

2.8  | 

3.2 

4.2 

6.4 

3.0 

2.8 

2.8  ' 

3.1 

4.2 

6.2 

2.9 

2.8 

2.8 

3.1 

4.1 

0.0 

2.8 

2.8 

2.8  | 

3.1 

4.1  1 

5.9 

2.8 

2.8 

2.8  , 

3.2  ' 

4.1 

6.0 

2.8 

2.8 

2.9  1 

3.2 

4-1  . 

6.1 

2.S 

2.8 

2.9  ; 

3.2 

4.1  • 

5.9 

2.8 

2.8 

3.2  j 

3.3 

4.1 

5.6 

2.8 

2.8 

3.2 ; 

3.3 

4.1  , 

5.0 

2.8 

2.8 

3.2  | 

3.4  j 

4.1  ' 

5.0 

2.8 

2.8 

3.1  1 

3.4! 

4.2. 

5.1 

2.8 

2.8 

3.1  1 

3.5 

4.2: 

4.9 

2.8 

2.8 

3.1  1 

3.5 

4.3 

4.5 

2.8 

2.8 

3.2- 

3.6  | 

4.4 

4.3 

2.8 

2.8 

3.2 

3.7 

4.5 

4.0 

2.8 

2.8 

3.2  j 

3.7 

4.5, 

3.4 

2.8 

2.8 

3.2 

3.8 

4.5! 

3.0 

2.8 

2.8 

3.2: 

3.9  ; 

4.5! 

3.0 

2.8 

2.8 

3.2  | 

4.0 

4.5  ' 

2.8 

2.8 

| 

4.1    . 

Note.    Stream  probably  frozen  after  I>ecemt>er  17. 
Station  rating  table  for  Welter  River  near  Plain  City,  Utah,  from  May  13  to  December  31,  M 


hdgft.  '"-*"*.1  iJSSi.:,"**»n* 


2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 


5 

4.30 

8    i 

4.40 

13 

4.50 

19 

4.  GO 

20 

4.70 

34 

4.  SO 

43 

4.90 

53 

5.00 

04    , 

5.10 

70    1 

5.  20 

88 

5.30 

101     ' 

5.40 

115    < 

5.50 

129    '' 

5.60 

143 

5.70 

158 
174 
191 
209 
228 
248 
209 
290 
312 
334 
357 
381 
405 
4:10 
450 


(•ace 
height. 


5.80 
5.90 
0.00 
0. 10 
0.20 
0.30 
0.40 
0.50 
0.00 
0.70 
0.80 
0.90 
7.00 
7.20 


arge. 

1     Gage 
height. 

Discharge. 

i-feet. 

|     Feet. 

Second-feet. 

483 

7.40 

1.007 

511 

1        7.60 

1.088 

540 

j        7.80 

1.173 

569 

j        8.00 

1,200 

599 

1      a  20 

1.348 

629 

1        8.40 

1.438 

660 

,        8.60 

1,530 

691 

a  so 

1.624 

723 

1      9.00 

1,720 

755 

1     9.20 

1,817 

788 

9.40 

1,910 

822 

9.60 

2,016 

857 

9.80 

2,117 

930 

10.00 

2,220 

The  above  table  i«  applicable  only  Iot  open-channel  conditions.    It  is  baaed  on  four  discharge  *5 
urementB  made  during  1905  and  the  lorm  ot  tue  \«&-A  cvmw.   \x  \%  v*tf\  ta&ofcd. 


WEBER   RIVER   BASIN.  43 

Estimated  monthly  discharge  of  Weber  River  near  Plain  City,  Utah,  for  liH)o. 


Month. 

Dischai 
:  Maximum. 

pge  in  ieconil-fret. 
Minimum.  1    Mean. 

857       1,544 
13  1        501 
5              8.3 
,5              5.0 
5  1          12.9 
19  1          45.4 
129  !        148 
191  !        208 

~"  ~ 

Total  in 
acre-feet. 

»y  13-31.. 

2,272 

58,190 

r* 

1,007 

29,810 

y ,.. 

1                 26 

510 

gust 

itember. 

5 

20 

307 
768 

:ober 

rem  be  r 

ember  1-17 

The  period _ . _ 

129 

•               191 

248 

2,792 
8,807 
7,014 

108,100 

1 

LOST  CREEK  NEAR  (  UOYDKN,  ITAII. 

/ost  Creek,  which  enters  Weber  River  near  the  town  of  Croyden,  drains  an  area  of  205 
are  miles.  The  basin  is  generally  rough  and  barren,  the  rocks  being  conglomerate  and 
dstone,  with  a  few  outcropping  ledges  of  loose,  porous  limestone  and  but  a  thin  layer 
»il.  The  stream  flows  for  the  most  part  in  a  narrow  canyon,  with  occasional  small 
s  devoted  to  irrigated  farms.  Near  the  head  the  creek  receives  numerous  tributaries, 
short  and  confined  to  steep,  narrow  canyons.  The  normal  flow  conies  principally  from 
ings,  well  distributed  over  the  entire  watershed,  but  the  spring  flood  is  caused  by  the 
tting  of  snow,  which  forms  the  greater  part  of  the  precipitation.  There  are  no  forests, 
imps,  or  meadows  along  the  stream.  A  few  undeveloped  storage  sites  exist  in  the  upper 
lion  of  the  basin. 

lie  station  was  established  February  3,  190.5.  It  is  located  about  150  feet  above  the 
ction  of  Lost  Creek  with  Weber  River,  about  10  miles  down  Weber  River  from  Echo, 
I  about  1J  miles  west  of  the  town  of  Croyden  on  the  main  road  up  Lost  Creek.  The 
a  derived  are  of  value  in  connection  with  the  amount  of  water  to  l>e  diverted  into  the 
oefer  reservoir, 
"he  channel  is  slightly  curved  for  about  100  feet  above  and  75  feet  Mow  the  station. 

*  right  bank  is  steep  and  high;  the  left  bank  is  sloping  and  near  the  channel  is  sufli- 
itly  high  to  prevent  overflow,  but  alxjut  50  feet  back  then1  is  an  old  channel,  originally 
upied  by  the  stream,  which  may  contain  some  water  during  extreme  floods.  The  l>ed 
he  creek  is  composed  of  gravel  and  sand  and  is  liable  to  shift  at  flood  stages.     A  slight 

*  in  the  bed  about  20  feet  Im»1ow  the  gage  causes  a  small  riffle.  The  velocity  is  mod- 
te  and  fairly  uniform. 

discharge  measurements  are  made  by  wading.  The  section  is  located  about  20  feet 
>ve  the  gage  and  is  marked  by  a  4  by  4  inch  by  2-foot  stake,  the  initial  point  for  sound- 
B,  driven  into  the  right  bank  alnrnt  6  feet  from  the  edge. 

Hie  gage,  which  is  read  daily  by  Isaiah  Stewart,  a  fanner,  is  an  inclined  4  by  4  inch  by 
•foot  piece  of  Oregon  fir,  fastened  to  vertical  posts  eml>edded  in  the  right  bank.  As 
i  bank  is  composed  of  loose  gravel  and  sand  tike  permanency  of  the  gage  is  uncertain, 
e bench  mark  is  a  3-inch  metallic  post,  set  3-1  feet  in  the  ground  at  a  point  50  feet  north 
*t  of  the  gage  and  15  feet  northwest  of  the  initial  stake:  elevation  above  gage  datum 
lfeet. 
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Discharge  measurements  of  Lost  Creek  near  Croyden,  Utah,  in  19C5. 


Date. 


Hydrographer. 


February  2. 

May2a 

June  28 

August  19.. . 


W.O.  Swendsen. 

do 

....do 

W.  D.  Beers 


Width. 


Area  of  !     Mean    ! 
section,  j  velocity. 


height. 


D* 


Feet. 

8J% 

re 

Feet  per ! 
second.  ' 

\Stmi- 
Feet.    '    jut 

30 

24 

1.00  | 

2.851          » 

27  , 

72 

2.53  l 

ISO           U 

26 

15 

1.00  1 

2.68 !          U 

20  ; 

12 

•■! 

2.G0.'          » 

1 

«  Gaging  made  at  bridge. 
Daily  gage  height ,  in  feel,  tf  Lost  Creek  near  Croyden,  Utah,  for  1905. 


Day. 

1 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.  ! 

Die. 

2.85 
2.85 

2.85 
2.85 

,4 
3.5 

2.75 
2.75 

2.7 
2.7 

2  6 
2.6 

2.6 
2.6 

2.55 
2.55 

2.55  | 
2.55  ' 

16 

2 ' 

2.85 

165 

3 | 

2.85 

2.85 

2.85 

3.45 

2.75 

2.7 

2.6 

2.6 

2.55 

2.55 

165 

4 

2.85 

2.85 

2.85 

3  35 

2.75 

2.7 

2.6 

2.6 

2.55 

2.55 

IS 

5 

28 

2.  a«> 

2.85 

3.3 

2.75 

2.7 

2.6 

2.6 

2.55 

2.55  ' 

165 

fi 

2.8 

2. 85 

2.85 

3.3 

2.75 

2.7 

2.6 

2.6 

2.55 

2.55 

165 

2  8 
2.8 

2  85 
2.85 

2.85 
2.85 

3  25 
3.2 

2.75 
2.8 

2.7 
2.7 

2.6 
2.6 

2.6 
2.6 

2.55 
2.55 

2.55 
2.55' 

165 

8 

163 

9 

2.8 
2.8 

2.85 
2  85 

2  9 
3.0 

3.25 
3.25 

2.8 
2.8 

2.65 
2.6 

2.6 
2.6 

2.6 
2.6 

2.55 
2.55 

2.55 
2.55 

1« 

10 

l(j 

11 

2  8 
2.7 

2.85 
2.85 

2  95 
2.95 

3.  2 
3.2 

2.8 
2.75 

2.6 
2.6 

2.6 
2.6 

2.6 
2.6 

2.55 
2.55 

2.55 
2.55 

2.*5 

12 1 

u 

13 

2.7 

2  85 

2.9 

3.2 

2.75 

2.6 

2.6 

2.6 

2.55 

2.55 

2  '■ 

14 

2.75 
2.  75 
2  75 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 

2.85 
2  85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 

2.. 
2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
3.1 
3.05 

3.2 

3.2 

3.2 

3.2 

3. 25 

3.3 

3.3 

3.3 

3.35 

2.75 
2.75 
2.  75 
2.75 
2.75 
2.75 

£ 
2.7 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
26 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 

2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 
2.55 

2.55 
2.55 
2. 55  , 
2.55 
2.55 
2.55  1 
2.55 
2. 55 
2.6 

••♦; 

15 

■X. 

16 

2.& 

•)  ft 

18 

2.6 

19 

1< 

20 

16 

21 

•>,; 

22 

2" 

23 

2.85 

2.85 

3.0 

3.35 

2.7 

2.6 

2.6 

2.6 

2.55 

2.6 

2> 

24 

2.85 

2.85 

3.1 

3.35 

•>  7 

2.6 

2.6 

2.6 

2.55 

2.6 

2< 

25 

2.85 

2.85 

3.1 

3.3 

2.7 

2.6 

2.6 

2.55 

2.55 

2.6 

2" 

26 

2.85 

2.85 

3.  15 

3.2 

26 

2.6 

2.55 

2.55 

2.6 

2  6 

27 

2.85 

2.85 

3.2 

3.2 

2.  7 

2  6 

2.6 

2.55 

2.55 

2.6 

•:.'■> 

28 ' 

2.85 

2.85 

3.3 

2.8 

2.  7 

2.6 

2.6 

2.55 

2.55 

2.6 

2-1, 

29 

2.85 
2.85 
2.85 

3.3 
3.3 

2.8 
2.8 
2.75 

«)  7 



2.6 
2.6 
2.6 

2.6 
2.6 
2.6 

2.55 
2  55 



2.55 
2  55 
2.55 

2  6 
2.6 

2" 

30 i 

2.6 

31 ... 

16 

- 

Note.— Open-channel  conditions  throughout  the  year. 


WEBER   RIVER    BA8IN. 
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CHALK  CREEK  AT  COALVILLE,  UTAH. 

?reek  joins  Weber  River  at  Coalville.  Its  basin  is  rough  and  barren,  the  rocks 
efly  sandstone  and  conglomerate,  with  but  little  overlying  soil.  Small  springs 
over  the  entire  area  furnish  the  principal  part  of  the  normal  flow,  while  the  spring 
run-off  is  derived  from  melting  snow.  The  stream  has  few  tributaries.  There  are 
>s,  meadows,  or  forests  in  the  area.  Small  tracts  of  irrigated  lands  lie  near  the 
the  canyon.     The  water  supply  of  the  town  of  Coalville  comes  mostly  from  this 

ging  station  was  established  October  23, 1904.  It  is  located  at  a  foot  bridge  on  the 
1  leading  north,  one-eighth  mile  from  the  county  court-house  at  Coalville, 
annel  is  slightly  curved  and  somewhat  irregular  for  about  150  feet  above  the  sta- 
low  it  is  wider  and  is  straight  for  about  100  feet.  Both  banks  are  sufficiently  high 
t  overflow.  The  bed  of  the  stream  is  composed  of  small  cobbles  and  is  somewhat 
it  apparently  permanent.  There  is  but  one  channel  at  all  stages,  broken  during 
r  by  the  supporting  piles  of  the  bridge.     The  velocity  is  moderate  and  the  stream^ 

-ge  measurements  are  made  from  the  foot  bridge.    The  initial  point  for  soundings 

3  mark  near  the  left  end  of  the  bridge. 

2je,  which  is  read  daily  by  Miss  Eva  Rees,  consists  of  a  vertical  staff  attached  to  a 

the  right  bank  of  the  stream.    The  bench  mark  is  a  cut  on  the  south  corner  of  the 

itment  of  the  highway  bridge;  elevation,  0.00  feet  above  gage  datum. 

iption  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 

iper  No.  133  of  the  United  States  Geological  Survey,  pp.  254-255. 

Discharge  measurements  of  Chalk  Creek  at  Coalville,  Utah,  in  1906. 


Hydrographer. 


W.  O.  Swendaen . 

do 

do 

do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Square 
jeet. 

Feet  per 
second. 

Feet. 

34 

21 

0.77 

1.42 

44 

64 

2.45 

2.25 

32 

42 

1.58 

1.86 

38 

28 

.80 

1.50 

Dis- 
charge. 


Second- 
feet. 

16 

154 

67 

22 
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7*ii7y  gage  height,  in  feet;  of  Chalk  Creek  at  Coalville,  Utah  Jar  \ 905 


Daw 


Jan. 


Fob.     Mar.     Apr.     May.    June,  i  July.     Aug.  |  Sept.  !  Oct. 


1     .... 

1  5 

2 

| 

1.5 

3 

4 

1.5  1. 
1 



1.5 

5 

1. 

G 

I 

1.5 

1.4  i. 

8 

9 

10 

"  "1 

1.5 

11 

1.4 

1 

1.5 

12 

13  . 

1 

14 

1.4  ' 

15 

If,  

16 1 ■ 

17 

1.5 

18 

19 

20 

1.51  j. 

1.52  |. 

M 

1.5 

21 

22 

1 
1.52  ,. 



23 

1 

1  5 

24 

1 

1.5 

25. 

26 

1.5  1 

1.5 

*>7 

1 

1  5 

"  

28 

29 

; 

1.5  ' 

30 

31 

1.5   . 
1.5   . 

1.5 

1.55 

1.55 

1.52 

1.52 


1.52 

1.42 

1.5 

1.5 

1.54 

1.54 

1.54 

1.56 

1.54 

1.56 

1.55 

1.58 

1.(.2 

1.6 

1.57 

1.5 

1.62 

1.6 

1.52 

1.56 

1.55 

1.5 

1.53 

1.6 

1.6 


1.5 

1.63 

1.57 

1.57 

1.6 

1.6 

1.62 


1.68 

1.8 

1.66 

1.  Co 

1.1.9 

1.71 

1.67 

1.73 

1.76 

1.73 

1.82 

1.83 

1.81 

1.8 

1.8  | 
.1.82  j 

1.9  j 
1.98  | 
2.05  j 
2.1  | 
2. 1 
2.11  I 


2.19  | 

2.18  | 

2.08  . 

2.03  I 

1.97  ! 

1.96 

1.98 

2.03 

1.98 

1.93  j 

1.88  I 

1.86 

1.87  , 

1.87 

1.91 

2.02 

2.17 

2.4 

2.4 

2.6 

2.55 

2.47 

2.47 

2.4 

2.3 

2.3 

2.3 

2.37 

2.25 

2.2 

2.3 


2.38 

2.38 

2.32 

2.4 

2.32 

2.19 

2.2 

2.27 

2.35 

2.25 

2.15 

2.02 

2.03 

2.02 

1.99 

1.95 

1.92 

1.91  ! 

1.81  | 

1.8    | 

1.68  ' 

1.67  j 

1.67  | 

1.67  ! 

1.62  | 

1.55  j 

1.46 
1.36  ; 
1.28  ' 


1.25 

1.25 

1.24 

1.23 

1.22 

1.2 

1.2 

1.18 

1.2 

1.23 

1.21 

1.17 

1.2 

1.28 


1.21 

1.33 

1.35 

1.4 

1.57 

1.54 

1.52 

1.53 


1.5 


1.2 

1.23 

1.21 

1.17 

1.19 


1.2 

1.2 

1.19 

1.18 

1.18 

1.18 

1.19 

1.19 

1.17 

1.2 

1.2 

1.19 

1.17 

1.18 

1.2 

1.17 

1.17 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 


1.13 


1.13 
1.13 
1.13 


1.13 

1.13 

1.15 

1.2 

1.2 


1.2 

1.2 

1.18 

1.19 

1.2 

1.2 


1.37 
1.32 
1.31 
1.42 
1.44 
1.43 
1.45 


1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.22 

1.2 


1.3 
1.4 


Nov.    Dec. 


1.37 
1.37  1 

l«i 

1.47 

1.45  1 


1.45  . 


.1 


1.55  | 

1.57  I 

1.55 

1.55 

1.57 

1.56 

1.53 

1.55 
1.55 
1.55  I 

1.55  ' 

1.56  j 
1.58 


1.47 

1.48 

1.52 

L6 

1.53 

1.51 

1.53 

1.52 

1.55 

1.43 

1.44 

!.»: 

l.fl 

1.53  ' 

1.43 

1.37 

1.55 

1.5  | 

1.35 

1.5 

L5, 

tii 

1.43 
1.36  i 
1.33  ' 


l.S 
L5 
1. 5 
L« 
16 


I* 


L4 


Note.  —  loo  conditions  .lunuary  1  to  February  22  and  December  6-31. 


LI 


L» 


1.3   .    !« 


Station  rating  tahlefor  Chalk  Crttk  at  Coalville,  Utah,  from  October  23,  1904,  to  DectmhtrSl 

1905. 


Gage 
height. 


Feet. 
1.10 
1.20 
1.30 
1.40 


Discharge. 

Second-feet. 
3 

6 
10 

15     • 


(Jape 
height. 

Feet. 
1.50 
1.60 
1.70 
1.80 


i  DisehHrge. 

Second -feet 

i  ^ 

I  3l 

I  « 

I  57 


(J  age 
height. 


Feet. 
1.90 
2.00 
2.10 
2.20 


Discharge. 


Second-feet. 

Si 

i      •       141 


Gage 
height. 

Feet. 
2.30 
2.40 
2.50 
2.60 


Discharge 

\Second-feet. 

168 
I  197 

j  227 

258 


Note.— The  above  table  is  applioiiblo  only  for  open-channel  conditions.    It  is  l>ased  on  six  ditch*1?1 
measurements  made  during  1904-5.     It  is  well  defined  between  gage  heights  1.4  feet  and  2.25 feet 
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CHALK  CREEK  AT  COALVILLE,  UTAH. 

;  joins  Weber  River  at  Coal  vflle.  Its  bun  i>  rough  and  barren,  the  rocks 
sandstone  and  conglomerate,  with  but  httle  overlying  soil.  Small  springs 
the  entire  area  furnish  the  principal  part  of  the  normal  flow,  while  the  spring 
>ff  is  derived  from  melting  snow.  The  stream  has  few  tributaries.  Thete  are 
eadows,  or  forests  in  the  area.  Small  tracts  of  irrigated  lands  he  near  the 
canyon.    The  water  supply  of  the  town  of  Coalville  comes  mostly  from  this 

station  was  established  October  23.  1901.  It  is  located  at  a  foot  bridge  on  the 
ling  north,  one-eighth  mile  from  the  count y  court-house  at  Coalville. 
is  slightly  curved  and  somewhat  irregular  for  about  150  feet  above  the  sta- 
t  is  wider  and  is  straight  for  about  100  feet.  Both  banks  are  sufficiently  high 
rflow.  Hie  bed  of  the  stream  is  composed  of  small  cobbles  and  is  somewhat 
xrently  permanent.  There  is  but  one  channel  at  all  stages,  broken  during 
the  supporting  piles  of  the  bridge.    The  velocity  k  moderate  and  the  stream^ 

easurements  are  made  from  the  foot  bridge.     The  initial  point  for  soundings 

rk  near  the  left  end  of  the  bridge. 

hich  is  read  dairy  by  Miss  Eva  Rees.  consists  of  a  vertical  staff  attached  to  a 

ght  bank  of  the  stream.    The  bench  mark  is  a  cut  on  the  south  corner  of  the 

it  of  toe  highway  bridge:  elevation.  0.00  feet  above  gage  datum. 

q  of  this  station  and  gage  height  and  discharge  data  are 'contained  in  Water- 

S'o.  133  of  the  United  States  Geological  Survey,  pp.  2S*-255l 

ueAarpr  wummemrmi*  <x  Clrik  Cruk  «*  IWnZZt.  Utah.  »a  /&£. 
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Daw 


Daily  awje  hrighl,  in  feel,  of  Chalk  Creek  at  CoalrilU,  Utah,  far  1905. 

■      ■  •  ,  .  ,  -       ~      ---,  "    ,       --. 

I  Jan.  .  Feb.     Mar.  ,  Apr.  j  May.  ;  June.    July.     Aug.  ;  Sept.  I  Oct.  ,  Nov.    Doc. 


1 

1         ! 

1.5 

2 

;                         j 

1.5 

3 

1.5     i. 

4 

I 

1.5 

5 

...j |. 

6 

....1 1 

1.5 

..J     1.4     .. 

8 

1               1 

9 .....' 

10 

1 

1.5 

11 

12 

i  i.4  ; 

i 

1.5 

13 ...L.....L..... 

14 

15 

1     1.4    \ 

1.5 

16 ....! 

17 

1 
i 

1.5 

IK 

10 

1 
1     1.31     . 

i     1.52  1. 

20 

M 

1.5 

21 
22 

1.52  !. 

23 

1.5 

24 

1.5 

25 

1.5    ' 

1  5 

26 

I ;• 

IS 

"'7 

•     i 

1.5 

•jx 

20 

i • 

1.5      . 

30 

31 

1.5      . 

....       1.5 

1.5  | 
1.55  | 
1.55  | 
1.52, 
1.52 


1.52 

1.42 

1.5 

1.5 

1.54 

1.54 

1.54 

1.5tt 

1.54 

1.56 

1.55 

1.58 

1.(.2 

1.6 

1.57 

1.5 

1.62 

1.6 

1.52 

1.56 

1.55 

1.5 

1.53 

1.6 

1.6 


I 


1.5 

1.63 

1.57 

1.57 

1.6 

1.6 

1.62 


1.68 

1.8 

1.66 

1.(5 

1.(9 

1.71 

1.67 

1.73 

1.76 

1.73 

1.82 

1.83 

1.81 

1.8  ' 

1.8  ; 

.1.82 

1.9  i 
1.98  j 
2.05  ' 
2. 1     ' 


2.19 
2.18 
2.08 
2.03 
1.97 
1.96 
1.98 
2.03 
1.98 


1.88  I 


1.86 

1.87 

1.87 

1.91 

2.02 

2.17 

2.4 

2.4 

2.6 

2.55 

2.47 

2.47 

2.4 

2.3 

2.3 

2.3 

2.37 

2.25 

2.2 

2.3 


2.38 

2.38 

2.32 

2.4 

2.32 

2.19 

2.2 

2.27 

2.35 

2.25 

2.15 

2.02 

2.03 

2.02 

1.99 

1.95 

1.92 

1.91 

1.81 

1.8 

1.68 

1.67 

1.67 

1.67 

1.62 

1.55 

1.55 

1.46 

1.36 

1.28 


1.25 

1.25 

1.24 

1.23 

1.22 

1.2 

1.2 

1.18 

1.2 

1.23 

1.21 

1.17 

1.2 

1.28 


1.21 

1.33 

1.35 

1.4 

1.57 

1.54 

1.52 

1.53 


1.2 

1.23 

1.21 

1.17 

1.19 


I 


1.2 

1.2 

1.19 

1.18 

1.18 

1.18 

1.19 

1.19 

1.17 

1.2 

1.2 

1.19 

1.17 

1.18 

1.2 

1.17 

1.17 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 

1.15 


1.13 
1.13 
1.13 


1. 13  I 
1.13 
1.15  ■ 

1.2    j 

.'ll 

\\\ 
1.18  ' 
1.19 
1.2    I 
1.2    , 


I 

1.37, 
1.32  ' 
1.31  ! 

1.42  \ 

1.44. 

1.43  I 
1.45  ' 

1.37 
1.37  j 

1.47  ; 

1.47, 
1.45 


1.45 


1.2 

1.2  ' 

1.2  | 
..2 

1.2  I 

1.2  j 

1.2  j 

1.2  i 

1.22  | 

1.2  ' 


1.55 
1.57 
1.55 
1.55 
1.57 
L56 
1.53 

1.55  ' 

1.55! 
1.55 
1.55 
1.56, 


1.58 


1.47 

1.46 

1.52 

1.6 

1.53 

1.51 

L53 

1.52 

1.55 

1.43 

1.44 

1.30 

1.43 

1.53 

1.43 

1.37 

L55 

1.5 

1.35 

1.5 

1.5 

1.5 

1.43 

L43 

1.36 

1.33 


IS 
Li 
15 
l.# 
Lfi 


in 


IV 

u 


Ll 


Ll 


L3   ,    L« 


Notk.     Ire  condtions  January  1  to  Fohruary  22  and  December  6-31. 

Station  rating  ta hit  for  Chalk  Oak  at  Coalville,  Utah,  from  October  23 >  1904,  to  December U 

1905. 


Gage 
height. 

Discharge. 

(J  ace 
height. 

Discharge. 

(J  age 
height. 

1  Discharge.  H 

Gage 
height. 

1  Discharge 

Fret. 

Sfrontt-frrt. 

Fret. 

Srrond-frct 

Fret. 

Second-feet. ! 

74  " 

Feet. 

^Secon&fed. 

1.  10 

3 

1.50 

22 

1.00 

2,30 

1             168 

1.20 

t> 

1.60 

31 

2.00 

94  !! 

2.40 

*| 

1.30 

10 

1.70 

1                43 

2.10 

|           116   l| 

2.50 

2* 

1.40 

15 

1.80 

1                        I 

2.  20 

!  •  Ul  II 

2.60 

258 

1 

Note.— The  above  tahle  is  applicable  only  for  open-channel  con<litions.     It  is  based  on  sixdiscb*rp 
lueusurements  made  during  11104-5.     It  is  well  defined  lx>t ween  gage  heights  L4  feet  and  2.25 fert- 
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I  monthly  discharge  of  Chalk  Creek  at  Coalville,  Utah,  for  1904  and  1905. 
[Drainage  area,  248  square  miles.] 


Discbarge  in  second-feet. 


Run-off. 


Dnth. 


!  I  i 

Maximum.   Minimum.      Mean. 


1904. 


•  Total  in 
acre-feet. 


Second-feet  n<,n^ ,_ 


1905. 


22  : 
31 


22 
33 

118 
274 
197 
28 
6 
15 
29 
31 
22 


20 
8 


22 

16 

22 

08 
9 

4.8 
3.6 
3.6 

10 

10 

18 


21.6 
20.2 


386  | 
1,202  ; 


0.087 
.081  ! 


0.029 
.090 


22.0 

262 

26.0 

1,599 

55.4 

3,296 

139 

8,547 

95.2 

5,665 

11.0 

676 

4.8 

295 

5.9 

351 

20.9 

1,285 

18.7 

1,113 

20.6 

204 

xl  (1905). 


23,290 


.089 

.020 

.105 

.121 

.223 

.249 

.560 

.646 

.384 

.428 

.044 

.051 

.019 

.022 

.024 

.027 

.084 

.097 

.075 

.084 

.083 

.015 

conditions  December.  1904.  January  1  to  February  22,  and  December  6-31,  1905.  DIs- 
lated  on  days  when  gage  was  not  read. 

AMERICAN  FORK  BASIN. 

AMERICAN   FORK  NEAR  AMERICAN  FORK,  UTAH. 

Fork  drains  a  rough,  broken,  limestone  country,  comprising  a  portion  of  the 
?s  of  the  Wasatch  Mountains.  The  stream  is  confined  to  a  steep,  narrow 
receives  few  tributaries,  its  normal  flow  being  derived  almost  entirely  from 
?re  are  no  storage  reservoirs,  swamps,  or  lakes  in  the  area,  and  the  timber 
nty.  The  entire  summer  flow  is  diverted  for  irrigation  near  the  mouth  of  the 
winter  flow  and  a  part  of  the  spring  flood  is  discharged  into  Utah  Lake, 
l  was  established  May  21,  1900.  It  is  located  about  6  miles  northeast  of  the 
rican  Fork,  Utah,  50  feet  north  of  the  county  road,  and  200  feet  southwest  of 
ower  house. 

;nts  are  made  over  a  sharp-crested  rectangular  weir.  A  nail  driven  into  the 
e  just  south  of  the  south  opening,  and  level  with  the  crest  of  the  weir,  serves 
gage  heights,  which  are  read  daily  by  Peter  Anderson.  During  floods  con- 
vel  is  deposited  in  the  weir  approach,  making  measurements  at  such  times 
lis  condition  is  partly  overcome  by  raising  th     :rest  and  sluicing  out  the 

n  in  regard  to  this  station  is  contained  in  the  following  publication,  of  the 
3  Geological  Survey  (Ann=Annual  Report;  WS=Water-Supply  Paper): 

Ann  20.  iv,  p  46*.*;  W  S  51,  p  417-41H;  t*i,  p  124;  100,  p  139;  133,  p  259. 
VS  61.  p  41K;  66.  p  124;  100.  p  140. 
ally  mean.  W  8  l.U,  p  260. 

lontnly:  Ann  l.i,  lii,  p  06,  20.  iv,  p  460;  \VS  75,  p  ll»5;  133,  pp  2110-261. 
parly.  Ann  l.i.  iii.  p  O'j,  20,  iv,  p  61. 
i.  WS  M.  p  4K»;  66.  p  124;  100,  p  140;  133,  p  25y. 
:  WS66,  ]>17G;  12,  n,  p  301. 
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Daily  gage  height,  in  feet,  of  American  Fork  near  American  Fork,  Utah,  for  190.'). 


Day. 


Jan.  I   Feb.      Mar.  I  Apr.  I  May. 


3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

0.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


0.30 
.40 
.30 
.40 
.41 
.39 


0.38 


.39  ! 

.37' 
.38  | 

i?i 

.37  | 

.38  | 

.38 

.38 

.38 

.38 

.38 

.38 

.37 

.37 

.38 

.38 

.38 

.37 

.37 

.37 

.37 

.37 

.37 

.37 

.37 


.37 

.38  | 

.37 

.37  ! 

.38  J 

.38 

.23 

.33 

.37 

.37 

.37 

.37 

.37 

.37 

.37 

.37 

.37 

.37 

.37 

.38 

.39 

.39 

.40 


0.40 
.40 
.41 
.41 
.41 
.42 
.44 
.43 
.43 
.43 
.43 
.44 
.44 
.44 
.44 
.44 
.43 
.43 
.43 
.43 
.42 
.43 
.43 
.44 
.43 
.45 
.45 
.45 
.45 
#.43 
.43 


0.38  | 
.38  | 
.38  | 
.38  I 
.41  I 
.43  I 
.52  | 
.52 


.58 
.52 
.50 
.49 
.50 
.51 
.53 
.53 
.53 
.56 
.55 
.55 
.54 
.56 
.59 
.62 
.71 
.72 
.74 
.75 
.86 


0.90 
.84 
.76 
.73 
.69 
.66 
.66 


.60 
.60 
.62 
.63 
.64 
.76 
.97 
1.01 
1.11 
1.16 
1.19 
1.16 
1.16 
1.16 
1.28 
1.26 
1.27 
1.16 
1.11 
1.10 
1.32 


June.  I  July.     Aug.  I  Sept.  i  Oct. 


I 


1.36 
1.34 
1.45 
1.39 
1.39 
1.39 
1.41 
1.57 
1.45 
1.35 
1.35 
1.41 
1.50 
1.50 
1.47 
1.37 
1.34 
1.14 
1.08 
1.14 
1.17 
1.27 
1.24 
1.12 
1.10 
1.05 
1.01 
.96 
.94 
.92 


0.90 
.85  J 
.85  | 
.79  ■ 
.79  I 
.77 
.75 
.78  J 
.77 
.74 
.75 
.73 
.72 
.71 
.68 
.65 
.65 
.62 
.60 
.56 
.56 
.55 
.53 
.52 
.51 
.49 
.49 
.49 
.48 
.48 
.49 


I 


0.48  I 
.48  I 
.47  I 

:«! 

.46 

.«, 

.46 
.45 
.44 
.44 
.43 
.41 
.41 
.40 
.40 
.40 
.40 
.30 


.38 
.41 
.39 
.37  I 
.38 
.38  I 
.41  I 
.38  | 
.38  I 


0.36 

.36  I 

".'38'! 
.39 
.40  I 
.39 
.38 
.37  I 
.36 
.36  j 
.35  I 
.35  ' 
.35  1 
.35  i 
.35  - 
.35 
.35 

.35  | 
.35  ' 

.37  ; 

.37 

.37  ' 

.37  I 

.38  I 

.37  •' 

.37  I 

.47  j 

.52 

.45  I 

I 


Nov.    D« 


0.43 

0.37 

.42 

.37 

.41 

.37   . 

.41 

.37 

.40 

.37 

.3D 

.37 

.3a 

.37 

.40 

.37 

.30 

.36 

.39 

.36 

.39 

.36  1 

.38 

.36 

.38 

.36 

.38 

.36 

.38 

.36 

.38 

.35 

.37 

.35! 

.36 

.35  ( 

.36 

.35 

.36 

.36 

.38 
.38 
.38 
.38 
.38 
.38 
.38 
.38 


.36 
.36 
.36 
.35 
.35 
.35 
.33 
.30 
.30 
.32 


Note.— January  1  to  March  2tt  and  September  28  to  December  31.  crest  30.5  feet  lonjt:  March  3fl 
31.  crest  33  feet  long:  April  1  to  September  27.  crest  36.5  feet  long.  Ieo  conditions  on  the  river  u 
the  flow  at  the  weir  but  little. 
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y  discharge,  in  second-feet,  of  American  Fori  near  American  Fork,  Utah,  for  1905. 


r.           :  Jan. 

i 

Feb. 

Mar. 

Apr.  May.  June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

:     25 

24 

28 

28   104    193 

104 

40 

26 

29 

23 

19 

i    * 

25 

26 

28    94    189 

95 

40 

26 

28 

23 

20 

!   25 

24 

27 

28    81    212 

95 

39 

«27 

27 

23 

«19 

25 

23 

27 

28    76    199 

85 

39 

28 

27 

23 

18 

1    27 

•  23 

27 

32    70    199 

85 

39 

30 

26 

23 

18 

25 

23 

28 

35    65    199 

82 

38 

31 

25 

23 

16 

25 

24 

30 

46    65    203 

79 

38 

30 

25 

23 

16 

28 

23 

29 

46    68    2%) 

84 

38 

28 

26 

23 

18 

24 
24 

23 
24 

29 
29 

•  50    70    212 

82 
77 

37 
35 

27 
26 

25 
25 

22 
22 

18 

54    68 

191 

18 

23 
24 

24 
11 

29 
30 

46 
43 

56 
56 

191 
203 

79 
76 

35 
34 

26 
25 

25 
24 

22 
22 

18 



18 

24 

19 

30 

42    59 

223 

74 

32 

25 

24 

22 

18 

24 

23 

30 

43  i   61    223 

73 

32 

25 

24 

22 

18 

24 

23 

30 

44     62    217 

68  , 

31 

25 

24 

22 

18 

24 

23 

30 

47    81 

195 

64 

31 

25 

24 

21 

18 

;   24 

23 

29 

47  i   116 

189 

64 

31 

25 

23 

21 

18 

24 

23 

29 

47 

123 

148 

59 

31 

25 

22 

21 

18 

1    23 

23 

29 

51 

142 

136 

56 

30 

25 

22 

21 

18 

1   23 

23 

29 

50 

152 

148 

51 

28 

25 

22 

22 

18 

1    24 

23 

28 

50 

158  |   1.54 

51 

28 

27 

24 

22 

17 

!   24 

23 

29 

48 

152    174 

50 

28 

27 

24 

22 

17 

1   24 

23 

29 

51 

152    16K 

47 

28 

27 

24 

22 

17 

'   23 

23 

30 

55 

152 

144 

46 

32 

27 

24 

21 

18 

23 

24 

29 

59    176 

140 

44 

30 

28 

24 

21 

17 

23 

25 

31 

73 

172 

131 

42 

27 

27 

24 

21 

18 

23 

25 

31 

74 

174 

123 

42 

28 

27 

24 

19 

17 

23 

28 

31 

77 

152  i   114 

42 

2X 

33 

24 

17 

18 

23 

31 

79  |   142    111 

40 

32 

38 

24 

17 

18 

'   23 

31 

97    140    107 

40 

2x 

31 

24 

18 

17 

|   23 

31 

1*4 



terpoh 

42 
te<l. 

28 





24 

■  -  ■- 

18 

a  Disci 

large  in 

mated  monthly  discharge  of  American  Fork  near  American  Fork,  Utah,  for  VJ05. 
[Drainage  areu,  06  square  miles.] 

Run-off. 


Month. 


V 

er 

er 

»r 

eyear 

m  176—06 4 


Discharge  in  accoml-fcet. 


Maximum.    Minimum.      Moun. 


Total  in 


27  1 

23 

26 

11 

31  | 

26 

97  ' 

28 

184  ' 

56 

239  | 

107 

104  : 

40 

40  i 

27 

38 

25 

29 

22 

23  1 

17 

20  ] 

16 

24.0 
23.0 
29.2 
49.9 

110 

176 
65.1 
32.7 
27.4 
24.5 
21.5 
17.8 

50.1 


/ 


Second-feet 


—  sgpESii- 


1.476 
1,277 
1,795 
2.069 
6,763 
10,470 
4.003 
2,011 
1,630 
1,506 
1,279 
1.094 

36,270 


0.364 
.348  ' 
.442 
.756 

1.67 

2.67 
.986  I 
.495  I 
.415  j 
.371  I 
.326 
.270  ; 

.759  I 


0. 420 
.  362 
.510 
.844 
1.92 
2.98 
1.14 
.571 
.463 
.428 
.364 
.311 

10.31 


\ 
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PROVO  RIVER  BASIN. 
DESCRIPTION  OF  BASIN. 

Provo  River  has  its  source  in  the  Uinta  Mountains  and  flows  westward  in  a  steep, 
canyon  until  it  reaches  Heber  or  Provo  Valley,  through  which  it  winds  in  a  well-defiw^ 
channel.  Leaving  the  valley,  it  flows  south  west  ward,  cutting  through  the  Wasatch  Rasp 
in  another  steep,  narrow,  and  extremely  rough  canyon,  and  finally  discharging  its  surphi 
waters  into  Utah  Lake. 

In  the  mountain  regions  the  principal  rock  is  a  compact  limestone.  Except  in  Hebtf 
Valley  there  is  but  little  soil  in  any  portion  of  the  basin.  Small  groves  of  fir  and  asps 
are,  however,  scattered  over  almost  the  entire  area,  and  there  is  a  light  growth  of  undertook, 
There  are  no  extensive  forests,  meadows,  or  marshes.  In  the  canyons  the  stream  receb* 
numerous  short  and  swift  tributaries,  deriving  their  principal  supply  from  springs,  but! 
part  also  from  the  melting  of  the  snow,  which  covers  portions  of  the  high  mountains  during 
the  entire  year.    The  highest  peaks  reach  elevations  of  about  13,000  feet. 

Heber  Valley,  which  comprises  an  area  of  about  20  square  miles,  is  an  irrigated  farming 
district,  composed  of  a  deposit  of  loose  bowlders,  gravel,  and  soil,  very  porous.  Most 
of  the  water  comes  from  the  main  stream,  though  a  part  is  received  from  small  crab 
which  enter  the  valley  from  the  south.  The  most  important  of  these  is  Daniels  Creek,  into 
which  some  water  is  diverted  from  Strawberry  River,  a  tributary  of  Green  River,  by  thm 
small  canals  in  low  passes  at  the  head  of  the  creek. 

There  are  a  few  lakes  at  the  head  6f  the  river,  but  they  are  so  small  that  they  probably 
have  little  effect  in  regulating  the  flow.  There  is  no  storage  on  the  stream  at  present,  bat 
a  few  possibilities  exist  which  will  doubtless  be  developed  in  the  future,  as  the  entire  stream, 
after  being  used  at  the  mouth  of  the  canyon  for  the  development  of  power,  is  now  utilised 
on  lands  in  the  vicinity  of  Utah  Lake,  and  the  supply  is  altogether  insufficient. 

PROVO   RIVER  ABOVE  TELLURIDE  POWER  COMPANY'S  DAM,  XEAB 

PROVO,  UTAH. 

This  station  was  established  March  1,  1905.  It  is  located  about  three-fourths  of  a  mil* 
up  the  river  from  Upper  Falls,  a  station  on  the  Provo  Canyon  branch  of  the  Rio  Grande 
Western  Railway,  about  4  miles  above  the  mouth  of  the  canyon  and  800  feet  south  of  tl» 
canyon  road,  in  J.  W.  Slick's  pasture.  It  is  about  one-half  mile  above  the  Telluride  Power 
Company's  dam  and  above  all  diversions  into  Utah  Lake  Valley.  The  object  of  the  station 
is  the  collection  of  data  concerning  the  amount  of  water  passing  from  the  river  into  th» 
valley. 

The  channel  has  a  slight  uniform  curvature  for  about  200  feet  above  and  300  feet  below 
the  station,  describing  approximately  the  arc  of  a  circle.  Both  banks  are  sufficiently  high 
to  prevent  overflow;  the  left  bank  is  formed  by  the  Rio  Grande  Western  Railway  grade 
The  bed  of  the  stream  is  composed  of  well-compacted  rock  and  soil,  is  comparatively  smooth, 
and  is  not  liable  to  shift,  but  a  slight  growth  of  moss  occurs  from  the  time  of  the  spring 
flood  until  freezing  weather.  The  velocity  is  low  near  the  right  bank,  but  increases  uni- 
formly to  a  point  near  the  left.  The  discharge  may  vary  from  100  to  1,400  second-fret. 
Conditions  of  free  flow  exist  except  for  a  very  short  distance  near  the  left  bank. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  cable  Ls  marked 
at  4-foot  intervals,  beginning  at  the  north  support,  which  is  the  initial  point  for  sounding- 
Daily  gage  readings  arc  made,  without  expense  to  the  Geological  Survey,  by  the  Telluride 
Power  Company,  the  observations  being  under  the  direction  of  E.  A.  Briscoe,  an  engineer 
at  the  power  house  about  4  miles  below  the  station.  The  gage  is  of  the  inclined  type  and 
consists  of  a  4-by-4  inch  by  16-foot  fir,  bolted  to  a  vertical  cedar  post  embedded  in  the  bank 
at  the  water's  edge  and  to  a  box-elder  stump  at  the  shore  end,  about  25  feet  upstream  from 
the  cable  on  the  left  bank.  It  is  graduated  with  saw  cuts  and  paint  to  read  vertically- 
The  gage  is  referred  to  l>ench  marks  as  follows:  (1)  A  4-inch  iron  pipe  with  a  metallic  cap, 
set  3}  feet  in  the  ground  at  a  poinl  Y2  lee\»  iTom\.\»  noYth.  cable  post,  under  a  fence;  tltf 
Ju&  ad  elevation  of  7 .31  feet  above  gage  dafoini  «&&ia«o«tom$i&  v&.tab\a^    ^  k^rapct- 
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point,  marked  with  black  paint,  on  a  limestone  ledge  in  a  railroad  cut  about  a  foot  above 
£•1*^  track  and  22  feet  upstream  from  the  line  of  the  gage;  elevation,  17.18  feet  above  datum 
of  gage. 

J&imkarge  measurements  of  Provo  River  above  TeUuride  Power  Company's  dam,  near  Provo, 

Utah,  in  1905. 


Date. 


Hydrographer. 


Width. 


Area  of 
section. 


ary28«...  H.  S.  KMinchmidt. 

i3* W.  G.  Swendsen 

Ma j  13 do 

Jani4 HoytA  Swendsen.. 

Jane  22 do 

August  28? A.  B.  Larson 

er  27  <.   W.  0.  Swendsen 


Feet. 
70 
60 
71 
75 
71 
67 
67 


Square 
feet. 
144 
139 
137 
223 
166 
94 
85 


Mean         Gage  Dis- 

velocity. ,  height.  :  charge. 


Feet  per , 
second.  ' 

.     1.51  ' 

2.26 

2.35 

3.68 

2.82 

1.46 


1.64  , 


I 


Feet. 
3.73 
3.93 
4.05 
5.30 
4.43 
3.62 
3.57 


Second- 
feet. 

217 

294 

309 

820 

469 

136 

139 


«  Measurement  by  wading  35  feet  above  cable. 

*  Measurement  by  wading  approximately  at  present  cable  station. 

c  Growing  moss  changed  conditions. 

Daily  gage  height,  infest,  of  Provo  River  above  TeUuride  Power  Company's  dam,  near  Provo, 

Utah,  for  1905. 


Day. 


Feb.       Mar.    |   Apr.       May.      June.      July. 


Aug.      Sept.       Oct.       Nov.   •    Dec. 


1.. 
3-. 
3.. 
4.. 

5.. 
«.. 
7.. 

«.. 
».. 

11.. 

ia.. 

13.. 
14.. 

1*-. 

17.. 
!«.. 
1*.. 

ai.. 
a*., 
aa.. 


*i. 


3.85  : 

4.1     ! 

3.9    I 

3.9    I 

3.9    ' 

3.85  ! 

3.85  j 

3.85  i 

3.8 

3.8 

3.8 

5.8 

5.1 

5.1 

4.7 

4.1 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.85 

3.9 


3.9 
4.0 
4.0 
4.1 
4.05 
4.05 
4.0 
3.95 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
3.9 
'3.85 
3.85 
3.85 
3.9 
3.9 
4.0 
3.95 
3.9 
3.9 
3.85 
4.0 
3.9 
3.9 
3.95 
3.9 


3.85 

3.85 

3.85 

3.85 

3.8 

3.85 

3.85 

3.85 

3.85 

3.95 

4.1 

4.0 

4.0 

4.0 

4.0 

4.1 

4.1 

4.1 

4.1 

4.1 

4.15 

4.1 

4.1 

4.1 

4.1 

4.3 

4.3 

4.3 

4.3 

4.5 


5.15 

5.4 

5.5 

5.6 

5.77 

5.  5 

5.4 

5.8 

♦».  1 

5.9 

5.4 

5.15 

5. 15 

5.2 

5. 1 

5.05 

4.9 

4.8 

4.6    , 

4.45 

4.4    , 

4.45 

4.4 

4  35 

4.35 

4.4 

4.1 

4.05 

4.0 

4.0 


4.0    , 

3.95 

3.95  : 

3.95 

3.95  ' 

3.95  I 

3.95 

3.95 

3.95 

3.95 

3.95 

3.95 

3.95 

3.95 

4.0 

3.95 

3.95 

3.95  ; 

3.9 

3.9    | 

3.9    | 

3.9 

3.9 

3.9 

3.9 

3.85 

3.85  j 

3.85  | 

3.85  ! 

3.85  j 

3.9 


3.9 

3.85 

3.9 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.85 

3.85 

3.8 

3.75 

3.75 

3.8 

3.8 

3.7 

3.8 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 

3.65 

3.7 

3.65 

3.7 

3.7 


3.7 

3.6 

3.6 

3.6 

3.0 

3.6 

3.6 

3.6 

3. 6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.55 

3.55 

3.55 

3.6 

3.6 

3.6 

3.55 

3.7 

3.7 


3.65 

3.65  | 

3.65  ; 

3.65 

3.65 

3.65 

3.65  I 

3.55  I 

3.65 

3.6 

3.6 

3.6 

3.6    j 

3.6 

3.6 

3.6    i 

3.6    j 

3.6    | 

3.6 

J.6 

3.6 

3.6 

3.65 

3.65  , 

3.65  i 

3.65 

3.65  I 

3.65 

3.7 

3.7 

3.75 


3.75 

3.75 

3.75 

3.75 

3.75 

3.75 

3.75 

3.8 

3.8 

4.0 

4.0 

3.8 

3.85 

3.85 

3.85 

3.85 

3.85 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.85 

3.85 

3.85 

3.85 

3.9 

3.9 

3.9 


I 


I 


3.9 

3.9 

3.9 

3.9 

3.85 

3.65 

3.6 

3.55 

3.55 

3.6 

3.6 

3.6 

3.6 

3.6 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.7 

3.7 

3.7 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 


NOTE.— Ice  Jam  February  12, 13,  and  14.    Open-channel  conditions  during  tta  TOtaa-VaAat  <&Vc*fe^\xftet 
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Daily  discharge,  in  second-feet,  of  Provo  River  above  TeUuride  Power  Company' t  dm,  ws  1 

Provo,  Utah,  for  1905. 


Note.  -  Discharge  February  12-16  assumed  us  23.*  second-feet,  on  account  of  ice  conditions.  A  rating 
tabic  was  used  to  obtain  daily  discharge  February  1  to  July  4.  The  dally  discharge  July  5  to  December 
31  was  obtained  by  indirect  methods,  as  applied  to  shifting  channels.  The  effect  produced  by  the exW' 
ence  of  moss  at  this  station  seems  to  bo  about  the  same  as  by  a  shifting  of  the  bea,  i.  e.,  the  moss  sean* 
to  collect  sediment  nnd  make  a  soft  coating  over  the  l>ed  of  the  stream,  but  does  not  affect  flow»*r 
surface. 

Estimated  monthly  discharge  of  Provo  River  above  TeUuride  Power  Company's  dam,  n& 

Provo,  Utah,  for  1905. 


Month. 


Discharge  in  second-feet. 
Maximum. 


February. . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


335 
335 
485 
740 
1,215 
301 
245 
173 
193 
273 
245 


Minimum.        Mean. 


. r 

238  ! 
254, 
238  | 
301 
301 


144  i 
132  , 
132 
193 
143 


249 
279 
319 
468 
687 
267 
190 
143 
157 
226 
200 


Total  in 
acre-fcrt 


I3,83f» 

17.1* 
18,9* 
28,  i* 
40,8* 
16,430 

n,e» 

9.6M 
13,4* 
12,300 


The  period . 


191, t 
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PROVO  RIVER  AT  MOUTH  OP  CANYON,  NEAR  PROVO,  UTAH. 

"This  station  was  established  July  27,  1889.  It  is  located  about  6  miles  north  of  Provo, 
fcxMit  1,000  feet  above  Olmstead  station,  on  the  Provo  Canyon  branch  of  the  Rio  Grande 
Western  Railway,  and  1,200  feet  above  the  power  house  of  the  Telluride  Power  Company. 

The  station  was  originally  established  to  determine  the  total  flow  of  the  Provo  above  all 
inversions  to  Utah  Lake  Valley;  but  since  that  time  a  small  canal  has  been  taken  out 
bout  3  miles  above  the  station  and  the  system  of  the  Telluride  Power  Company  has  been 
attended  by  a  new  flume  line  of  sufficient  capacity  to  divert  the  entire  normal  flow  of  the 
tream.  The  power  plant  of  the  Telluride  Power  Company  has  teen  rebuilt  at  a  point 
bout  1,200  feet  below  the  station,  the  tailrare  discharging  directly  into  the  canals  at  the 
south  of  the  canyon.  Practically  no  water  now  passes  the  station  except  the  flood  dis- 
harge  and  a  small  portion  of  the  side  drainage  between  the  power  company's  dam  and  the 
•aging  station,  the  greater  part  of  the  side  drainage  being  diverted  into  the  flume  at  various 
•oints  along  the  line.  The  station  is  thus  of  little  importance,  but  it  is  maintained  at  an 
SKtremely  low  cost,  since  the  gage  readings  are  made  by  the  Telluride  Power  Company  and 
he  discharge  curve  is  so  well  defined  that  but  few  more  measurements  are  necessary. 

Tne  channel  is  straight  for  about  200  feet  above  and  100  feet  below  the  station.  The 
■ght  bank  is  steep  and  rocky  and  does  not  overflow;  the  left  is  somewhat  low  and  sloping 
tJQd  is  liable  to  overflow  at  extreme  flood  stages.  The  bed  of  the  stream  is  composed  of 
•owlders  and  soil  and  is  very  rough,  but  permanent.  The  velocity  is  high,  ranging  from 
I  to  6  feet  per  second.  Ice  forms  near  the  banks  and  appears  also  as  drift  or  floating  ice. 
&  is,  however,  limited  in  quantity  and  probably  never  piles  up  or  gorges.  There  is  no 
txxhor  or  needle  ice  at  any  time. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  cable  is  marked  at 
1-foot  intervals  with  white  paint.  The  initial  point  for  soundings  is  the  first  white  mark 
*n  the  cable  south  of  the  vertical  post  that  supports  the  cable  on  the  right  bank.  A  guy 
ine  is  stretched  across  the  stream  about  40  feet  above  the  station  and  is  found  useful  at  all 


The  original  gage  was  of  the  inclined  type  and  consisted  of  a  piece  of  Oregon  fir  attached 
io  vertical  posts  embedded  in  the  left  bank  about  2  feet  below  the  line  of  the  cable.  The 
E>iesent  gage,  daily  readings  of  which  are  made  under  the  direction  of  E.  A.  Brisco,  an 
SQgineer  at  the  power  plant,  is  a  vertical  piece  of  aspen  driven  into  the  stream  bed  and 
supported  at  the  top  by  a  horizontal  piece  buried  in  the  bank.  It  is  located  on  the  right 
&*nk  about  30  feet  above  the  line  of  the  cable.  Simultaneous  readings  on  the  two  gages 
*fe  found  to  be  equal,  but  the  zero  of  the  new  gage  is  0.10  foot  above  that  of  the  old  one. 
*hb  bench  marks  are  as  follows:  (1)  A  cross  chiseled  in  a  limestone  rock  about  1  foot 
Square,  100  feet  S.  15°  E.  from  the  old  gage;  elevation  above  old  gage  datum,  6.98  feet. 
P)  A  standard  United  States  Geological  Survey  metallic  plug,  cemented  in  the  top  of  the 
•outh  abutment  of  the  highway  bridge  about  one-eighth  mile  Mow  the  station;  elevation 
fcbove  zero  of  gage,  4.75  feet.  (3)  Across  chiseled  on  the  top  of  a  bowlder  projecting  1  foot 
fcbove  the  ground,  126  feet  N.  75°  W.  from  the  north  post  supporting  the  cable;  elevation 
Mx>ve  zero  of  gage,  11.21  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
Doited  States  Geological  Survey  (Ann=Annual  Report;  Bull=Bulletin;  WS=Water- 
£upp]y  Paper): 

Inscription:  Ann  14,  ii,  p  123;  18,  iv,  pp  325-326;  Bull  131,  p  59;  140,  p  234;  WS  16.  p  162;  28,  p  146;  38, 
>p  338-339;  51,  p  416;  66,  p  123;  85,  p  88;  100,  pp  140-141.  142-143;  133,  pp  261-262. 

Discharge:  Ann  18,  iv,  p  326;  Bull  131,  p  92,  140.  p  234;  WS  16.  p  162;  28.  p  153;  38,  p  339;  51,  p  416;  100, 
>  141;  66,  p  123;  85,  p  88;  100,  p  143;  133,  p  262. 

Discharge,  monthly:  Ann  11,  ii,  p  104;  12,  ii,  pp  354,  361;  13.  iii.  p  97;  14.  ii.  pp  123-124;  18,  iv,  p  327; 
9,  iv,  p  442;  20,  iv,  pp  458,  468;  21,  iv,  p  399,  22.  iv,  p  416;  Bull  140,  p  235;  WS  75,  p  195;  100,  pp  142, 144; 
33,  p  264. 

Discharge,  yearly:  Ann  13,  iii,  p  99;  20,  iv.  p  61. 

Gage  heights:  Bull  131,  p  60;  140,  p  234;  WS  11,  p  79;  16,  p  162;  28,  p  152;  38,  p  339;  51,  p  417;  66,  pj 
00,  p  141, 143-144;  133,  p  263. 
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Ilydrographs:  Ann  12,  ii,p  340;  14,ii,p  125;  18,iv,p  328;  19,iv,p  442;  20,iv,p  468;  21,iv,p399;  2, if,  | 
p417. 

Rainfall  and  run-off  relation:  Ann  20,  iv,p  459. 

Rating  tables:  Ann  18,  iv,  p  326;  19,iv,p44l;  Bull  131,  p  59;  140,  p  234;  WS28.pl54;  39,p456;  52.p5H 
66,  p  176;  100,  pp  142,  144;  133,  p  263. 

Water  powers:  Ann  19,  iv,  p  441. 

Discharge  measurements  of  Provo  River  at  mouth  of  canyon,  near  Prow,  Utah,  in  J9()5. 


Date. 


March4 

May  24 

August  29<» 


Hydrographer. 


Henry  Kleinschmidt 

W.G.Swendsen 

A.B.Larson 


Width. 


Feet. 
73 
75 
32 


Area  of       Moan 
section,    velocity.  I  heigl 


age 
igbt. 


1    Di*- 
!  char? 


Square      Feet  per  \  !  Seen 

feet.        second.        Feet.       f<(t 


116 
138 
41 


2.58 
3.52 


4.50 
4.95 
3.55 


<*  Measurement  made  100  feet  above  regular  station. 
Daily  gage  height,  in  feet,  of  Provo  River  at  mouth  cf  canyon,  near  Provo,  Utah,  for  1! 


12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28.. 
29.. 
30. 
31. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

I 
Nov.  | 

ft* 

4.1 

4.21 

4.51 

4.4 

4.78 

5.39 

4.05 

3.65 

3.58 

3.66 

3.51 

&| 

3.98 

4.42 

4.56 

4.34 

4.8 

5.63 

3.93 

3.54 

3.5 

3.75 

3.56 

II 

1    412 

4.6 

4.58 

4.37 

4.77 

5.7 

3.87 

3.09 

3.44 

3.76 

3.59 

|i 

1    4.3 

4.52 

4.65 

4.32 

4.72 

5.95 

3.95 

3.52 

3.57 

3.68 

3.52 

L! 

4.22 

4.51 

4.46 

4.3 

4.5 

5.87 

383 

361 

3.67 

3. 68 

3.56 

4.52 

4.66 

4.3 

4.34 

5.77 

4.0 

3.55 

3.7 

3.71 

3.56 

i: 

4.2 

4.21 

4.18 

4.35 

4.22 

5.65 

3.95 

353 

3.6 

3.71 

3.52 

ii 

4.4 

4.28 

4.0 

4.34 

4.4 

5.86 

393 

3.56 

3.58 

3.66 

3.55 

li 

1     4.1 

4.11 

3.98 

4.24 

4.47 

6.33 

3.83 

3.5 

3.63 

3.69 

3.55 

14 

4.1 

4.14 

391 

4.6 

4.5 

5.97 

3.65 

3.51 

3.64 

3.7 

4.04 

14 

4.1 

4.08 

3.88 

4.68 

4.49 

5.65 

3.C3 

3.55 

3.48 

3.61 

3.92 

ta 

4.38 

4.08 

4.2 

4.35 

4.28 

5.19 

3.6 

3.55 

363 

4.05 

i* 

4.1 

4.01 

4.14 

4.25 

4.3 

5.75 

3.6 

3.53 

3.6 

4.03 

Iff 

4.12 

4.0 

4.0 

4.4 

4.28 

5.75 

37 

3.49 

3.62 

3.96 

If 

4.05 

4.05 

4.3 

4.44 

4.29 

5.53 

3.67 

3.52 



3.64 

398 

I* 

4.07 

4.09 

4.52 

4.45 

4.4 

5.5 

3.63 

3.57 



363 

4.0 

At 

3.79 

4.2 

4.5 

4.52 

4.45 

5.23 

3.6 

3.5 

..... 

359 

3.99 

Itf 

3.78 

4.1 

4.4 

4.52 

4.43 

5.0 

3.63 

3.45 

3.64 

3.89 

IB 

.4.02 

4.12 

4.5 

4.51 

4. 76 

4.87 

3.65 

3.63 

365 

3.91 

4.1 

4.15 

4.57 

4.51 

4.77 

4.78 

3.62 

3.61 

3.58 

3.76 

3.50 

4.14 

4.18 

4.56 

4.89 

4.71 

3.5 

3., 53 

3.61 

3.89 

4.04 

4.11 

4.45 

4.5 

5.06 

4.77 

3.5 

3.46 

363 

382 

4.14 

4.15 

4.43 

5.1 

4.85 

3.5 

3.55 



357 

388 

4.13 

4.25 

4.49 

4.4 

5.09 

4.7 

3.55 

3.68 

357 

3- 

4.05 

4.22 

4.43 

4.45 

5.0 

4.43 

3.6 

3.59 

3.51 

3.55 

3.74 

4.08 

4.21 

4.43 

4.75 

5.02 

4.17 

3.6 

3-59 

352 

3.6 

,1W 

4.0«i 

4.42 

4.49 

4.94 

5.1 

4.2 

3.58 

3.56 

3.49 

3-61 

;-. 

4.03 

4.5 

4.48 

4.84 

5.2 

4.15 

3.57 

3.57 

3.55 

3.59 

iff 

4.03 

4.43 

4.72 

5.22 

4.05 

3.6 

3.85 

3.58 

V-' 

4.08 

4.43 

4.78 

5.15 

3.93 

3.6 

3.78 

3.65 

ii  '.'I 

4.13 

4.34 

5.1 

3.64 
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i  rating  table  for  Provo  River  at  month  of  canyon,  near  Provo,  Utah,  from  January  1 
to  December  31,  1906. 


Gage 
height. 

1  Discharge. 

j  height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second- feet. 

Feet. 

Second- feet. 

Feet. 

Second-feet ' 

3.40 

1               12 

4.20 

177 

5.00 

!            532 

5.80 

1,050 

3.50 

20 

4.30 

1            212    1 

5.10 

589 

5.90 

1,120    1 

3.60 

1              31 

4.40 

250    ' 

5.20 

|             649 

6.00 

1,192 

3.70 

46 

|       4.50 

1            29°    1 

5.30 

711     | 

6.10 

1.265    J 

3.80 

64 

•        4.60 

■             332 

5.40 

775 

6.20 

1,340 

3.90 

1               87 

1        4.70 

377    ' 

5.50 

i             Ml     1 

6.30 

1,415 

4.00 

1             U4 

4.80 

1             425    j 

5.60 

!             910 

6.40 

1,490 

4.10 

1              144 

1 

4.90 

1             477    : 

5.70 

980 

•E.— The  above  table  ia  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
irements  made  daring  1903-1005.    It  is  well  defined  twtween  gage  heights  3.5  feet  and  6.3  I»*t. 

r  discharge,  in  second-feet,  of  TeUwride  Power  Company  8  flume  near  Provo,  Utah,  for 

1905. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

163 
141 
117 
126 
148 
131 
139 
142 
137 
137 
133 
136 

Oct. 

130 
130 
130 
145 
150 
130 
127 
130 
135 
127 
130 
130 

Nov. 

Dec. 

24 
29 
23 
29 
36 
41 
43 
33 
37 
44 
46 
27 
38 
25 
43 
49 
41 
56 
62 
41 
56 
62 
40 
47 
38 
40 
39 
32 
44 
53 
54 

52 
40 
41 
38 
36 
36 
34 
45 
55 
50 
26 
78 
60 
51 
55 
55 
48 
36 
83 
66 
60 
65 

85 
75 

50 
37 
33 

40 
62 
78 
77 
49 
57 
66 
68 
63 
49 
59 
65 
66 
62 
54 
43 
59 
70 
45 
55 
38 
40 
50 
44 
48 
36 
65 
48 
32 
44 
30 

40 
35 
40 
29 
24 
59 
41 
24 
70 
39 
32 
39 
53 
48 
50 
42 

58 

48 
42 
48 

« 

41 
42 
37 
68 
81 

45 
62 
70 

68 
75 
61 
62 
59 
75 
96 
95 
99 

101 
90 
98 
97 

100 
94 
92 
85 
87 
87 
87 
84 
81 
80 
80 
80 
77 
78 

79 

88, 
85l 
82 
74 
106  ' 

80 1 

75 
80 
69 
52 

87  ; 

80 

88  1 
85 
85 
79 
89 

105 
124 
130  ' 
131 

123 

114 
150  | 
146 
121 

1 

136 
124 
125 
124 
127 
130 
130 
127 
129 
162 
170 
160 
160 
155 
153 
160 
160 
160 

........ 

173 

184 

170 

178 

183 

175 

163 

155 

167 

169 

170 

150 

171 

133 
124 
122 
119 
157 
137 

130 
131 
128 
126 
129 
135 
126 
158 
150 
158 
161 
141 
135 
142 

168 

188 

185 

183 

187 





;                  i 

160 
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Estimated  monthly  discharge  of  Provo  River  at  mouth  of  canyon,  near  Provo,  Utah,  for  190S. 
[Drainage  area,  640  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  (17  days). 

October 

November 

December  1-18 


The  period. 


Discharge  in  second-feet 
Minimum, 


Maximum. 


250 

332 

350 

490 

661 

1,438 

120 

44 

76 

56 

129 


27 

114 

82 

191 

184 

05 

20 

16 

15 

26 

21 

16 


Mean. 


142 

190 

230 

288 

306 

687 
50.1 
26.8 
32.6 
37.1 
73.0 
38.3 


Total  in 
acre-feet. 


8,731 

10,550 

14,700 

17,140 

24,350 

40,880 

3,080 

1,648 

1,000 

2,281 

4,344 


130,200 


Run-off. 


secona-iBei 

Depth  in 
iocbM. 

0.222 

0.256 

.297 

.» 

.373 

.00 

.450 

.n 

.619 

.714 

1.07 

1.19 

.078 

.m 

.042 

.0* 

.051 

.m 

.058 

.Off 

.114 

.127 

.060 

.04) 

Estimated  monthly  discharge  of  TeUuride  Power  Company's  flume  near  Provo,  Utah,  for  190o. 


March 

April  (27  days) 

May ^... 

.lune 

July  1-30 

August  1-28... 
September  1-12,25-30. 
October  (27  days) 
November  1-19 
December  1-18 

The  period 


Note.— To  obtain  total  flow  of  Provo  River  at  head  of  diversion  dams,  the  flume  discharge  should  to 
added  to  that  of  the  gaging  station  given  above. 

PROVO   RIVER  AT  THE    RIO   GRANDE  WESTERN    RAILWAY  BRIGD& 
NEAR  PROVO,  UTAH. 

This  station  was  established  January  25,  1905.  It  is  located  at  the  Rio  Grande  Wester 
Railway  bridge  about  2  miles  northwest  of  the  town  of  Provo,  below  all  points  of  diverse 
and  inflowing  streams.  It  replaces  the  old  station  maintained  at  the  San  Pedro  l& 
Angeles,  and  Salt  Lake  Railroad  bridge,  about  300  feet  below,  the  conditions  at  the  W^ 
point  being  so  changed  by  the  reconstruction  of  the  bridge  that  the  section  could  no 
longer  be  used. 

The  purpose  of  the  station  is  to  determine  the  amount  of  water  discharged  by  the  Pr**° 
into  Utah  Lake.  As  the  entire  normal  spring  and  summer  flow  is  diverted  for  irriga^00 
above  this  point,  the  station  is  maintained  only  during  flood  and  winter  seasons. 

The  channel  is  straight  for  about  150  feet  above  and  200  feet  below  the  station.  1* 
normal  flow  is  confined  to  a  compaxaAAveVj  taxtow  tYARn&l  near  the  center,  but  the  w^ 
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iter  channel  is  much  wider,  including  a  small  timbered  flat  on  both  sides.  The  railroad 
ade,  however,  prevents  any  overflow  at  the  gaging  section.  The  bed  of  the  stream  is 
mposed  of  coarse  gravel  and  is  liable  to  change  during  floods.  The  velocity  is  uniform 
it  high,  ranging  from  4  to  7  feet.  Information  in  regard  to  ice  conditions  is  incomplete. 
Discharge  measurements  are  made  from  a  foot  plank,  fastened  to  4  by  4  inch  pieces 
fir  bolted  to  the  lower  chord  on  the  upstream  side  of  the  bridge.  The  plank  is  graduated 
ith  paint,  beginning  at  the  north  face  of  the  masonry  abutment  on  the  south  end  of  the 
ridge,  which  is  the  initial  point  for  soundings.  A  guy  line  is  stretched  24  feet  upstream 
ora  the  foot  plank. 

The  gage,  which  is  read  daily  by  Lars  Thompson,  a  farmer,  is  of  the  inclined  type,  con- 
t.ting  of  a  4  by  4  inch  by  16-foot  timber  of  Oregon  fir  drift-bolted  to  the  old  piles  and  sills 
F  the  former  bridge,  about  10  feet  east  of  the  present  bridge,  the  incline  being  such  that 
5.88  feet  along  the  piece  equal  10  feet  vertical.  It  is  graduated  with  saw  cuts  and  paint 
>  read  vertically.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  standard  United 
tates  Geological  Survey  metallic  plug,  cemented  in  the  masonry  wall,  0.5  foot  south  of 
a  face  at  the  southeast  corner  of  the  bridge;  this  is  11.29  feet  above  the  gage  datum  and 
i  so  stamped.  (2)  A  cross  cut  in  the  top  of  the  same  wall  at  the  southwest  corner  of  the 
ridge;  elevation  above  gage  datum,  11.25  feet. 

hscharge  measurements  of  Provo  River  at  the  Rio  Grande  Western  Railway  bridge,  near 

Provo,  Utah,  in  1906. 


Date. 


Hydrographer. 


anuary  25. 

rebraary  14  « do 

'ebruary  16 do 

larch  9 

one  21 


H.  S.  Kleinschmidt . 


do 

W.  G.  8  wend  sen. 


Width. 


Feet. 
44 
37 
43 
43 
17 


Area  of 
section. 

Mean 
velocity. 

Square 
feet. 

Feet  per 
second. 

54 

a  52 

38 

3.12 

49 

3.49 

49 

3.36 

8.5 

1.52 

Gage 
height. 


Feet. 
2.80 
2.53 
2.74 
2.70 
2.00 


Dis- 
charge. 

Second- 
feet. 

191 

120 

170 


12.9 


I 


o  Ice  divides  stream  into  two  channels. 


Daily  gage  height,  in  feet,  of  Provo  River  at  the  Rio  Grande  Western  Railway  Bridge,  near 

Provo,  Utah,  for  1905. 


Day. 

Jan. 

Feb. 

Mar, 

2.75 
2. 75 
2.S 

,10 
10 
20 
2.8 
2.7 
•/  7 

Apr. 

2.6 
2  55 

May. 

2.7 
9.  ft 

June., 

2.55  ; 
3.05 

3.5    j 
3.7    1 
3.75 
3.6 
3.54  1 
3.65  j 
4.27 
4.2 
3.73  ! 

3.53  , 
3.  45  | 
3.  43 
3.25 

1 

Day. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Jan.     Feb. 

2.75 

2.7 

2.  7 

2.7 

2  7 

2. 7 

..' 2.7 

J 2.1 

2  7 

Mar.    Apr.    May. 

June. 

1-... 

2,85 
11 

115 
3.0 

Lf 

■j  \-i 
£8 
2.85 
"I  85 

1 
2.(15     2.75     2.0         sis 

2.... 

2. 65     2.  7       2. 0 
2. 7       2. 6       2. 0 
2.  85     2. 7       2. 25 
2. 75     2. 75     2.1 
2.  75     2  9       2. 15 
•>  7    |  2  9       2  6 

2  8 

3.... 

2  52     °  ft 

2  47 

4... 

2.53 
2.5 
2  5 

2.7 

2.6 

O    A 

2  18 

5.. 

2  0 

«... 

Dry. 

7.. 

2.47     2.25 
2.  45  |  2. 2 
2.6    '  2.2 
2. 75     2.  4 
2. 85     2.  3 
2.8    i  2.15 
2. 8       2.  05 
2.  75     2.  I 
2.  7       2. 0 
2  7       0  •>/» 

8..      ■•••••;*"*""" 

2.65     2.9    j  2.62  1 

2  65     2  85  1  2  58 

9... 

10...               i 

26 

1     2  8     2  68 

«>  <i5     2  75  j  2  62  ' 

l1-..             1 

2.85  ,  2.7 

2. 8       2.  7 
2  0       2  07 

27 

..'     2.8     2.65 
..      2.8  .  2.65 

..      2.8  ! 

..      2.8    

..      2.8    

2.8    1  2.85  1  2.68  ' 

2...  | 

28 

29 

30 

31 

2.7    1  2.9       2.75  j 

2.65     2.75  ;  2.8    I 

2.7       2.7     !  2.65  ' 

2.ii5 2.55  1 

'        i 

3.. 

4.. 

2.55     2.7 
2.7    '2.7 
2  8       °  t& 

&. 

*....'."    'I 

_   ""i 

•        i 

^otl.- Station  discontinued  June  22. 
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HOBBLE  CREEK  BASIN. 


HOBBLE  CREEK   NEAR  SPRINGVILLE,  UTAH. 

Hobble  Creek  rises  on  the  western  slope  of  the  Wasatch  Mountains  and  flows  in  a  g?D 
southwesterly  direction  to  Utah  Lake.  There  is  little  overlying  soil  and  but  a  *< 
growth  of  timber  or  brush.  The  steep,  narrow  canyon  in  which  the  stream  flows  is  Im 
here  and  there  by  narrow  openings  or  flats,  covered  with  a  shallow  deposit  of  bow' 
and  soil  and  comprising  irrigated  farms.  As  these  tracts  lie  along  the  banks  of  the  < 
a  large  part  of  the  water  used  on  them  is  returned  to  the  stream  as  seepage.  Then 
no  tributaries  of  importance,  but  short,  intermittent  streams,  each  of  which  is  con 
to  a  steep,  narrow  canyon,  enter  all  along  the  course.  There  are  no  storage  reser 
lakes,  or  marshes  to  control  the  flood  discharge,  which  occurs  in  the  spring  as  the  i 
of  melting  snow.  The  entire  normal  summer  flow  is  used  for  irrigation,  but  the  dive 
takes  place  for  the  most  part  at  the  mouth  of  the  canyon  below  the  gaging  station. 

The  station  was  established  March  23, 1904.  It  is  located  about  1  mile  above  the  n 
of  the  canyon,  4  miles  southeast  of  Springville,  Utah,  600  feet  northeast  of  the  be 
Mapleton  Canal,  and  about  1,200  feet  southwest  of  the  Springville  electric  power  ] 

The  channel  is  straight  for  about  75  feet  above  and  50  feet  below  the  station, 
banks  are  high  and  wooded.    The  bed  of  the  stream  is  of  loose,  fine  gravel,  and 
almost  constantly.    There  is  but  one  channel  at  all  stages.    The  velocity  ranges 
3  to  4.5  feet  per  second.    As  the  normal  winter  flow  comes  largely  from  springs,  the  s 
probably  does  not  freeze  at  the  station. 

Discharge  measurements  are  made  by  wading  at  a  point  near  the  gage.  The  initial 
for  soundings  is  a  2  by  4  inch  post  located  on  the  south  bank  near  the  waters  edge. 

The  gage,  which  is  read  daily  by  J.  B.  Stevenson,  an  electrician,  is  a  vertical  staff,  c 
into  the  bed  of  the  stream  and  fastened  at  the  top  to  an  overhanging  tree.  The  g 
referred  to  bench  marks  as  follows:  (1)  A  nail  in  the  top  of  the  2  by  4  inch  post  li- 
the initial  point  for  soundings;  elevation  above  gage  datum,  4.91  feet.  (2)  A  n&i 
post  set  26  feet  south  of  the  initial  point;  elevation  above  gage  datum,  12.38  feet. 
30-penny  nail  in  the  east  side  of  a  pole  of  the  electric  transmission  line,  97  feet  nort 
of  the  initial  point;  elevation,  21.80  feet  above  gage  datum. 

A  description  of  this  station,  gage  height  and  discharge  data,  and  rating  table  an 
tained  in  Water-Supply  Paper  No.  133  of  the  United  States  Geological  Survev. 
268-270. 

Discharge  measurements  of  Hobble  Creek  near  Springville,  Utah,  in  1905. 


Date. 


Ilydrographer. 


February  16...    H.  S.  Kleinschmidt. 

April  5 W.  G.  Swendsen 

May  5 |  W.  I\  Uardesty 

May  23 W.  G.  Swendsen 

June  6 A.  B.  Larson 

June  11 do 

June  26 do 

July  11 G.  M.  I'.  Dougall 

July  17 do 

July  29 j  G.  S.  Schow 

A  ugust  9 ' do 

August  16 1 do 

August  30 A.  B.  Larson 

September  16..    G.  S.  Schow 

Septeml>er  28. . ,  A.  B.  Larson 

October  12 W.  D.  Beers 


Width. 


Area  of  '     Mean 
section,  j  velocity. 


Gag*         I 
height,     cli 


Feet 

Square 
feet. 

Feet  per 
second. 

Feet.    !     / 

14 

12 

1.62 

1.25 

18 

11 

2.57 

1.42 

18 

18 

3.22 

1.89 

19 

29 

3.92 

2.30  , 

18 

17 

3.84 

1.75  1 

18 

21 

3.72 

1.80 

18 

16 

2.82 

1.55 

18 

9.2 

235 

1.30 

18 

9.8 

2.30 

1.30 

18 

8.7 

2.21 

1.16 

18 

9.5 

2.15 

1.25  ' 

17 

9.6 

'1.84" 

1.24 

17 

9.7 

1.48 

1.21 

17 

8.7 

1.66 

1.20 

17  1 

8.3 

1.60 

1.19  ! 

16 

7.8 

1.61 

1.20 

HOBBLE    CREEK    BASIN. 
Daily  gage  height t  in  feet,  of  Hobble  Creek  near  Springville,  Utah,  for  1905. 
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Day. 

Jan. 

Feb. 

i 

Mar. 

Apr. 

._     . 

1.4 

• 

•■;:;■• 



1.45 

"i.V 

1.5 
1.8 
1.6 
1.6 
1.6 

1.6 
1.7 
1.6 

1.7 

1.62 
1.65 

1.7 

1.7 

1.85 

1.95 

2.0 

2.0 

May. 

2. 1 

2.05 

1.95 

1.85 

1.8 

1.75 

1.7 

1.75 

1.75 

1.75 

1.8 

1.8 

1.9 

1.95 

2.05 

2.1 

2.3 

2.35 

2.4 

2.35 

2.4 

2.45 

2.4 

2.25 

2.2 

2.1 

2.0 

1.9 

1.7 

1.7 

1.7 

June. 

1.75 
1.8 

1.8 

1.85 

1.8 

1.8 

2.0 

1.92 

1.8 

1.75 

1.75 

1.75 

1.85 

1.8 

1.7 

1.6 

1.6 

1.65 

1.6 

1.53 

1.5 

1.55 

1.5 

1.5 

1.55 

1.5 

1.45 

1.42 

1.4 

July.  ' 

1.35 

1.35 

1.3 

1.35 

1.3 

1.26  | 

1.24| 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.3  ., 

1.3 

1.25 

1.2 

1.8 

1.2 

1.2 

1.15 

1.15 

1.15 

12    : 

Aug. 

1.15 
1.2 
1.3 
1.35 

1.2 
1.25 
1.2 

1.22  ■ 

1.2 

1.2 

1.15 

1.2 

1.25 

1.2 

1.2  . 

1.14  1 
1.12 
1-2 

1.15  . 
1.12 
1.16 
2.06 
1.25 
1.27 
1.25  j 
1.25  i 

1.3  I 
1.2 
1.2 

Sept. 

1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.25 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.25 

1.26 

1.25 

1.22 

1.2 

1.2 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.35 

1.2 

Oct. 

1.2 

1.2 

1.18 

1.15 

1.12 

1.12 

1.1 

1.1 

1.12 

1.13 

1.15  , 

1.17 

1.2 

1.18 

1.17 

1.2 

1.2 

1.18  ] 

1.17 

1.2 

1.2 

1.2 

1.2 

1.2 

1.18 

1.18 

1.17 

1.2 

1.2 

1.22 

Nov. 

1.23 

1.25 

1.22 

1.25 

1.25 

1.22 

1.23 

1.25 

1.28 

1.3 

1.27 

1.2 

1.22 

1.23 

1.22 

1.23 

1.2 

1.18 

1.2 

1.2 

1.25 

1.22 

1.23 

1.2 

1.2 

1.25 

1.25 

1.25 

1.25 

Doc. 

1 

1.38 

1.4 

1.4 

1.4 

I 
1.4 

1.4 

1.38 

1.38  j 

1.38  ' 

1.38 

1.35 

1.35 

1.35 

1.35 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.25 

1.22 

1.2 

i 

1.2 

1.3 

1.2 

1.18 

1.2 

1.2 

1.2 

1.1 



1.17 

1.15 

1.3 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.45 

1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.45 

1.4 

1.4 

1.4 

1.35 

115 

1.18 

1.38 
1.35 

1.35 

1.35 
1.35  ! 
1.35  ■ 
1.35  ' 
1.35 
1.35 
1.35 
1.35 
1.35J 

1.2 

, 

1.25 

1.3 

1.22 

I 

1.25 

» 

1.3 

1.25 

1 

1.23 

L 



1.22 

r 



*„ 

1.35 

i.... 

5.... 

1.35 

1.15 

s... 

1.15 

r.. 

1.33 

1.25 

«... 

1.22 

i. 

».. 

1.33 
1.35 

1.23 

_..      ,  .    I    _     J. ._     J..      .    I. 

otion  rating  table  for  Hobble  Creek  near  Springville,  Utah,  from  January  1,  to 

1905. 


May  30, 


Gage 
height. 

Discharge. 

Gage 
height,  i 

Discharge. 

Cage 
height. 

Discharge. 

Cage 
i  height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second- feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.30 

22.0 

1.60    1 

40.5 

1.90 

68 

2.20 

100 

1.40 

27.5    ' 

1.70 

48.5 

2.00 

78 

2.30 

112 

1.50 

33.5    I 

1 

1.80    | 

58 

i 

2.10 

89 

2.40 

125 

*©TE.— The  above  table  is  applicable  only  for  open-channel  condit  ions.    It  is  based  on  four  discharge 
^su  re  merits  made  during  1905.     It  is  fairly  well  defined. 

ttion  rating  table  for  Hobble  Creek  near  Springrille,  Utah,  from  May  31,  to  December  31, 

1905. 


Gage 
height. 


Feet. 
1.10 
1.20 
1.30 


Discharge 

Second-feet. 

!.  7  0 

14.5 

|  22.0 


Gage 
j   height 

|      Feet. 

I  1.40 
1.50 
1.G0 


Discharge. 


Second-feet . 
30  5 
40 
50 


Gage 
height. 

Feet. 
1.70 
1.80 
1.90 


Discharge. 

Second-feet 
61 
73 


II     Gage 
|    height. 

Feet. 
2.00 
2.10 


Discharge. 


Second-feet, 


113 


i 


Mote.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  nine  discharge 
iasureraents  made  during  1<J05.    It  is  well  defined  Uaween  gage  heights  1.2  leet  and  i&  te&l.  ^ 
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Estimated  monthly  discharge  of  Hobble  Creek  near  Springville,  Utah,  for  19G5. 


Month. 


I         Discharge  in  second-fret. 
Maximum.  I  Minimum.      Mean. 


January . . 
February . 

March 

April 


May 

June 

July 

August 

September. 

October 

November. 
December.. 


24  i 

28 
30 

78 
132 

99  I 

26  I 
107  j 

26  I 
.16j 

22 

18 


The  year. 


132  : 


TtaUlin 
acre-feet. 


22.8 
25.6 
27.0 
45.2 
81.0 
59.4 
18.6 
18.3 
17.1 
12.5 
16.9 
14.6 


l.ffi 
1.422 

l.ttfi 

2.  a« 
i«o 

3.534 
1.144 
1.125 
1.01S 
7* 
1.006 


29.9 


21,« 


Note.— Open-channel  conditions  assumed  throughout  the  year.  Discharge  interpolated  (or  miniog 
gage  heights. 

SPANISH  FORK  BASIN. 
SPANISH  FORK  NEAR  SPANISH  FORK,  UTAH. 

Spanish  fork  rises  in  the  Wasatch  Mountains  and  flows  northwestward  into  Utah  Lake. 
The  area  is  generally  barren,  with  but  little  timber  or  brush.  The  stream  is  confined  to i 
steep,  narrow  canyon,  with  a  very  few  small  openings  in  which  are  irrigated  farms.  The 
tributaries  are  all  short  and  many  of  them  are  intermittent.  T^e  most  important  are  D»- 
mond  Fork  and  Thistle  Creek,  which  enter  about  8  and  10  miles,  respectively,  above  tke 
gaging  station,  and  which,  like  the  main  stream,  occupy  steep  narrow  canyons.  The  normal 
flow  comes  largely  from  springs,  scattered  over  the  entire  basin ;  the  flood  discharge  is  direct 
surface  run-off  from  melting  snow. 

There  are  no  storage  reservoirs  on  the  stream  and  but  little  of  the  flow  is  diverted  above 
the  station.  The  entire  normal  flow  is,  however,  diverted  at  the  mouth  of  the  canyon 
immediately  below  the  station,  and  used  for  the  irrigation  of  lands  near  Utah  Lake. 

The  station  was  established  May  23, 1900,  and  reestablished  March  26, 1903.  It  is  located 
600  feet  above  the  dam  of  the  East  Bench  Irrigation  Company,  5  miles  southeast  of  Spanish 
Fork,  and  300  feet  southwest  of  the  main  line  of  the  Rio  Grande  Western  Railway. 

Records  at  this  station  are  of  importance  in  connection  with  the  Strawberry  Valley  storage 
reservoir  project,  under  a  plan  to  divert  water  from  that  basin  into  Spanish  Fork  near  its  ( 
head  and  carry  it  to  distribution  canals  below. 

The  channel  is  straight  for  about  l.r)0  feet  above  and  below  the  station.  Both  banks  slope 
gradually,  are  covered  with  small  brush,  and  are  sufficiently  high  to  prevent  overflow.  Thf 
bed  is  composed  of  loose  gravel  and  sand,  and  is  smooth  but  somewhat  shifting,  especially*1 
flood  stages.  The  velocity  is  high.  There  is  a  free  flow,  the  current  being  uninterrupted  by 
dams  or  other  obstructions. 

Discharge  measurements  arc  made  by  means  of  a  cable  and  car.  The  cable  is  graduate 
with  paint,  beginning  at  the  right  cable  post,  which  is  the  initial  point  for  soundings. 

The  gage,  which  is  read  daily  by  Levi  Thorp,  a  section  foreman  on  the  Rio  Grande  Western 
Railway,  consisted  originally  of  a  vertical  staff  located  on  the  right  bank  of  the  stream.  1° 
April,  190.3,  it  was  replaced  by  a  new  6  by  6  inch  inclined  gage  having  the  same  datum.  »* 
bench  mark  is  on  a  limestone  rock  29  feet  S.  36°  E.  from  the  gage,  marked  with  black  paw* 
"U.  S.  G.  S.";  elevation  above  gage  datum,  7.16  feet;  elevation  above  mean  sealed 
4,785  feet. 
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on  in  regard  to  this  station  is  contained  in  the  following -publications  of  the 
»  Geological  Survey  (Ann.  =  Annual  Report;  WS= Water-Supply  Paper): 

:  WS  100,  p  145;  133,  p  271. 

WS  100,  p  145;  133,  p  271. 

monthly:  Ann  13,  iii,  p  97;  WS  100,  p  147;  133,  p  273. 

yearly:  Ann  13,  iii.  p  99;  20,  iv,  p  61. 

;s:  WS  100.  p  146:  133.  p  272. 

e:  WS  100,  pp  146-147;  133,  pp  272-273. 

harge  measurements  of  Spanish  Fork  near  Spanish  Fork,  Utah,  in  1905. 


Hydrographer. 


H.  S.  Kleinschmidt. 

....do 

....do 

W.  G.  Swendsen 

W.  P.  Hardesty.... 

W.  G.  Swendsen 

....do 

do 

do 

A.  B.  Larson 

do 

....do 

Beers  and  Schow 

G.  8.  Schow 

A.  B.  Larson 

G.  S.  Schow 

....do 

A.  B.  Larson 

W.  D.  Beers 


'  wiHth  !  Area  of       Mean         Gage  Dis- 

|  wiain-  section,    velocity,     height,      charge. 


Feet. 
37 
35 
37 


39  ! 
36 
37 

40  ; 

«i 

40 

38 

37 

35 

34 

40 

34 

35 

34 

34 

33 


Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

30 

2.68 

1.42 

79 

28 

2.66 

1.38 

74 

29 

2.51 

1.40 

72 

39 

3.17 

1.70 

111 

44 

3.50 

1.90 

154 

49 

4.04 

2.00 

200 

85 

4.34 

2.82 

369 

85 

4.42 

2.82 

376 

85 

4.00 

2.82 

360 

68 

4.59 

2.45 

314 

49 

3.99 

2.04 

195 

30 

2.85 

1.60 

86 

25 

2.19 

1.40 

64 

21 

1.99 

1.32 

43 

20 

2.60 

1.41 

52 

25 

2.56 

L47 

64 

20 

2.39 

L38 

49 

22 

2.35 

L41 

52 

24 

2.46 

1.48 

59 

y  gage  height,  in  feet,  of  Spanish  Fork  near  Spanish  Fork,  Utah,  for  1906. 


•  .  •  |  i  ■  •  'i 

Jan.      F«'b.      Mar.  ]  Apr.     May.  .  June.  ,  July.     Aug.     Sept.     Oct.  j  Nov. 


Dec. 


1.4 

1.26 

1.5 

1.32 

1.4 

1.56 

1.4 

1.4 

1.4 

1.42 

1.44 

1.4    \ 

1.38 

1.42  I 

1.42 ; 

1.44 
1.42 
1.42  | 
1.34 

1.44] 


1.46 

1.56 

1.  5 

1.5 

1.5 

4.48 

1.46 

1  46 

1.4 

1.42 

1.44 

1.26 

1.6 

1.4 

1.4 

1  34 

1.44 

1.42 

1.4 

1.44 


1.56 
1.62  = 
1.54 


1.48 

1.48 

1.46 

1.46 

1.46 

1.44 

1.46 

1.48 

1.48 

1.44 

1.46 

1.46 

1.5 

1.6    I 


1.5  . 
1.48  i 
1.48  I 
1.46  j 
1.48  , 
1.48  I 

1.52 
1.54 
1.76 

1.7 

1.66 

1.64 

1.62 

1.7 

1.7 

1.66  I 

1.74  I 

1.72 


2.06  | 

2.04  ' 

2.02  ' 

1.96 

1.92 

1.82  ' 

182 

1.84 

1.98 

1.96 

1.9 

1  84 

2  0 
2.0 
2.0 
2.04 
2.22 
2.41 
2.54 
2.64 


2.56  ! 
2.52  I 
2.48  J 
2.38 
2.26 
2.24 
2.14 
2.1 
2.02  ' 
2.02  ' 
2.0 
1.96  , 
1  88  I 
1.82  I 
1.76  ' 
1.76  ' 
1.74  ' 
1.76  ' 
1.78 
1.78  , 


1.52  ; 

1.5 

1.5 

1.46 

1.44 

1.46 

1.46 

1.46 

1.4 

1.42 

1.42 

1.4 

1.38 

1.4 

1.4    j 

1.4     I 

1.4 

1.38 

1  38 

1.36 


1.36  ' 

..«; 

1.4 
1.36  ' 
1.36  i 
1.36  | 
1.3    I 
1.3 
1.3 
1.36 
1.5 
1.4 
1.38  , 
1.38 
1.36  i 
1.34  | 
1.34 
1.34  ' 
1.32 
\.7Q. 


1.36 

1.36 

1.36 

1.61 

1.42 

1.4 

1.44 

1.42 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.34 

1.34 

1.38 

\.3& 


1.64 
1.56 
1.44 

1.44  , 
1.42 
1.44 

1.45  i 
1.42  ! 
142' 

1.48 ; 

1.48  j 
1.48 

.46 

.46 

.48 

.48 

.48 

.46 

1.44J 

\  « 


1.46 

1.46 

1.48 

1.48 

1.48 

1.46 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.48 

1.4 

1.44 

1.44 

1  44 

1.46 

1.46 

1.46 


1.46 

1.44 

1.4 

1.44 

1.5 

1.4 

1.44 

1.44 

1.44 

1.4 

1.3 

1.24 

1.25 

1.4 

1.3 

1.25 

1.3 

1.3 

1.3 
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Daily  gage  height,  in  feet,  of  Spanish  Fork  near  Spanish  Fork,  Utah,  for  1905— Continiw 


i 


Day.          |  Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

21 

1  ,.« 

1.48 

1.6 

1.72 

2.74 

1.78 

1.34 

1.32 

1.36 

1.44 

1.44 

1  1 

22 

1.44 

1.48 

1.52 

1.7 

2.84 

1.74 

1.36 

1.3 

L36 

1.48 

1.5 

:  • 

23 

1.46 

1.46 

1.5 

1.74 

2.94 

1.72 

1.34 

1.3 

1.36 

1.48 

1.5 

1 1 

24 

1.44 

1.48 

1.5 

1.76 

2.84 

1.66 

1.34 

1.32 

1.34 

1.48 

1.5 

11 

25 

1.46 

1.48 

1.5 

1.78 

2.74 

1.6 

1.34 

1.66 

1.44 

1.48 

1* 

u 

26 

1.42 

1.48 

1.48 

1.86 

2.8 

1.6 

1.34 

1.42 

1.48 

1.48 

L4t 

U 

27 

1.36 

1.46 

1.5 

1.92 

2.74 

1.58 

1.34 

1.46 

1.5 

1.48 

L 

u 

28 

1.38 

1.5 

1.5 

1.98 

2.78 

1.58 

1.34 

1.48 

1.46 

1.48 

1.4* 

LI 

29 

1.44 



1.52 

1.97 

2.7 

1.56 

1.34 

1.4 

2.22 

1.48 

t* 

i: 

30 

1.46 

1.54 

2.0 

2.6 

1.54 

1.34 

1.38 

1.64 

1.48 

L4f 

u 

31 

1.44 

1.46 

2.56 

1.34 

1.34 

1.5 

14S 

Note.— January-  3  and  6  and  February  13,  backwater  caused  by  ice:  open-channel  conditions  do 
the  remainder  of  the  winter  months.     Gage  February  6  probably  in  error. 

Daily  discharge,  in  second-feet,  of  Spanish  Fork  near  Spanish  Fork,  Utah,  for  1905. 


Day. 


Jan.      Feb.  I  Mar. 


1.. 
2.. 
3.. 
4.. 
5. 
6.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13. 
14. 
15.. 
16.. 
17.. 
18.. 
19.. 
20. 
21 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


57 
39 
43 

47 

57 

59 

60 

61 

62 

66 

70 

64  | 

60  ' 


74  ; 
71  ■ 
72 
58  ! 

79  I 
81 
80. 
83  I 
76  I 


106 
95 
95, 

95 ; 

91  i 
87, 
87  , 

75  | 
79 
83  ! 
52 

64  i 

76  I 
77 

65  | 

74 1 

71  . 

76  I 
83 
91  ! 
91  I 

85  i 

89  I 

89  | 
89 

85  I 

94  , 


Apr. 


85  ' 

82 ; 


I 


112 
104 
115 
100 
92 
92 


84  i 

83 

82* 

78  | 

81  , 
8*1 

84  | 
76 
80  ! 

79  , 
86 

105 
105  ' 

89  | 

S4 

84' 

83  | 

79 

82  I 
82 

85  ! 
88  I 
72    . 


79 
76 
75 

71 
74 
74 

77 
81 
83 
127 
114 
113 
109 
100 
96 
112 
112 
102 
119 
114 
114 
111 
119 
122 
127 
144 
158 
172 
170 
178 


May.  June.  '  July. 


I 


192 
187 
182 
168 
158 
136 
136 
140 
172 
168 
154 
145 
189 
195 
200 
203 
242 
286 
315 
335 
355 
375 
410 
384 
360 
382 
368 
383 
364 
340 
331 


336  ; 

329  I 
322  j 
292  ' 
258  | 
252  | 
224 
212  | 
190  ' 
188 
180 
168 
147  j 
132 
118  j 
116  | 

110  j 

112  I 
115  I 

113  1 

111  I 
102  I 

96  j 

81 

«8  I 
67  ! 
64 
65  ' 
62  I 
58 


i 


Aug.     Sept.  |  Oct.  '  Nov.    D*. 


48 

46 

54 

48 

48 

48 

42 

42 

42 

46  ' 

68 

52' 

49 

49 

46' 

44  I 

44  I 

44 

41  ' 

41 

41  > 

38 

381 

41  , 

95  j 

53 

58 

62  ' 

"I 
43 


*5  i 

45 

45 

®i 
53 
50  , 
59  j 
53  ! 
52  I 
52  j 
52 
52  ' 
52  j 
52  j 
52 
52 
44 
44 
48 
48 
45 
45 
45 
43 
55 
62 
66 
58 
228 
92 


92! 
76  ; 
54 

54 
50  I 
53 
50 

50  . 
50 

60  ' 
60) 


59  ! 

55 

55 

59 

59  ' 

59  . 

56  j 

54 

54  I 

54 

59  ! 

59  | 

59  \ 

59 

60 

60 

60 

60 

60 

65 


60 
60 

61  ! 
61 
61 
62 

•  i 

62  i 
62 
62 
63 
63 
50 
56 
56 
56 
59 
59 
59 
57 
57 


Note.— Daily  discharge  obtained  by  indirect  method  for  shifting  channels.     Discharge  Jam: 
and  6  and  February  13  reduced  on  account  of  backwater  from  ice.     Discharge  February  6  interpoUM 
between  February  5  and  7  on  assumption  that  gage  height  of  February  6  was  in  error. 
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lied  monthly  discharge  of  Spanish  Fork  River  near  Spanish  Fork,  Utah,  for  1905. 
[Drainage  area,  670  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


year. 


Minimum. 


85 

39 

106 

52 

115 

72 

178 

71 

410 

136 

336 

58 

56 

42 

95 

38 

228 

43 

92 

50 

68 

50 

114 

35 

410 


35 


Mean. 


Run-off. 


I 


67.7 

4,163 

83.2 

4.621 

88 

5,411 

111 

6,605 

257 

15,800 

156 

9,283 

46.1 

2.835 

48.6 

2,988 

59.3 

3.529 

58.5 

3,597 

60.7 

3,612 

54.7 

3,363 

90.9 


65,810  ! 


).101 

0.116 

.124 

.129 

.131 

.151 

.166 

.185 

.384 

.443 

.233  I 

.260 

.069 

.080 

.073 

.084 

.089 

.099 

.087  , 

.100 

.091 

.102 

.082 

.094 

.^36 


1.84 


SPANISH  FORK  NEAR  LAKE  SHORE,  UTAH. 

tation  was  established  December  10,  1903,  at  the  highway  bridge  on  the  road 
Spanish  Fork  and  Lake  Shore,  about  3  miles  west  of  Spanish  Fork.  In  May,  1904, 
established  at  a  point  about  800  feet  above  the  bridge. 

entire  normal  summer  flow  is  diverted  at  a  point  above,  the  station  is  maintained 
ing  the  spring  and  winter,  the  object  being  the  determination  of  the  amount  of  water 
?d  by  Spanish  Fork  into  Utah  Lake. 

lannel  is  straight  for  about  75  feet  above  and  is  slightly  curved  for  100  feet  below 
on.  Both  banks  are  barren  and  sufficiently  high  to  prevent  overflow.  The  bed 
oint  is  composed  of  fine  gravel  and  sand,  smooth  but  continually  shifting.  The 
ranges  from  2  to  4  feet  per  second,  and  the  depth  from  1  foot  to  3  feet.  Informa- 
?gard  to  winter  conditions  are  incomplete. 

irge  measurements  are  made  from  a  cable  and  car.  The  cable  is  marked  at  4-foot 
,  beginning  at  the  right  cable  post,  which  is  the  initial  point  for  soundings, 
gage  readings  are  made  by  J.  W.  Bowen,  a  farmer.  The  original  gage  was  a  vertical 
en  into  the  bed  of  the  stream  about  10  feet  l>elow  the  bridge.  This  was  abandoned 
^ginning  of  1905,  and  readings  have  since  been  taken  from  the  new  vertical  gage 
>n  the  right  bank  near  the  cable.  It  consists  of  a  2  by  4  inch  fir  post,  driven  into  the 
le  stream  and  supported  at  the  top  by  a  horizontal  piece  buried  in  the  bank.  The 
the  same  as  that  of  the  old  gage,  but  simultaneous  readings  will  not  agree,  as  there 
erable  fall  to  the  stream  lx*twccn  the  two  gages.  The  gage  is  referred  to  bench 
i  follows:  (1)  A  30-penny  nail  driven  into  a  log  on  the  west  abutment  of  the  bridge, 
northwest  corner,  10.5  feet  S.  18°  30*  W.,  from  the  old  gage;  elevation  above  gage 
1.68  feet.  (2)  A  20-penny  nail  driven  into  the  north  side  of  a  cedar  fence  post,  91 
5°  30'  E.,  from  the  gage;  elevation  above  gage  datum,  21.95  feet.  (3)  A  United 
eological  Survey  standard  metallic  post  set  197  feet  S.  21°  45'  E.  from  the  old  gage; 
i  above  gage  datum,  21.76  feet. 

lation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
aited  States  Geological  Survey: 

tion:  133.  p  274. 
•ge:  100,  p.  224:  133.  p.  275. 
•ge,  monthly:  133,  p.  276. 
•igbU:  133,  p  275. 
table:  133,  p  276, 
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ZKgcharge  measurement*  of  Spanish  Fork  near  Lake  Short,  Utah,  in  3905. 


Date. 


Hydrography 


January  ST....    II-  8.  Kief  tiaehm  hit. 
FebruB ry  15 . . , . . ,  „  .do.  ,i.A4i».rti*M 

March  10 ,,;..,..  do 

April  fi. '  W.  O.  Bwendiwti  .... 

April  20. do 

Mayio W.  IMTardeity, ... 

May  22. ..J  W,  Q,  Bwendaen 

December  4 _do ... 


Wi.Uh. 


ArtM  nf 
Mvtlon. 


Feet.   I 
30  I 

36 
2S 
28 
32 
I 
2i 
■> 


Square 
feet. 
26 
31 
18 
23 
3ft 

e,7 

i"p 

is 


Mean    I     G»p? 
velocity,     height. 


Fees  per 

ienmd. 

2.57  I 

2. 31 

2.27 

2,41 

2.67 

2.84 

2-55 

2.16 


461 

4.37 
4.12 
4.35 
4.7* 
3.  §5 
4.05 
4,12 


Tr.s- 


,Vi,r.u,N 


«  30  feet  below  regular  station. 

i>ai7y  pope  height,  in  feet t  of  Spanish  Fork  near  Lake  Shore  r  Utah,  for  1905. 


Day. 


1.... 
2.... 
3.... 
4.... 
5.... 
fl.... 
7.... 
8.... 
9.... 
10..  „ 

S::::i 


Jan. 

4.U 

4.1 

4.2 

4-2 

4.1 

4.4 

4,2 

4.45 

4.45 

4.2 

4.62 

4,7 

4.6 

48 

40 

4.6 


Pel). 


1.67 

4.07 

4.85 

4,8 

4.73 

47 

4.68 

4  61 

4  5 

CM 

4-R 

42 

41 

430 

438 

4  52 


Mar.  I  Apr.  ,  May.  Nov,    Dee. 

I 


4  52 

4  58 

4.52 

4  5 

455 

453 

3.0 

11 

411 

4  15 

405 

41 

4  12 

42 

415 

41 


I 


45 

435 

433 

4  3 

431 

435 

448 

45S 

4  68 

5,1 

4.96 

4  88 

4.8 

4  85 

4  88 

49 


475 
4  3 

42 

3.85 

3.6 

3.48 

3.43 

3.42 

3.43 

3,4 

3.43 

3,43 

3,4 

3.38 

3,38 

3.38 


40 
42 
42 
43 

418 
4  1 
4  05 
40 

40 
41 
42 
42 
43 
43 
41 


Day, 

17.... 

18 

19. . . . 
30.... 
21,.  .. 

23.,,. 
24.... 
25.... 

26 

27..., 
28.... 

20 

30.... 
31,... 


Jan, 

462 

46 

45 

46 

46 

463 

47 

463 

462 

461 

46 

459 

458 

46 

461 


Feb. 

M.ir. 

4ft 

40* 

45 

41 

459 

4  1* 

458 

43 

4ft 

425 

461 

43 

455 

43 

4  55 

42 

455 

42 

458 

40 

4  58 

415 

v  51 

41 

41 

4  12 

411 

Apr. 

40 

5.0 

49 

4SS 

472 

471 

463 

473 

465 

468 

479 

4S2 

48 

472 


May 


3.4 

40 
402 
3.7 
3.7 

a* 

43 
403 
3,5 
3.55 
1*5 
3,53 
3,4 
3,0 

a.o 


Nor,  Dot 


4» 


Daily  discharge,  in  second-feet,  of  Spanish  Fork  near  Lake  Shore,  Utah.,  for  Idffi, 

.  I  Deo. 


Day.    Jan,     Feb,  '  Mar. 


1 

2.... 
3.... 

5.... 

ft 

7 

ft.... 

P.... 
10. . . . 
IK... 
12„. 
13 
14.... |  75.0 

15 50.  0 

16....'  60.0 


i 
53.0  :  71.0 
22.5  I  95.5 
28. 0  I  85. 5 
2tt.fi  '  81.2 
23.0  i  76.0 
41. 0  73.0 
29.  5     72. 3 

irt.  s   m.  0 

46.0  \  58.0 
30,0     645 


67.0 
71,5 
68.0 
IS7. 0 
72.0 
715 
27.5 
39.0 
41.5 


'  58.5 
66.0 

.    58,5 

I  ., 


66.0 
36,0 
30.5 
50.0 
40.0 
50.5 


\pr. 

77,0 
65.0 
63.5 
61.0 
62,  5 
116.0 
76.0 
83.5 
92.0 
42.0  1200 
37.5  M7.5 
41.0  108.0 
42. 5  100. 0 
48,5  1040 
41.5  106.5 
42.0  !  108.0 


May, ■  Nov, 


Mil    . 
46.0    . 

:R2  I. 

10. 0  . 


10.3 


31.5 
1  44.5 

4i6 
|  38.5 

41.5 


7.0  !  38.0 


.1.5  I 

'".  0    

6.5  ..,. 

6.0  I 


34  7 
32.0 
32.0 
32,0 
6.5    !  38.0 

7.0  '.. 44.A 

I 


6.5  I. 

6.2  L, 

i 
6-5  '. 

6.8  L 


44  5 

|  51.5 

51.5 

I  38.5 


Day.    Jan. 

17.... 

18 

19,... 
20....   6 
21.... 
22. , .  _ 
23..._ 

i  24 

25.... 
26.... 
27..,. 

28 

29.... 
30.... 
31..,. 


62.0 
61.0 
53.0 


63,0 
65.0 
71.0 
65.5 
645 
65.0 
66.0 
645 
63.5 
66.0 
65.5 


Feb. 


67.0 
67.5 
67.0 
67  0 
60.0 
70.5 
66.0 
66.5 
67.5 
70.5 
71.5 
65.5 


Mar. 

41.  3 

43.0 

46.5 

58.0 

540 

58.0 

58.0  ■ 

51,0 

51.5 

38,0 

t.s  n 

45,0 

4.".  J 

46.5 

46.0 

Apr. 


108.0 

116.0 

loe.o 

96,0 
v.«.  :, 
88.0 
80.0 
88,0 
80,5 
82.0 
90.0 
91,0 
89.0 


May. 


7,5 
33,5 
35,0 

18.5 
10.3 
28,5 
:.\.:> 
36.5 
11.2 
13.0 
11.0 
12,9 
7.5 
00 
0.0 


Not.  D«fc 


ill 
ili 
AJ 
X< 
»l 
Al 
44£ 

4ii 

*l 

¥Li 
5U 
Hi 
*l 
411 
I  411 


iVote, —Total  flow  of  liver  diverted  lor  frrAffattoiv  %»y  ttiUiTS^fcrctat*  Tfc.    \i*.iLv  discharge  ofcUtt* 
by  tndltvct  method  for  shifting  channel*.    Tftwtoarp!  Vntetv&\«ft4 Tascratart^  w&^\. 
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Estimated  monthly  discharge  of  Spanish  Fork  near  Lake  Shore,  Utah,  for  1906. 


Month. 


iry... 

lary. 


st 

mber. 

wr 

mber. 
nber.. 


Maximum. 

Minimum. 

Moan. 

Total  in 
acn»-f«»t. 

75 

22.5 

54.2 

3.333 

95.5 

30.5 

fi6.0 

3.665 

72 

27.5 

50.1 

3.080 

129 

61 

90.1 

5,361 

83 

0 

17.9 

1.101 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

32.5 

0 

1.08 

64 

51.5 

31.5 

42.7 

2,626 

The  year. 


26.8 


19,230 


vSKVIER  RIVER  BASIN. 

8EVIK11  RIVKIl  XKAR  GUNNISON,  UTAH. 

vier  River  rises  in  the  northwestern  part  of  Kane  County,  in  southern  Utah,  flows 
^eastward  to  a  point  near  Gunnison,  northwestward  nearly  to  Leamington,  and  then 
i  sharply  to  the  southwest  and  discharges  into  Sevier  Lake. 

ibutary  streams  are  few,  San  Pitch  River  and  Salina  Creek  being  the  most  important. 
San  Pitch  joins  the  main  stream  about  3  miles  above  the  gaging  station,  but  since  its 
is  used  for  irrigation  and  is  completely  controlled  by  storage  reservoirs,  it  furnishes 
of  the  supply.  Salina  Creek,  which  enters  about  15  miles  above  the  station,  is  subject 
ipid  run-off  and  during  flood  seasons  carries  an  immense  amount  of  sediment, 
lere  is  considerable  irrigation  from  the  Sevier  above  Gunnison,  and  a  few  small  storage 
voire  control  the  flood  discharge. 

»e  station  was  established  June  29,  1900.  It  is  located  at  the  wagon  bridge  over  the 
?r  about  4  miles  west  of  Gunnison,  on  the  road  to  West  view  precinct, 
le  channel  is  straight  for  about  300  feet  alx>ve  and  below  the  station,  with  banks  suffi- 
ly  high  to  prevent  overflow.  The  bed  of  the  stream  is  composed  of  sand  and  gravel 
is  smooth  and  apparently  permanent.  The  current  is  sluggish  at  low  water,  but  at 
lary  stages  ranges  from  2  to  3  feet  per  second.  At  the  high-water  section  the  velocity 
latest  at  the  right  side,  decreasing  somewhat  uniformly  toward  the  left,  where  it  is  low. 
ting  ice  during  the  winter  season  may  make  records  at  certain  stages  impossible, 
e  is  a  free  flow  at  the  low-water  but  not  at  the  high-water  section. 
iring  ordinary  stages  discharge  measurements  are  made  from  the  upstream  side  of  the 
pe,  the  floor  of  which  is  marked  at  5-foot  intervals,  beginning  at  the  bridge  pile  to  which 
;age  is  attached,  this  being  the  initial  point  for  soundings.  At  extreme  low  water  the 
:ity  at  this  point  is  too  low  for  favorable  results,  and  measurements  are  made  by  wading 
point  about  75  feet  below  the  bridge,  marked  by  a  2  by  4  inch  post  on  each  bank.  The 
d  point  for  soundings  at  this  section  is  the  post  on  the  left  bank. 
le  gage  is  read  daily  by  L.  II.  Erickson .  a  farmer.  The  original  gage  is  a  1  by  4  inch  piece 
dwood  nailed  vertically  to  a  bridge  pier  on  the  right  bank  on  the  upstream  side  of  the 
ge.  In  January,  1905,  a  new  6  by  (>  inch  inclined  gage  was  established  at  a  point  about  25 
below  the  old  one.  It  is  fastened  to  double  posts  set  in  the  bank.  Both  gages  have  the 
t  datum  and  are  referred  to  bench  marks  as  follows:  (1 )  A  large  spike  driven  into  the  side 
3edar  post  46  feet  S.  74°  E.  from  the  gage ;  elevation,  S.55  feet .  (2)  A  nail  in  the  top  of 
ig  post  at  the  northeast  corner  of  the  bridge  13  feet  north  of  the  gage;  elevation,  13.18 

(3)  A  United  States  Geological  Survey  standard  iron  post  set  in  the  ground  153  feet  S. 
30*  E.  from  the  old  gage;  elevation,  10.10  feet.    Elevations  are  above  datum  of  gage,    jj 

jab  17&-06 5  " 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of 
United  States  Geological  Survey  (Ann = Annual  Report;  WS  =  Water-Supply  Paper; 

Description:  WS  51,  p  425;  66,  p  126;  85,  p  88;  100,  pp  147-148;  133,  pp  277-278. 

Discharge:  WS  51,  p  425;  66,  p  126;  85,  p  88;  100,  p  148;  133,  p  278. 

Discharge,  monthly:  Ann  22,  iv,  p  420;  WS  75  p  197;  85,  p  90;  100,  p  149;  133,  p  280. 

Gage  heights:  WS  51,  p  426;  66,  p  126;  85,  p  89;  100.  pp  148-149;  133,  p  279. 

Hydrograph:  Ann  22,  iv,  p  420. 

Rating  tables:  WS  52,  p  521;  66,  p  176,  85,  p  89;  100,  p  148;  133,  p  280. 

Discharge  measurements  of  Sevier  River  near  Gunnison,  Utah,  in  1905. 


Width. 


Area  of        Mean 
section,    velocity,     heigl 


January  19«.. 
Febrary  7« 
April  23... 

June  19 

July  1 : do 

August  11 1 do 


Tanner. . 

do. 

W.  G.  Swendsen. 

C.  S.  Jarvis 


tt. 

Square 
feet. 

50 

123 

50 

120 

36 

35 

35 

32 

30 

"  22 

29 

25- 

Feet  per 
second. 

2.60 

2.50 

1.47 

1.51 

.89 

1.17 


3age 
fight. 


Feet. 
2.25 
2.30 
.» 
.76 
.42 
.53 


1e> 


«  Measured  at  bridge. 
Daily  gage  height,  in  feet,  of  Sevier  River  near  Gunnison,  Utah,  for  1905. 


Day. 


Jan. 


Feb. 


10. 
11.. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21 . 
22.. 
23. 
24.. 
2T>.. 
26.. 
27.. 
28.. 
29.. 
30.. 
.  31.. 


2.0 

2.25 

2.2 

2.2 

2.2 

2.06 

2.2 

2.22 

2.24 

2.26 

2.22 

2.22 

2.26 

2.24 


Mar. 

Apr. 

2.4 

1.1 

2.4 

1.1 

2.44 

1.1 

2.34 

1.1 

2.28 

1.14 

2.1 

1.1 

1.88 

1.1 

1.7 

1. 12 

1.76 

1.96 

1.12 

1.9 

1.12 

1.88 

1.06 

Apr.  I  May.  '  June.  ■  July.     Aug.  i  Sept. 


1.84 

1.8  I 
1.76 

1.64  I 
1.6  I 
1.58  | 
1.62  | 
1.56  | 

1.5 
1.4    I 
1.4    | 
1.34  J 
1.24 


1.0 


!  |  .8 
78 
78 


.72 

2.8 

.7 

2.86 

.7 

2.96 

.72 

2.7 

.7 

2.46 

.  i 

2.38 

.7 

2.36 

.76 

2.24 

.78 

2.2 

.84 

1.76 

.96 

1.76 

.98 

1.56 

.0 

1.2 

.04 

1.1 

.24 

.9 

1.16 

1.1 

1.14 


.82 
.78 
.78 
.74 
.7 


1.56  ! 

1.58  ' 

1.6 

1.66 

1.7 

1.74 

1.76 

1.94 

2.44 

3.25 

3.23 

3.3 

3.32 

3.22 

3.24 

2.6 


.8    I 

.82 

.82 


.56 

.52 

.5 

.46 

.44 

.42 

.4 

.4 

.4 


.74 

.74 

.76 

.9 

.86 

.7 

.72 

.7 


Oct.      Nov. 


.86 
1.0 
1.0 
1.02 
1.06 
1.06 
1.08 
1.1 
1.1 
1.14 
1.16 
1.18 
1.18 
1.2 
1.18 
1.14 
1.1 
1.1 
1.1 
1.1 
1.12 
1.16 
1.16 
1.16 
1.16 
1.14 
1.14 
1.16 
1.16 
1.16 
1.18 


1.16 

lit. 

l.lfi 

1.14 

1.14 

1.16 

1.16 

1.14 

1.14    .. 

1.12 

1.12 

1.12 

1.12      1 

1.14 

1.12   ... 

1.12   ... 

1.1     ... 

1.1     ... 

1.1     ... 

1.1     ... 

1.12  ... 

1.12  .. 

1.12  .  - 

1.12  ... 

1.14  ... 

1.14  ... 

1.14  ... 

1.14  ... 

Note.— River  frozen  January  1-17  and  December  16-31. 
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°ft  rating  table  for  Sevier  River  near  Gunnison,  Utah,  from  January  18  to  December 

15, 1906. 


Gage 
height. 

Discharge. 

Gage 
hWght. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

8econd-feet. 

Second- feel 

0.40 

17 

1.20 

101 

2.00 

254 

2.80 

1              474 

a  50 

24 

1.30 

116 

2.10 

278 

2.90 

1              506 

0.60 

32 

1.40 

132 

2.20 

303 

3.00 

539 

a  70 

41 

1.50 

149 

2.30 

329 

3.10 

573 

1      a  so 

51 

1.60 

168 

2.40 

356 

3.20 

608 

'      aw 

62 

1.70 

188 

2.50 

384 

3.30 

644 

1.00 

74 

1.80 

209 

2.60 

413 

3.40 

G81 

1.10 

87 

1.90 

231 

2.70 

443 

1 

B.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharge 
rements  made  during  1905.  It  is  well  denned  between  gage  heights  0. 4  foot  and  1  foot  and  fairly 
>flned  above  1  foot. 

Estimated  monthly  discharge  of  Sevier  River  near  Gunnison,  Utah,  for  1905. 
(Drainage  area.  3.986  square  miles.] 


Dischai 

ge  in  seconc 
Minimum. 

-feet. 
Mean. 

303 

318     • 

199 
67.0 

222 

164 
18.4 
32.3 
46.2 
89.3 
91.4 
98.3 

Total  in 
aon»-feet. 

8,414 
17,660 
12.240 
3.987 
13.650 
9,759 
1.131 
1.986 
2.749 
5. 491 
5.439 
2.925 

85.430 

Run^ 

Second-feet 

per  square 

mile. 

0.076 
.080 
.050 
.017 
.056 
.041 
.0046 
.0081 
.012 
.022 
.023 
.025 

off. 

Month. 

Maximum. 

Depth  in 
inches. 

ry  18-31 

ary 

319 

573 

367 

92 

651 

525 

26 

69 

62 

101 

95 

116 

254 

254 

87 

41 

41 

17 
24 
41 
58 
87 
93 

0.040 
.083 
.058 

.019 

.065 

.046 

.0053 

it 

.0093 

mber 

.013 

ier 

.025 

nber 

aber  1-15 

.  026 
.014 

The  period 



rs.— Discharge  interpolated  on  days  when  gage  heights  were  missing. 

SAN  PITCH   RIVER  NEAR  GUNNISON,  UTAH. 

a  Pitch  River,  which  enters  Sevier  River  from  the  north,  flows  throughout  its  course 
well-defined  channel  with  no  overflow.  Over  the  lower  portions  of  the  area  evapora- 
Mid  seepage  doubtless  exceed  inflow  to  the  stream.  There  are  small  tracts  of  irrigated 
at  various  points  along  the  river,  and  a  storage  reservoir  about  10  miles  above  the 
ig  station  completely  controls  the  flow.  The  tributaries  are  few  and  mostly  inter- 
3nt.  Manti  Creek,  which  enters  at  a  point  about  11  miles  above  the  station,  drains 
Ten  area  and  is  subject  to  rapid  run-off.  Its  discharge  may  vary  from  4  to  150  second- 
but  it  enters  above  the  reservoir  dam  and  is  thus  completely  controlled  before  reach- 
he  gaging  station. 

16  station  was  established  June  30,  1900.  It  is  located  4  miles  northeast  of  Gunnison 
t  one-eighth  mile  west  of  the  Rio  Grande  Western  Railway,  west  of  the  second  farm- 
e  along  the  railroad  track  north  of  Gunnison  station. 
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The  channel  Is  straight  for  about  100  feet  above  and  is  slightly  curved  below  the  sUtioo. 
Both  banks  slope  gradually  and  are  sufficiently  high  to  prevent  overflow.  The  bed  of  the 
stream  is  composed  of  sand  and  gravel,  and  is  smooth  and  apparently  permanent.  TV 
velocity  is  high.     Information  in  regard  to  winter  conditions  is  indefinite. 

Discharge  measurements  are  made  by  wading  at  a  point  near  the  gage,  where  &  tagged 
wire  is  stretched.  The  initial  point  for  soundings  is  the  west  side  of  the  supporting  post 
on  the  left  bank. 

The  gage,  which  is  read  daily  by  Oliver  Peterson,  is  a  vertical  staff  driven  into  the 
stream  bed.  It  is  referred  to  bench  marks  as  follows:  (1)  The  top  of  a  cedar  post  set  about 
45.5  feet  west  from  the  gage;  elevation,  5.96  feet.  (2)  Top  of  nail  driven  into  top  of 
stake  set  about  150  feet  S.  84°  E.  from  the  initial  point;  elevation,  10.36  fat 
Elevations  are  above  datum  of  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  thft 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  51,  p  425;  66,  p  125;  85.  p  94,  100.  p  150;  133.  p  281. 

Discharge:  WS  51.  p  425;  66,  p  125;  85.  p  94;  100,  p  150;  133,  p  281. 

Discharge,  monthly:  Ann  22,  iv,  p  419;  WS  75,  p  196;  85,  p  98:  100.  p  152;  133,  p  283. 

Gage  heights:  WS  51.  p  425;  66,  p  125;  85,  p  95;  100,  p  151;  133,  p  282. 

Hydrograph:  Ann  22,  iv,  p  419. 

Rating  tables:  WS  52,  d  521;  66.  p  176;  85.  p  95;  100.  p  151;  133.  p  282. 

Discharge  measurements  of  San  Pitch  River  near  Gunnison,  Utah,  in  1905. 


Area  of  I     Mean     I     Gage    '     Dis- 
section. |  velocity.  I  height,     cturgf. 


Daily  gage  height,  in  feel,  of  San  Pitch  River  near  Gunnison,  Utah,  for  1905 


Day. 


Jan.   Fob.  !  Mar.  |  Apr.  '  May. 


1 1.78 

2 j  1  78 

3 1  1.78 

4 1  1.78 

5 1.8 

6 '  1.8 

7 1.8 

8 1.78 

9 !  1.78 

10 i  1.78 

11 !  1.8 

12 ;  1.8 

13 •  1.73 

14 1.78 

15 1.76 

16 1.78 

17 1.78 

18 1.  76 

19 1.78 

20 1.76 


1.8 

1.7 

1.74 

1.68 

1.74 

1.68 

1.72 

17 

1.7 

1.72 

i.8  ; 

1.78 
1.78 
1.76  i 
1.76  I 
1.76 
1.74  ' 

1.7  | 
1.7 
1.68 
1.68 
17 
1.72 
1.73 
1.78 
1.78  j 
1.78  j 
1.78  j 
1.78  ! 

1.8  . 


2.44 

2.4 

2.3 

2.3 

2.3 

2.36 

2.3 

2.32 

2.5 

2.5 

2.5 

2.5 


Nov.  Per. 

1.96  i  L» 
1.96   Lt 


2.52 

2.88 

2.6 

2.9 

2.6 

2.88 

2.78 

2.8 

2.74 

2.7 

2.52 

2.78 

2.8 

2.6 

2.34 

2. 52 

\ 
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Daily  gage  height,  in  feet,  of  San  Pitch  Rirer  near  Gunnison.  Utah,  for  1905 — Continued. 


Daily. 


Jan.      Feb.     Mar.  .  Apr.     May.    June.    July.     .Vug.     Sept.     Oct.     Nov.     Dec. 


1.74  |    1.68  1.8 

1.74  J    1.78  1.8 

1.74       1.72  1.78 

1. 74  I     1. 74  L  78 

1.74  '     1.78  !  1.78 

1.74       1.78  1.66 

1.74       1.78  1.66 

1.76  '     1.8  1.68 

1.74    1.66 

1.74    1.68 

1.74    .......  1.73 


1.84 

2.54 

2.4 

2.6 

2.36 

2.02 

1.96 

2.0 

1.96 

1.8 

124 

2.5 

2.6 

2.36 

2.02 

1.96 

2.0 

1.96 

1.82 

2.8 

2.42 

2.58 

2.36 

2.02 

1.96 

1.88 

1.96 

1.88 

2.78 

2.44 

2.54 

2.36 

2.0 

1.96 

1.88 

1.9 

1.8 

2.7 

2.38 

2.54 

2.36 

2.0 

1.96 

1.88 

1.86 

1.9 

2.6 

2.34 

2.54 

2.3 

2.0 

1.96 

1.9 

1.86 

ZO 

2.5 

2.42 

2.54 

2.24 

2.0 

1.96 

1.92 

1.86 

Z34 

2.6 

2.4 

2.54 

2.22 

1.96  . 

1.96 

1.9 

1.86 

2.34 

2.4 

2.42 

2.56 

4.15 

2.3 

1.96 

1.9 

1.8ft 

2.36 

2.32 

2.42 

2.56 

2.36 

2.08 

1.96 

1.9 

1.86 

2.6 

2.56 

2.2 

1.96 

1.86 

Hon  rating  table  for  San  Pitch  River  near  Gunnison,  Utah,  from  January  1  to  December 

SI.  1905. 


Gage 
height. 

1  Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

1.70 

10 

2.10 

49 

2.50 

123 

2.90 

227 

1.80 

1              15 

2.20 

64 

2.60 

146 

3.00 

258 

1.90 

1              24 

2.30 

82 

2,70 

171 

3.10 

|             290 

2.00 

1               35    ; 

2.40 

102 

2.80 

198 

3.20 

!             324 

1 

he  above  table  is  applicable  only  for  open-channel  conditions.    It  is  t>ased  on  discharge  measure- 
its  made  during  1902-1905.    It  is  well  defined  lietwecn  gage  heights  1.65  feet  and  2.5  feet. 

Estimated  monthly  discharge  of  San  Pitch  River  near  Gunnison,  Utah,  for  1905. 
[Drainage  area,  836  square  miles.] 


Discharge  in  second-feet. 


Month. 


mary 

>ruary.. 

rch 

ril 

y 

ie 

y 

gust 

Member., 
tober.... 
veznber. , 
oember.. 


Maximum.   Minimum.      Mean. 


The  year. 


15 

24  | 

15  ! 

94 
338 
304 
166 
720 

82 

46 

35 

30 


338 


11 

9j 
8  ! 

13  ; 

82' 

90 
110 

64 

?l 

22  I 
20  | 


13.3 
14.1 
12.1 
24.2 

136 

179 

143 

126 
40.5  ( 

32.0  I 

28.1  ! 
23.9 


Run-off. 


Total  in 
acre-feet. 


Second-f«x»t 

per  square 

mile. 


818 

783 

744 

1,440 

8,362 

10,650 

8,793 

7,747 

2,410 

1,968 

1,672 

1,470 


0.016 
.017 
.014 
.029 
.163 
•  .214 
.171 
.151 
.048 
.038 
.034 
.029 


64.3 


46,860 


.07: 


Depth  in 
inches. 


0.018 
.018 
.016 
.032 
.188 
.239 
.197 
.174 
.054 
.044 
.038 
.033 

1.05 


fori.— Open-channel  curve  assumed  to  apply  throughout  the  year  us  the  stream  is  known  to  freeze 
:  slightly  at  this  station. 


whence  its  waters  nnd  their  way  into  Humboldt  Sink.  The  tributaries  follow 
direction  of  the  mountain  ranges  and  flow  either  to  the  north  or  to  the  south, 
stages  the  water  of  the  river  is  almost  wholly  diverted,  and  for  the  future 
of  the  country  recourse  must  be  had  to  the  construction  of  storage  reservoirs. 
Of  the  tributaries,  North  Fork  enters  the  stream  west  of  Peko,  Nev.,  and 
about  10  miles  below  Elko.  Pine  Creek  comes  in  from  the  south  near  P 
Marys  River  is  one  of  the  headwater  branches. 

NORTH   FORK  OF  HUMBOLDT  RrVER    NEAR  ELBURZ.  ! 

This  station  was  established  October  10,  1902.     It  is  located  about  on 
above  the  junction  of  North  Fork  with  the  main  River  and  150  feet  below 
Pacific  Railroad  bridge.     It  is  2  miles  west  of  the  Southern  Pacific  Railro 
Elburz.    The  nearest  post-office  is  Halleck,  Nev. 

The  channel  is  straight  for  150  feet  above  and  below  the  station.  Both  b§ 
but  the  left  will  overflow  at  extreme  flood  stages.  The  bed  of  the  stream 
of  gravel  and  silt  and  changes  slightly.  There  is  but  one  channel  at  all  sti 
current  is  sluggish. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  ini 
soundings  is  the  zero  on  the  tagged  wire. 

The  gage,  which  is  read  once  each  day  by  A.  R.  Blevins,  is  an  inclined  4  by 
fastened  to  the  left  bank  just  above  the  cable.     The  bench  mark  is  a  4  by 
driven  into  the  ground  on  the  left  bank  20  feet  upstream  from  the  gage;  el« 
zero  of  gage,  6.99  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-S 
of  the  United  States  Geological  Survey: 

Description:  100,  p  163;  133,  p  283. 
Discharge:  100,  p  164;  133,  p  284. 
Discharge,  monthly:  133,  p  285. 
Gage  heights:  100.  p  164;  133.  p  284. 
Rating  table:  133,  p  285. 

Discharge  measurements  of  North  Fork  of  Humboldt  River  near  Elburz,  Nev 
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ly  gage  height,  in  feet,  of  North  Fork  of  Humboldt  River  near  Elburz,  Nev.,  for  1905. 


•ay. 


Jan. 


Feb. 


3.6 
3.6 
3.6 
3.6 
3.6 
3.55 
3.55 
3.6 
3.6 
3.55 
3.55 
3.55 
3.55 
3.55 
3.6 
3.6 
3.6 
3.6 
3.6 
3.8 
3.8 
3.8 
3.75 
3.7 
3.6 
3.6 
3.6 
I    3.6 
3.6 
3.55 
3.5 


3.5 

3.5 

3.45 

3.4 

3.35 

3.35 

3.35 

3.3 

3.25 

3.2 

3.15 

3.3 

3.35 

3.4 

3.4 

3.4 

3.35 

3.3 

3.3 

3.3 

3.3 

3.3 

3.25 

3.3 

3.3 

3.3 

3.25 

3.3 


Mar. 


Apr.  I  May. 


3.4 

3.4 

3.45 

3.45 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.4 

3.4 

3.4 

3.4 

3.45 

3.45  | 

3.5    , 

3.5    ! 

3.5 

3.5 

3.5 

3.5 

3.45 

3.45 

3.5 

3.5 

3.45 

3.45 

3.45 

3.5 


3.5 

3.5 

3.45 

3.45 

3.4 

3.35 

3.35 

3.3 

3.3 

3.3 

3.3 

3.3 

3.25 

3.25 

3.2 

3.25 

3.25 

3.3 

3.3 

3.3 

3.35 

3.35 

3.3 

3.3 

3.25 

3.3 

3.3 

3.3 

3.35 

3.4 


3.4 

3.5 

3.55 

3.55 

3.6 

3.6 

3.6 

3.65 

3.7 

3.65 

3.6 

3.65 

3.7 

3.6 

3.5 

3.5 

3.45 

3.4 

3.35 

3.35 

3.3 

3.35 

3.4 

3.45 

3.55 

3.55 

3.6 

3.6 

3.6 

3.55 

3.6 


June. 


&55 

3.55 

3.5 

3-55 

3.5 

3.5 

3.5 

3.5 

3.5 

3.45 

3.4 

3.35 

3.3 

3.3 

3.35 

3.4 

3.4 

3.3 

3.25 

3.2 

3.15 

3.15 

3.15 

3.15 

3.1 

3.1 

3.1 

3.0 

3.0 

3.0 


July. 


2.85 

2.85 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.85 

2.85 

2.85 

2.85 

2.8 

2.8 

2.8 

2.75 

2.75 

2.75 

2.75 

2.7 

2.7 

2.7 

2.65 

2.65 

2.6 

2.55 

2.4 

2.32 

2.3 

2.25 

o  o 


Aug.  {  Sept. 


2.2 

2.55 

2.2 

2.55 

2.2 

2.55 

2.2 

2.55 

2.2 

2.55 

2.15 

2.55 

2.15 

2.55 

2.15 

2.55 

2.15 

2.55 

2.15 

2.55 

2.15 

2.5 

2.15 

2.5 

2.15 

2.5 

2.15 

2.5 

2.15 

2.5 

2.15 

2.5 

2.15 

2.5 

2.15 

2.5 

2.15 

2.55 

2.15 

2.55 

2.15 

2.6 

2.2 

2.6 

2.3 

2.6 

2.4 

2.6 

2.5 

2.6 

2.5 

2.6 

2.5 

2.6 

2.55 

2.6 

2.55 

2.6 

2.6 

2.6 

Oct. 


r 


2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.7 
2.7 
2.8 
2.9 
2.9 
3.0 
3.1 
3.2 
3.3 


Nov. 


3.3 

3.3 

3.3 

3.3 

3.2 

3.1 

3.0 

3.0 

2.9 

2.9 

3.0 

3.0 

2.9 

2.9 

2.8 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.1 

2.1 

2.8 

2.85 

2.9 

3.0 

3.0 


Dec. 


3.0 
3.0 
3.0 
3.0 

ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 

3.1 

ai 
ai 

3.2 
3.2 
3.3 
3.4 
3.4 
3.5 
3.5 
3.5 
3.5 
3.5 
3,5 


:.— Ice  conditions  exist  at  this  station  during  the  winter  months.    loo  H  inches  thick  January  20. 

i  rating  table  for  North  Fork  of  Humboldt  River  near  Elburz,  New,  from  January  I 
to  December  3 L  1905. 


Gage 
height. 

■  Discharge. 

Gage 
height. 

i  Discharge. 

Gage 
height. 

Disci: 

-rge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Fett. 

Second-feet. 

Feet. 

Second-feet. 

2.30 

;       o.o 

|        2.70 

0.8    ' 

3.10 

14 

3.50 

41 

2.40 

.2 

2.80 

i             J-       ■ 

3.20 

20 

aeo 

49 

2.50 

.4 

2.90 

3. 

3.30 

27    , 

3.70 

57 

2.60 

.6 

3.00 

1 

8. 

i                      ! 

3.40 

34 

3.80 

66 

:.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  four  discharge 
ements  made  during  1905.  Estimates  based  on  this  tablo  can  lx«  considered  only  as  approxi- 
ind  especially  so  for  low  stages.    Zero  flow  at  2.3  feet  is  based  on  observer's  statement. 
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Estimated  monthly  discharge  of  North  Fork  of  Humboldt  River  near  Elburt,  Nev.Jor  1905. 
[Drainage  area,  1,020  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Total  in 
acre-feet. 


Run-off. 


Second-feet,^   hin 
mile. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

Deoeml>er. 

The  year. 


66 

41 

41 

41 

57 

45 
2 
.6 
.6 

27 

27 

41 


41 
17 
34 
20 
27 
8 


53.3 
29.0 
38.8 
28.9 
43.8 
28.0 
.96 
.12 
.50 
2.9 
7.8 
19.1 


277 

611 

386 

720 

693 

666 

59 

7 

30 

178 

464 

,174 


.038 

.028 

.043 

.027 

.00094 

.00012 

.00049 

.0028 

.0076 

.019 


.0011 
.OOOH 
.00055 

.0032 

.ooss 

.022 


21.1 


15,270  ■ 


.021 


.23 


Winter  «ti- 


Note.— Open-channel  rating  table  applied  to  the  winter  months  without  correction, 
mates  liable  to  some  error. 

SOUTH  FORK  OF  HUMBOLDT  RIVER  NEAR  ELKO.  NEW 

This  station  was  established  August  29,  1896.  It  is  located  10  miles  southwest  of  the 
town  of  £lko,  at  Cislini's  (formerly  Mason's)  ranch,  and  about  6  miles  above  the  junction 
of  South  Fork  with  the  main  stream. 

The  channel  is  straight  for  some  distance  above  and  below  the  station  and  the  banks 
are  high.  The  bed  of  the  stream  is  composed  of  gravel  and  is  stable.  There  is  a  good 
site  for  a  reservoir  a  short  distance  above  the  station. 

Discharge  measurements  are  made  from  a  cable  and  suspended  car  at  a  point  1  mik 
above  the  gage. 

The  gage,  which  is  placed  near  the  farm  of  the  observer,  M.  Cislini,  for  his  convenience, 
is  inclined  and  is  spiked  to  posts  driven  firmly  into  the  right  bank.  An  inclined  p& 
was  installed  November  22, 1902,  at  the  site  of  the  old  one,  the  4-foot  marks  of  the  old  awl 
new  gages  coinciding.  The  bench  mark  is  a  4  by  4  inch  timber  driven  4  feet  south  of  the 
gage;  elevation  above  gage  datum.  6.29  feet.  Anew  gage  was  installed  May  21, 1905. 
below  a  dam  which  was  built  just  below  the  old  gage.  All  gage  heights  for  1905  have  been 
referred  to  this  new  datum. 

Information  in  regard  to  thus  station  is  contained  in  the  following  publicatioas  of  the 
United  States  Geological  Survey  (Ann=Annual  Keport;  WS= Water-Supply  Paper): 


,  p  156;  28.  p  140;  38  pp  327-328;  51.  p  390;  60.  p  105;  85.  P  M 
150;  28,  p  153;  38.  p  328;  51.  p  396;  60.  p  105;  85.  p  102;  100.pl* 
20.  iv.  p  440;  21,  iv,  p  391;  22,  iv.  p  400;  \VS  75.  p  182;  «.pl& 


Description:  Ann  18.  iv,  p  311;  WS  16, 
100.  p  101;  133,  p  294. 

Discharge:  Ann  18,  iv,  p  311;  WS  10.  p  1 
133.  p  295. 

Discharge,  monthly:  Ami  19,  iv.  p  430; 
100.  p  163,   133.  p  29G. 

Discharge,  yearly:  Ann  20,  iv.  p  00. 

Cage  heights:  \VSll.p7fi;  10.  p  105;  28.  pp  148-149;  38,  p  328;  51.  p  397;  66.  p  106;  85.  p  102.  100. p  1^ 
133,  p  295. 

llydrographs:  Ann  19,  iv.  p  430;  20.  iv.  p  441;  21.  iv,  p  391;  22.  iv.  p  400. 

Rating  tables:  Ann  19,  iv,  p  429;  WS  28,  p  154;  39,  p  452;  52,  p  520;  66,  p  174;  85,  p  102;  100.  p  HK  ia 
p290. 
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harye  measurement*  of  South  Fork  of  Humboldt  River  near  Elko,  Nev.,  in  1905. 


Hydrographer. 


W.  A.  Wolf. 

do. 

do 

....do 

do. 

do 

do ... 


Width. 


Feet. 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Square 
feet. 

Feet  per 
second. 

Feet. 

109 

2.24 

1.55 

167 

■      3.81 

3.85 

157 

3.62 

3.60 

181 

4.30 

4.31 

122 

2.89 

2.88 

86 

1.40 

1.95 
.60 

Dis- 
charge. 

Second' 
feet. 

244 

636 

568 

779 

324 

120 

a.  5 


a  Estimated. 
Beginning  May  21  gage  heights  ivfer  to  new  datum. 

y  gage  height,  in  feet,  of  South  Fork  Humboldt  River  near  Elko,  Nev.,  for  1906. 
Jan.      Feb.      Mar.  ;  Apr.     May.    June.    July.     Aug.     Sept.  I  Oct. 


0.8.1 
1. 15 
1.15 
1.5 
1.5 


0.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.5 
.  .5 

J  .5 
J  .5 
J  .5 
J  .5 
I 

J  .5 
J  .5 
J        .5 

.5 

I 

.o 

.5    

i  I 


1.5 

0.4 

1.5 

1.15 

.4 

1.65 

.5 

(°) 

1.8 

.5 

(°) 

1.8 

.5 

.4 

2.1 

.5 

.4 

2.3 

.1 


.5 
.4 
.4 

(a) 
(«) 
(«) 
(«) 
(«) 
(«) 
(») 
(«) 
(a) 
(«) 
(«) 
.4 
.4 
.4 


(•) 
(«) 
(«) 
(«) 
(«) 
i. . 

) 
) 

4 

.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 

4 

.4 
.4 


0.4 
.5 
.5 

1.15 

1. 

1. 

1. 

2. 

2. 

2.1 

2.1 

1.8 

l.S 

2.1 

2.1 

2.2 

2.2 

2.3 

2.3     ; 

2.55  ! 

2.55 

2. 55 

2.55  i 

2.55  I 

2.55  | 

2. 55 

2. 55 

2.3 


2.3 

2. 1 

2.3 

2.55 

2.55 

2.55 

2. 75 

2.9 

3.0 

3.15 

3. 15 

3.3 

3.35 

3.4 

3.5 

3.65 

3.75 

3.85 

3.85 

3.85 

3.8 

3.7 

3.7 

3.6 

3.6 

3.5 

3.5 

3.6 

3.5 

3.55 

3.55 


3.55 

3.6 

3.6 

3.7 

3.7 

3.6 

3.7 

3.8 

3.9 

3.8 

3.8 

3.9 

4.0 

4.1 

4.2 

4.3 

4.4 

4.3 

4.1 

4.0 

3.8 

3.7 

3.5 

3.3 

3.2 

3.1 

3.0 

3.0 

2.9 

2.8 


2.75 

2.75 

2.8 

2.9 

3.0 

3.7 

2.9 

2.7 

2.6 

2.5- 

2.4 

2.4 

2.4 

2.4 

2.45 

2.4 

2.2 

2.1 

2.0 

1.8 

1.7 

1.6 

1.5 

1.4 

1.4 

1.4 

1.3 

1.3 

1.2 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0  | 

i.o ! 
1.0  J 

1.0 

i.o  ! 

i.o ' 

i.o 

i.o 

i.o 

i.o 

i.o 

i.o 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0    . 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.6 
.6 
.6 


.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 

0 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0  j 

i.o ; 

1.0  |. 


Nov.     Dec. 


a  No  flow. 
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Station  rating  table  for  South  Fork  Humboldt  River  near  Elko,  Nev.,  from  January  1 

December  31,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Second- feet) 

Gage 
height. 

Feet. 

Discharge. 

Gage 
i   height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Seconded 

0.50 

0 

1.70 

88    . 

2.90 

350 

4.10 

?20 

.60 

1 

1.80 

102 

3.00 

380 

4.20 

752 

.70 

3 

1.90 

117 

3.10 

410 

4.30 

784 

.80 

7 

2.00 

133    I 

3.20 

440 

|        4.40 

816 

.90 

12 

2.10 

150    ! 

3.30 

470 

4.50 

848 

1.00 

18 

2.20 

168    , 

3.40 

500 

4.60 

880 

1.10 

25 

2.30 

189 

3.50 

530 

4.70 

912 

1.20 

33 

2.40 

212 

3.60 

560 

4.80 

944 

1.30 

42 

2.50 

238 

3.70 

592 

4.90 

976 

1.40 

52 

2.60 

264 

3.80 

624 

5.00 

1,008 

1.50 

63 

2.70 

292 

3.90 

656 

1.60 

75 

2.80 

320 

4.00 

688 

i 

Note.— The  above  table  is  applicable  onlv  for  open-channel  conditions.  It  is  based  upon  7  discbw 
measurements  made  during  1905.  It  is  fairly  well  defined  between  gage  heights  2  leet  and  4 feet  Bek 
2  feet  the  table  is  based  on  one  measurement  at  0.6  foot. 

Estimated  monthly  discharge  of  South  Fork  Humboldt  River  near  Elko,  Nev.,  for  J$5. 
[Drainage  area,  1,150  square  miles.] 

I  Run-ofl. 

Second-feet 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-foet. 
Maximum.!  Minimum.  I    Mean. 


Total  in 
acre-feet. 


I 


0 

63 

0 

251 

640 

816 

592 

18 

18 

18 

25 

25 


0  • 

o| 

0 
0 

150  ' 
320 

25  I 
18 

0  | 
0  ' 
18  j 
25  I 


0 
10.2 
0 
149 
465 
588 
187 
18 
4.7 
9.9 
24.7 
25 


mile. 

0 

0 

567 

.0089 

0 

0 

8,866 

.130 

28,590 

.404 

34,990 

.511 

11,500 

.163 

1,107 

.016 

280 

.0041 

608 

.0086 

1,470 

.021 

1,537 

.022 

Depth  i 


'.520  , 


nUMHOLDT   RIVER  AT  PALISADE,  NEV. 

This  station  was  established  November  27,  1902.  It  is  located  at  the  single-span  \ 
way  bridge  one-fourth  mile  from  the  hotel  at  Palisade,  Nev.  There  is  a  railroad  bi 
about  500  feet  below. 

The  channel  is  straight  for  200  feet  above  and  300  feet  below  the  station.    The 
bank  is  low  and  liable  to  overflow;  the  left  is  high.     The  bed  of  the  stream  is  compos 
gravel  and  sand  and  is  permanent.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  about  one-fourth 
above  the  gage.  At  very  low  stages,  when  the  current  becomes  sluggish  at  the  < 
measurements  are  made  by  wading  a  short  distance  above.  The  initial  point  for  » 
ings  is  the  zero  on  the  tagged  wire. 

The  gage,  which  is  read  once  each  day  by  T.  H.  Jewell,  the  hotel  keeper,  is  a  ve 
1  by  4  inch  board  spiked  to  the  ngVvt  aVjuXxnexvV  vA  \\\*\yc\&^.   TfcaVwaeh  mark  coi 
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ke  and  three  nails  driven  into  the  bridge  abutment  to  which  the  gage  is  fastened; 
n  above  zero  of  gage,  7.00  feet. 

nation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
Jnited  States  Geological  Survey: 

ption:  85,  p  100;  100,  p  157;  133,  p  286. 
rge:  100,  p  158;  133,  p  286. 
rge,  monthly:  100,  p  159;  133.  p  288. 
leights:  &">,  p  100;  100,  p  158;  133.  p  287. 
r  table  100.  p  159,  133,  p  287. 

Discharge  measurements  of  Humboldt  River  at  Palisade,  Nev.,  in  1905. 


:«.'. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage    |      Dis- 
height.  |  charge. 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feel. 

Second- 
feet. 

W.  A.  Wolf 

102 
105 
105 
105 

258 
365 
414 
358 

1.88 
2.33 
2.23 

2.12 

•    3.10 

4X3 

do 

4.10                 850 

do 

4.20 
3.85 

923 

do 

759 

do 

105 

358 

2.11 

3.85 

756 

do 

97 

204 

1.40 

2.35 

284 

*r8... 

do 

,0 

10 

1.30 

.90 

13 

Daily  gage  height,  in  feet,  of  Humboldt  River  at  Palisade,  Nev.,  for  1905. 


Jan.      Feb. 


.  1.9 

.  1.95 

.  1.95 

1.95 

.  1.95 

1.95 

J  1.95 

J  1.9 

J  1.9 

.  1.8 

1.8 

.:  1.7 

.'  1.7 

.1  1.7 

J  1.7 

.  1.7 

.  1.7 

1.7 

.  1.75 

.  1.75 

..  1.8 

.J  1.8 

J  1.8 

.'  1.85 

.  1.95 

.:  1.9 

J  1.9 

.  1.9 

.  1.9 

.!  2.0 

.1  2.0 


2.0 

2.1 

2.1 

2.2 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.0 

2.0 

2.0  j 

2.0  ' 

2.0 

2.0 

2.1 

2.1 

2.f 

2.2 

2.2 

2.2 

2.3 

2.3 

2.4 

2.4 

2.4 


2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

'A  4 

1.4 

2.4 

2.4 

2.4 

2.4 

2.4 

2.45 

2.5 

2.5 

2.5 

2.55 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 


2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 

2.65 

2.75 

2.8 

2.8 

2.8 

2.9 

2.9 

2.9 

2.9 

2.95 

2.95 

2.95 

2.95 

2.95 

2.95 

2.95 

2.95 

2.95 

2.95 

2.95 


2.95 

3.0 

3.05 

3.1 

3.15 

3.2  J 

3.3  ! 

3.3  I 
3.35  | 

3.4  ! 

3.5  • 
3.5 
3.6 
3.65 
3.7 
3.8 
3.9 
4.0 
4.0 
4.2 
4.2 
4.2 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.7 
4.6 


4.6 

4.6 

4.6 

4.55 

4.55 

4.55 

4.5 

4.5 

4.5 

4.45 

4.45 

4.4 

4.2 

4.0 

4.0 

4.0 

3.95 

3.9 

3.9 

3.85 

3.85 

3.8 

3.8 

3.7 

3.7 

3.6 

3.5 

3.4 

3.3 

3.2 


July. 

Aug. 

3.2 

1.6 

3.2 

1.6 

3.15 

1.6 

3.1 

1.6 

3.1 

1.55 

3.0 

1.55 

2.9 

1.5 

2.85 

1.5 

2.8 

1.5 

2.75 

1.5 

2.7 

1.5 

2.6 

1.5 

2.5 

1.5 

2.4 
2.3 
2.3 
2.3 
.2 
2.1 
2.0 
2.0 
1.9 
1.9 
1.9 
1.8 
1.75 
1.75 
1.75 
1.75 
1.75 


I 


1.5 

1.5 

1.5 

1.4 

1.3 

1 .  25 

1.2 

1.15 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 


1.1 
1.1 


1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 


Oct. 

1.15 

1.15 

1.15 

1.15 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

l.t'5 

1.3 

1.3 

1.3 

1.3 

1.35 

1.35 

1.35 

1.35 

1.35 

1. 

1. 
1. 
1. 


Nov.  !  Dec. 


1.4 

1.4 

1.46 

1.46 

1.46 

1.46 

1.46 

1.46 

1.46 

1.4 

1. 
1. 

1. 

1.4 

1.45 

1.45 

1.45 

1.5 

1.5 

1.5 

1.5 

1.55 

1.55 

1.55 

1.6 

1.6 

1.65 

1.7 

1.7 
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Station  rating  table  for  HumboUlt  River  at  Palisade,  Nev.,from  January  1  to  Dteemkr 

31,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

: 
Discharge. 

Gage 
height. 

Discharge. 

!     Gage 
height. 

Discharge.  ( 

Feet. 

Second-feet) 

Feel. 

Second-feetJ 

Feet. 

Second-feet. 

I     Feet. 

Second-feet! 

1.10 

34 

2.10 

203 

3.10 

496 

!        4.00 

890 

1.20 

46    | 

2.20 

227    1 

3.20 

534 

4.10 

895 

1.30 

59 

2.30 

253 

3.30 

570 

4.20 

940 

1.40 

72 

2.40 

280    • 

3.40 

607 

4.30 

965 

1.50 

86    1 

2.50 

308    I 

3.50 

645 

4.40 

1,030 

1.60 

102 

2.60 

337 

3.60 

684    . 

4.50 

1,075 

1.70 

120    ! 

2.70 

367    i 

a  70 

724 

4.60 

1,120 

1.80 

139    1 

2.80 

398    1 

3.80 

765 

4.70 

1,170 

1.90 

159 

2.90 

430 

3.90 

807 

4.80 

1,230 

2.00 

180 

a  00 

463 

J 

The  above  table  is  applicable  only  -for  open-channel  conditions.    It  is  based  on  discharge  me 
urements  made  during  1903-1905.    It  is  fairly  well  defined. 

Estimated  monthly  discharge  of  Humboldt  River  at  Palisade,  New,  for  1905. 
[Drainage  area,  5,014  square  miles.] 


Month. 


Discharge  in  second-feet 


Run-off. 


Maximum. 


Minimum.      Mean 


January I  180  120  I 

February 280  180  ' 

March I  337  280' 

April '  440  337 

May 1,220  44<> 

June I  1,120  534 

July 534  102  , 

August |  102                   34  | 

September 34                   34 

October \  72                   40  | 

November 72 

December I  120 

The  year 1,220 


Note.  Ice  conditions  not  known.  Open-channel  ruling  table  applied  to  the  winter  months  with 
correction. 

HUMBOLDT  RIVER  NEAR  GOL.COXDA,  NEV. 

This  station  was  established  October  24,  1894.  It  is  located  t\  miles  north  of  the  U 
of  Golconda,  near  the  great  northern  bend  of  Humboldt  River  and  below  the  central  val 
and  is  about  12  miles  above  the  mouth  of  Little  Humboldt  River.- 

The  channel  is  straight  for  300  feet  above  and  100  feet  below  the  station.  The  banks 
moderately  high,  but  are  liable  to  overflow  at  extreme  high  water.  The  bed  of  the  stn 
is  of  gravel  and  sand  and  is  somewhat  shifting.     There  Ls  but  one  channel  at  all  stages. 

Measurements  prior  to  1904  were  made  from  a  cable  and  suspended  car.  Subseqi 
measurements  have  been  made  from  the  upper  side  of  a  wagon  bridge,  constructed  du 
the  winter  of  1903-4,  10  feet  above  the  cable.  At  low  stages,  when  the  current  is  slug 
measurements  can  be  made  by  wading  above  or  below  the  cable. 
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The  gage  was  read  during  1905  by  Charles  Shallenberger.  A  new  gage  and  bench  mark 
?re  established  October  4,  1904,  replacing  the  inclined  gage  installed  November  28,  1902, 
iiich  was  fastened  to  the  left  bank  by  4  by  4  inch  stakes,  and  the  zero  of. which  had  the 
une  elevation  as  the  original  gage.  The  new  gage  is  a  4  by  4  inch  timber,  driven  vertically 
ito  the  river  bed,  and  its  upper  end  is  securely  fastened  to  a  stringer  on  the  downstream 
de  of  the  north  or  right  end  of  the  wagon  bridge.  The  bench  mark  of  the  old  gage  was  a 
by  4  inch  timber,  driven  4  feet  north  of  the  cable  post  on  the  left  bank,  at  an  elevation  of 
1.75  feet  above  the  zero  of  the  gage.  The  new  bench  mark  is  the  head  of  the  lowest  rivet 
the  strut  at  the  northwest  corner  of  the  bridge;  elevation  above  zero  of  new  gage,  13.42 
;t.  The  new  bench  mark  is  0.48  foot  lower  than  the  old  bench  mark,  so  that  the  new 
ge  zero  is  3.15  feet  below  the  old  zero. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
lited  States  Geological  Survey  (Ann=Annual  Reports;  Bull=Bulletin;  WS=Water- 
ipply  Paper): 

Oescription:  Ann  18, iv, pp 303-304;  Bull*131,p52;  140, pp 217-218;  \VS16,pl54;  28,pl46;  38,p329;  51, 

OT;  66,  p  106;  85,  p  98;  100,  p  155;  133,  pp  288-289. 

>iacharge:  Ann  18,  iv,  pp  304-305;  Bull  131,  p  92;  140.  p  218;  WS  16.  p  154;  28,  p  153;  38,  p  329;  51,  p  397; 

p  106;  85,  p  98;  100,  p  155;  133,  p  280. 

>ischarge,  monthly:  Ann  18,iv,p  306;  19,iv.p  427;  20,iv.p  438;  21,iv,p  392;  22,iv,p  401;  Bull  140,  p 

>;  WS  75,  p  1S2;  85,  p  100;  100,  p  157;  133,  p  291. 

discharge,  yearly:  Ann  20,  iv,  p  59. 

iage  heights:  Bull  140, p  219;  WS  11, p  74;  lO.p  154;  28. p  148;  38, p  329;  51, p  398;  66, p  107;  85, p  99; 

»,  p  156;  133,  p  290. 

aydrographs:  Ann  19,  iv,  p  429;  20,  iv,  p  439;  21,  iv,  p  392;  22,  iv,  p  401. 

fcating  tables:  Ann  19,lv,p  427;  WS  28,  p  154;  39,  p  452;  52.  p  520;  06.  p  175;  85.  p  99;  100,  p  156;  133,  p 

1. 

Discharge  measurements  of  Humboldt  River  near  Golconda,  Nev.,  in  1905. 


Date. 

Hydrographer. 

Width. 

I 

Feet. 

63 

73 

62 

«*i 

00 

!       a! 

Area  of 
section. 

Square 
feet. 

200 

234 

153 

160 

166 

172 

Mean 
velocity. 

Feet  per 
second. 

0.58 

.1.30 

1.33 

1.60 

1.43 

1.46 

Gage 
height. 

Feet. 
0.55 
0.95 
5.98 
0.40 
0.30 
0.35 
3.10 

Dis- 
charge. 

>ril  25 

iyl9 

W.  A.  Wolf 

do 

Second- 
feet. 

116 

302 

ne2 

do 

203 

nel5 

do 

257 

ne28 

do 

238 

ly  13 

do 

252 

rtember  0... 

do 

o.5 

a  Estimated. 
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Daily  gage  height,  in  feet,  of  Humboldt  River  near  Golamda,  Nev.,for  1905. 


Day 

i  Jan. 

i 

J      5.7 

Feb. 
6.2 

Mar. 

Apr. 

May. 

June. 
7.4 

July. 


Aug. 

4.6 
4.3 

8ept. 

Oct. 

Nov.  ! 

Dec. 

1  ..; 

3.0 

ao 

.\0 

2 

6.2 

7.0 

3 

1      5.5 

5.9 
6.0 

5.9 
6.2 

6.5 
6.5 
6.5 

6.3 

3.0 
3.0 
3.0 



ao 
ao 
ao 
ao 

3.0 

4 

6.0 
5.9 

....... 

5.9 
6.0 
6.1 

6.3 
6.3 

6.4 
6.4 

6.0 
5.8 
6.5 

7.1 
7.0 
6.9 
7.0 

10 

5 

5.3 

::::::  iv 

10 

6 

4.1 


3.1 
3.1 
3.1 
3.1 

8 

:    5.5 

1 

9 

6.8 
6.4 

19 

,o '     • 

6.2 
6.4 
6.2 
6.0 
6.0 

6.3 

6.0 
6.0 

5.9 
5.7 

11 

I    56 

'    5.3 

3.9 
3.9 
3.7 
3.7 
3.6 



12 

6.0 

6.2 
6.2 

6.8 
7.0 

6.4 

' 

19 

13 

14 

:      5.0 

1 

3.0 
3.0 
2.9 
2.8 

2.9 

ao 
ao 
ao 
ao 

19 
19 

15 

'      5.0 

5.8 

6.1 
6.3 



7.0 
7.0 
7.0 

19 

16 

17        ... 

;      5.3 

1 

!     5.6 

6.3 

I  a8 

5.6 
5.6 
5.6 

G.9 
6.9 
6.9 
7.0 

18 

6.0 
6.0 

5.5 

3.4 

2.9 

ao 

2.9 
3.0 

19 

,6 

6.8 

20 

ao 

21 

1""""" 

5,4 
5.4 

3.3 
3.3 

3.0 
3.0 
3.0 

ao 

22 

23 

5.7 

6.0 
6.0 
6.0 
6.2 
5.9 

6.5< 

,0 

6.3 
6.5 



2,9 
2.9 

ao 



2.9 
ao 
ao 

10 
at 

24 

5.2 

i      5.4 

1 

'      5.4 

j      6.0 

5.9 
5.9 
6.0 

6.5 
6.4 

7.1 
7.3 

3.2 

ao 

25 

6.9 

6.1 
5.1 

5.0 
4.9 

26 

3.0 

ai 

3.1 
3.0 
3.1 

3.0 

ao 
ao 

10 

27 

6.8 

7.3 

6.9 
6.5 

19 

28 



6.0 
6.4 

3.0 
3.0 
2.9 



ao 

29 

7.0 



ao 
ao 
ao 

ao 

30 

7.4 
7.4 

6.5 

31 

Station  rating  table  for  Humboldt  Rh>er  near  Golconda,  Nev.,from  January  1  to  December 

SI,  1905. 


Discharge. 

Gage 
height. 

Fret. 

1 
Discharge. 

Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge. 

Second-feet ;{ 

Second-feet. 

Feet. 

Second-feet. 

0.0 

4.00 

39.0 

5.20 

132.0 

6.40 

247.0 

0.1 

4.10 

j            46.0 

5.30 

141.0 

6.50 

257.0 

.3    1 

4.20 

53.0 

5.40 

150.0 

6.60 

268.0 

.5 

4.30 

60.0 

5.50 

159.0 

6.70 

279.0 

2.0 

4.40 

1            67.0 

5.60 

168.0 

6.80 

39a  0 

5.0 

4.50 

75.0 

5.70 

177.0 

6.90 

301.0 

8.0 

4.60 

|            83.0 

5.80 

187.0    ' 

7.00 

312.0 

12.0 

4.70 

1           91.0 

5.90 

197.0    ; 

7.10 

323.0 

16.0 

4.80 

99.0 

6.00 

207.0    | 

7.20 

334.0 

21.0 

4.90 

|          107.0 

6.10 

217.0 

7.30 

345.0 

27.0 

5.00 

115.0 

6.20 

227.0 

7.40 

356.0 

sa  0 

5.10 

123.0 

1 

6.30 

237.0    ' 

i 

Gage 
height. 

Feet. 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
a40 
3.50 
3.60 
3.70 
3.80 
3.90 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discbtff* 
measurements  made  during  1905  and  the  form  of  previous  curves.  It  is  well  defined  between  pi1 
heights  6  feet  and  7  feet.    Below  gage  height  6  feet  it  is  only  approximate. 
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Estimated  monthly  discharge  of  Humboldt  River  near  Golconda,  Nev.,for  1905. 
[Drainage  arra,  10,780  square  miles.] 


Month. 


tary 

nary 

± 

1 

ist 

smber 

ber 

Jmber 

mber 

The  year 


Discha 

rgc  in  second-feet. 

Minimum.  >    Mean. 

1 

Total  in 
acre-feet. 

9,531 

Run-off. 

Maximum. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

237 

115 

155 

0.014 

0.016 

227 

168 

196 

10,880 

.018 

.019 

247 

168 

218 

13,400 

.020 

.023 

312 

187 

272 

16,180 

.025 

.028 

356 

247 

308 

18,940 

.029 

.033 

356 

197 

239 

14,220 

.022 

.024 

257 

95 

184 

11,310 

.017 

.020 

91 

.3 

25.0 

1,537 

.0023 

.0026 

.5 

.0 

.33 

19.6 

.000031 

.000035 

.3 

.1 

.23 

14.1 

.000021 

.000024 

.3 

.1 

.29 

17.3 

.000027 

.000030 

.3 

.1 

.22 

13.5 

.000020 

.000023 

356 

0 

133 

96.060 

.012 

.166 

te.— Ice  conditions  not  known.  Open-channel  rating  table  applied  to  the  winter  months  without 
ction.    Discharge  interpolated  on  days  when  gage  was  not  read. 

HUMBOLDT  HI V Kit  NEAR  OREANA,  NEV. 

lis  station  was  established  January  27,  1896.  It  is  located  near  Oreana,  Nev.,  about 
ailes  northeast  of  Lovelocks.  The  results  of  the  observations  at  this  locality  show 
amount  of  water  available  for  storage  at  the  possible  reservoir  sites  in  the  vicinity  of 
iboldt  station,  and  also  for  the  six  canal  systems  now  in  operation  below  Oreana. 
le  channel  is  straight  for  300  feet  above  and  200  feet  below  the  station.  The  right 
e  is  high  and  will  not  overflow ;  the  left  bank  will  overflow  only  at  extreme  high  water, 
•e  is  but  one  channel  at  all  stages.  The  bed  of  the  stream  is  sandy  and  shifting, 
ischarge  measurements  are  made  at  high  water  by  means  of  a  cable  and  car  located 
he  gage.  At  low  water  measurements  are  made  by  wading  a  short  distance  below 
itation. 

be  gage  was  read  once  each  day  during  1905  by  J.  J.  McCarthy.  The  original  gage 
located  at  the  old  Oreana  highway  bridge.  The  abutment  to  which  the  gage  was 
jned  was  undermined  and  fell  May  26,  1897.  A  temporary  gage  was  used  until  Sep- 
ber  8,  1897,  when  a  new  inclined  one  was  placed  on  the  left  bank  of  the  river,  about 
liles  above  the  site  of  the  old  gage  and  opposite  the  section  house  of  the  Central  Pacific 
road.  This  gage  was  washed  out.  The  present  gage  was  established  November  29, 
t.  It  is  vertical,  in  two  sections,  and  is  spiked  to  piles  at  the  site  of  the  old  dam.  The 
•,h  mark  consists  of  four  nails  driven  into  the  pile  to  which  the  upper  section  of  the 
t  is  fastened;  elevation  above  zero  of  gage,  5.00  feet.  On  October  1,  1904,  the  gage 
was  lowered  2.00  feet,  and  the  elevation  of  the  bench  mark  is  now  7.00  feet  above  the 
of  the  gage: 

(formation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
ed  States  Geological  Survey  (Ann=*Annual  Report;  Bull = Bulletin;  WS=Water- 
)ly  Paper): 

scription:  Ann  18,  iv,  p  306;  Bull  140,  p  220;  WS  16,  p  155;  28,  p  146;  38,  p  330;  51,  p  398;  66,  p  107; 

96;  100,  pp  152-153;  133,  p  292. 

(Charge:  Ann  18,  iv,  p  307;  WS  16,  p  155;  28,  p  153:  38,  p  330:  51.  p  398;  66,  p  107;  85,  p  97;  100,  p  153; 

.292. 


charge,  monthly:  Ann  18,  iv,  p  308:  19,  iv,  p  428;  20,  iv,  p  439;  21,  iv,  p  2 
;  85,  p  98;  100,  p.  154;  133,  p  294. 
charge,  yearly:  Ann  20,  iv,  p  60. 


3;  22,  iv,  p  402;  WS  75, 
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ion  rating  table  for  Humboldt  River  near  Oreana ,  .Vet?.  ,from  January  1  to  December  31 ,  1905. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.10 

0.0 

1.90 

29.0 

2.70 

152.0 

3.50 

335.0 

1.20 

.5 

2.00 

40.0 

2.80 

'         172.0 

3.60 

360.0 

1.30 

1.0 

2.10 

53.0 

2.90 

|         193.0 

3.70 

385.0 

|       1.40 

2.0 

2.20 

67.0 

3.00 

215.0 

3.80 

412.0 

!        1.50 

3.5 

2.30 

82.0 

a  10 

238.0 

a  90 

440.0 

'        1.60 

7.0 

2.40 

98.0 

3.20 

261.0 

1.70 

i            12.0 

2.50 

115.0 

3.30 

285.0 

1.80 

20.0 

2.60 

133.0 

3.40 

310.0 

e  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharge  meas- 
tents  made  during  1905.  It  is  fairly  well  denned  between  gage  heights  1.6  feet  and  3  feet.  It  is 
approximate  below  gage  height  1.6  feet. 

Estimated  monthly  discharge  of  Humboldt  River  near  Oreanaf  \ev.ffor  1906. 
[Drainage  area.  13.800  square  miles.] 


Month. 

i         Discharge  in  second-feet. 
Maximum.    Minimum.      Mean. 

i                        i 

Total  in 
acre-feet. 

Run-off. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

iary.. . 

1 
440                  172  | 

260 

15.990 

0.019 

.022 

•uary.. 

398  :               152  1 

252 

14.000 

.018 

.019 

to 

398  !                117  | 

209 

12,850 

.015 

.017 

1 

152  |                 20  . 

34  i          7 , 

7  !                    0  | 
!               322  ,                   0 
162  J                  29 

96.0 
13.2 
1.94 
156 
95.3 

5,712 

812 

115 

9.592 

5.860 

.0070 

.00096 

.00014 

.011 

.0069 

.0078 

.0011 

.00016 

.013 

ast 

.0080 

ember. 

24  :                 12 

17.3 

1.029 

.0013 

.0014 

•ber. . . 

29                    12 

20.0 

1,230 

.0014 

.0016 

ember. 

46                   29 

33.1 

1,970 

.0024 

.0027 

mber. 

98                    46 

62.7 

3.855 

.0045 

.0052 

The  year 

440                     0 

101 

73.020 

.0073 

.099 

>TE. — Ice  conditions  January  1  to  February  19.     Open-channel  rating  table  npplic<j 
ths  without  correction.     Winter  estimates  liable  to  considerable  error. 


to  the  winter 


SIERRA  NEVADA  DRAINAGE. 


PRINCIPAL  STREAMS. 

be  Sierra  Nevada  drainage  area  includes  the  western  part  of  Nevada,  the  eastern  part 
alifornia,  and  a  small  part  of  south-ccn'ral  Oregon.  The  principal  rivers  of  the  area, 
t  the  bodies  of  water  into  which  they  discharge,  are  the  following:  Truckee  River  into 
imid  and  Winnemueca  lakes  Walker  River  into  Walker  Lake,  Carson  River  inio 
on  Sink,  Sasan  River  into  Honey  Lake,  and  Owens  River  into  Owens  Lake. 

irr  176—06 6 
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TRUCKER  RIVER  BASIN. 


DESCRIPTION"  OF  BASIN. 


Upper Truckee  River  rises  on  the  eastern  slopes  of  the  Sierra  Nevada,  in  Eldorado! 
Cal.,  and  flows  northward,  entering  Lake  Tahoe  from  the  south.  The  main  Trucke 
the  lake,  of  which  it  forms  the  outlet,  at  the  town  of  Tahoe,  in  eastern  Placer  Coud 
flows  north  and  northeast,  and  discharges,  in  Washoe  County,  Nev.,  into  Pyrai 
Winnemucca  lakes,  which  have  no  outflowing  streams.  The  drainage  basin  is  \ 
mountainous,  the  highest  peaks  reaching  altitudes  exceeding  10,000  feet.  Lak< 
which  lies  at  an  elevation  of  6,225  feet  above  sea,  has  an  area  of  193  square  miles  a 
largest  body  of  fresh  water  in  the  United  States  at  this  altitude. 

In  the  lower  part  of  its  course  the  Truckee  receives  several  important  tributarie; 
which  may  be  mentioned  Donner  and  Prosser  creeks  and  Little  Truckee  River,  t 
uniting  with  the  main  stream  at  the  town  of  Boca.  Independence  Creek  is  a  bran 
Little  Truckee. 

TRUCKEE  RIVER  NEAR  WADSWORTH,  NEV. 

This  station  was  established  November  6,  1902.  It  is  located  one-fourth  mill 
the  school  at  the  Indian  agency  and  is  18  miles  north  of  Wadsworth,  Nev. 

The  channel  is  straight  for  200  feet  above  and  below  the  cable.  The  right  ba 
and  is  liable  to  overflow  beyond  the  cable  support  at  very  high  water;  the  left  bar 
and  will  not  overflow.  The  bed  of  the  stream  Ls  composed  of  sand  and  gravel  ai 
manent.    There  is  but  one  channel  at  all  stages.    The  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  about  200  U 
the  gage.    The  initial  point  for  soundings  Ls  the  zero  of  the  tagged  wire. 

The  gage,  which  was  read  during  1905  twice  each  day  by  Edward  C.  Wood,  is 
inch  vertical  timber  spiked  to  a  cottonwood  tree  on  the  right  bank.  The  ber 
consists  of  three  nails  driven  into  the  root  of  a  cottonwood  tree  18  feet  north  of  i 
elevation  above  gage  zero,  12.07  feet.  The  gage  was  disturbed  by  a  flood  earl) 
ruary,  1904,  and  settled  0.31  foot,  so  that  the  elevation  of  the  bench  mark  is  1 
above  the  zero  of  the  present  gage  datum. 

Information  in  regard  to  this  station  Ls  contained  in  the  following  Water-Suppl 
of  the  United  Slates  Geological  Survey: 

Description:  100.  p  188;  133,  pp  298-299. 
Discharge:  100,  p  188;  133,  p  299. 
Discharge,  monthly:  100,  p  190;  133,  p  300. 
Gage  heights:  100,  pp  188-189;  133,  p  299. 
Rating  table:  100,  p  189;  133,  p  300. 

Discharge  measurements  of  Truckee  River  near  Wadsworth,  Nev.t  in  1905. 


Date. 


llydrographer. 


May  18 '  W.  A.  Wolf. 

Juno  8 ' do 

July  11 ' do 


1  Width. 

Area  of 
section. 

Square 
feet. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Feet  pet 
second. 

Feet. 

124 

528 

2.48 

6.42 

127 

418 

2.15 

5.85 

!        120 

254 

1.26 

4.58 

TRUCK EE    RIVER    BASIN.  83 

Daily  gage  height,  in  feet,  ofTruckee  River  near  Wadsworth,  Nev.,for  1906. 


toy. 

Jan. 

6.3 

0.1 

6.0 

6.0 

6.0 

6.0 

5.9 

5.85 

5.85 

5.85 

5.85 

5.98 

5.9 

5.9 

5.9 

5.55 

5.5 

5.4 

5.32 

5.3 

5.3 

5.55 

5.68 

5.6 

5.55 

5.42 

5.4 

5.4 

5.38 

5.3 

5.3 

Feb. 

5.38 

5.57 

5.6 

5.7 

5.65 

5.66 

5.4 

5.36 

6.3 

5.38 

5.55 

5.48 

5.4 

5.4 

5.6 

5.5 

5.5 

5.55 

5.55 

5.56 

6.0 

5.85 

6.02 

6.05 

6.2 

6.3 

6.35 

6.38 

Mar. 

6.35 

6.38 

6.4 

6.4 

6.4 

6.48 

6.5 

6.55 

6.58 

6.55 

6.48 

6.5 

6.48 

6.58 

6.5 

6.35 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

5.7 

5.65 

5.7 

5.65 

6.1 

6.0 

5.88 

5.78 

5.55 

Apr. 

May. 

6.65 

6.55 

6.58 

6.75 

6.4 

6.35 

6.2 

6.2 

6.2 

6.25 

6.02 

5.95 

5.9 

5.95 

6.05 

6.22 

6.5 

6.95 

6.8 

6.7 

6.7 

6.82 

6.6 

6.12 

6.5 

6.5 

6.68 

6.45 

0.0 

6.52 

June. 

6.38 

6.4 

6.3 

6.22 

6.15 

5.98 

5.92 

5.89 

5.85 

5.82 

6.08 

6.15 

6.4 

6.18 

6.12 

6.1 

6.0 

6.12 

5.92 

5.95 

5.85 

5.85 

5.7 

5.58 

5.45 

5.32 

5.15 

5.1 

4.92 

4.82 



July. 

4.85 

4.82 

4.78 

4.65 

4.8 

4.82 

4.75 

4.64 

4.64 

4.52 

4.52 

4.4 

4.36 

4.35 

4.4 

4.36 

4.22 

4.1 

4.1 

4.0 

3.98 

3.98 

3.95 

4.0 

3.9 

3.88 

3.9 

3.9 

3.88 

3.85 

3.85 

Aug. 

3.R5 
3.82 
3.82 
3.8 

as 
as 

3.9 

as 

3.8 

as 

3.8 

as 
as 

4.05 
4.0 
4.0 
a  95 
a  95 

4.0 

4.0 

4.0 

4.05 

4.18 

4.25 

4.25 

4.25 

4.2 

4.12 

4.0 

4.07 

4.05 

Sept. 

4.05 
4.1 
4.1 
4.07 
4.05 
4.25 
4.22 
4.25 
4.4 
4.4 
4.4 
4.3 
4.3 
4.25 
4.25 
4.25 
4.15 
4.17 
4.17 
4.2 
4.2 
4.4 
4.34 
4.22 
4.4 
4.51 
4.4 
4.52 
4.52 
4.5 


Oct. 

4.77 

4.7 

4.05 

4.52 

4.0 

4.4 

4.05 

4.7.-, 

4.87 

4.95 

5.0 

5.0 

5.12 

5.02 

5.05 

5.27 

5.25 

5.2 

5.25 

5.1 

5.2 

4.92 

5.0 

4.95 

4.9 

5.05 

&i 

5.1 
5.05 

5.  as 

4.95 

Nov. 

5.1 

5.02 

5.0 

4.9 

4.9 

4.8 

4.82 

4.82 

4.75 

4.7 

4. 72 

4.7 

4.72 

4.7 

4.6 

4.6 

4.62 

4.92 

5.0 

5.07 

5.22 

5.0 

5.0 

5.12 

5.2 

5.0 

5.0 

5.02 

4.95 

4.95 

Dec. 

5.52 

5.6 

5.6 

5.8 

5.8 

5.88 

6.0 

6.0 

6.0 

6.1 

6.18 

5.98 

5.82 

5.78 

5.7 

5.7 

5.65 

5.65 

5.65 

5.52 

5.3 

5.2 

5.18 

5.25 

5.35 

5.84 

7.12 

6.8 

0.08 

6.7 



4.97 

5.0 

5.05 

5.07 

5.07 

.. 

4.9 

4.95 

4.9 

4.82 

4.8 

4.77 

4.77 

487 

4.97 

5.0 

5.0 

4.85 

4.7 

4.72 

4.67 

4.85 

5.1 

4.65 

4.7 

4.77 

4.0 

4.97 

5.0 

5.0 

4.85 

4.92 

Uion  rating  table  for  Truckee  River  near  Wadsworth,  Nev.,from  January  1  to  December  SI, 

1905. 


Gage 
height 

Discharge. 

height. 

Discharge. ' 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feel  \ 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

a  so 

108    : 

4.70 

358 

5.00 

770 

6.50 

1,350 

ago 

131 

4.80 

394 

5.70 

825 

6.60 

1,430 

4.00 

155 

4.90 

432 

5.80 

885 

6.70 

1,510 

4.10 

180 

5.00 

472 

5.90 

945 

6.80 

1,595 

4.20 

206 

5.10 

515 

0.00 

1.005 

0.90 

1,085 

4.30 

233 

5.20 

500 

6.10 

1,070 

7.00 

1,775 

4.40 

262 

5.30 

610 

6.20 

1.135 

7.10 

1,865 

4.50 

292 

5.40 

060 

G.30 

1,205 

7.20 

1,955 

4.60 

324 

5.50 

715 

6.40 

1.275 

fore. — The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  dijehargo 
inurements  made  during  1904-5.    It  is  well  defined  between  gage  heights  4.0  feet  and  8  feet. 
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STREAM    MEASUREMENTS   IN    1905,   PART   XII. 

Estimated  monthly  discharge  of  Trucker  River  near  Wadsworth,  Nev.,for  1906. 
| Drainage  area,  2,130  square  miles.] 


Not*.  —  lee  conditions  not  known;  open-channel  rating  table  applied  to  the  winter  month*  i 

TRITKEE  RIVER  AT  VISTA,  NEV. 

This  st at  km  was  established  August  18,  1899.  It  is  located  7  miles  east  of  RVn<> 
and  one-fourth  mile  from  the  Southern  Pacific  Railroad  station  at  Vista. 

"Hie  channel  is  straight  for  150  feet  above  and  400  feet  below  the  station.  Both 
are  high :  the  left  is  liable  to  overflow  at  extreme  high  stages  only.  There  is  but  on?  < 
at  all  stages. 

!X>vharge  measurements  are  made  by  means  of  a  cable  and  car  below  the  railroad 
The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire. 

l>tring  l**\5  the  gap?  was  read  once  each  day  by  Patrick  Fay.  The  original  pt 
replaced  November  12.  1902.  by  a  new  gage,  which  was  installed  on  the  left  bank  1 
aN>w  the  railroad  bridge,  its  aero  having  the  same  elevation  as  that  of  the  ori£ir-& 
April  &.  l*VK,  another  new  gage  was  established,  consisting  of  a  4  by  4  inch  vertical 
kvated  on  the  left  bank  and  having  the  same  datum  as  the  previous  gages.  Juw  23 
this  c*£e  was  torn  out  and  moved  3  feet  farther  into  the  river,  in  order  to  place  it  in 
water,  and  the  lero  of  the  gage  was  lowered  2.72  feet.  The  bench  mark  is  the  head  of 
^i  in  the  concrete  of  tin*  upstream  side  of  the  left  abutment  of  the  Southern  Pacifk  Ri 
bruise,  ;W  &vt  from  the  gage:  elevation  above  zero  of  gage,  19.74  feet.  February  21 
«hc  £*$e  rod  was  washed  out  by  a  flood.  A  new  gage  was  established  in  the  same  p 
as  the  old  g*ce,  but  with  its  «ero  1.54  feet  above  that  of  the  old  gage. 

Information  in  regard  to  this  station  is  contained  in  the   following  publications 
l"wi:ed  States  ideological  Survey  (Ann  =  Annual  Report ;  WS  =  Water-Supply  Pap< 
twr  ;m  ,-    x\  s  s<  pp  ssi-ssr.  m.  p  «>4;  66,  p  113;  85.  pp  H7-H8;  ioo.  pp  iS5-is*;  m.  p*I 

j*  >v:;.^-     XX  S  3S  p  xe%  m.  p  404;  66,  p  113;  85.  p  118;  100.  p  186;   133,  pp  301-302. 

^  ^*:*c  wcr.tfc'.y :  Ann  11   ii.  p  102;  12.  ii,  p  351;  13,  iii,  p  95;  22.  iv.  p  405;  WS  75.  p  1&.  *  *" 

^  m, >.atv^  >>v»rl>  :  Ann  13.  iii.  p  »:  30.  iv,  p  59. 

<  *c.  V^u    \\  s  Sv  p  s*v  51   p  4^.  ^  p  114.  gg  p  118;  100  pp  186_187;  133t  p302. 

Hx  ..!%srs»pV.s     \;,n  m.  j,   p  x>4:  22,  Iv.  p  405;  WS  75,  p  186. 

Kal  ;:*  (*M,xv  XX  S  w.  p  mV»i;  t*.  p  175;  85,  p  119;  100,  p  187;  133,  p  303. 
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Discharge  measurements  o/Truckee  River  at  Vista,  Nev.,  in  1905. 


te. 

Hydrographer. 

;  Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

1 

|    Feet,   j 

Square 
feet. 

1 
Feet  per  , 
second. 

Feet. 

Second- 
feet. 

1  W.  A.  Wolf 

117  i 

518 

1.98  J 

5.25 

1,027 

' do. 

i         115  | 

480 

1.70  | 

5.00 

816 

! do. 

'         117! 

503 

2.86  | 

6.28 

1,698 

' do. 

!        H7  | 

563 

2.45  | 

5.85 

1,381 

1 do. 

118  ' 

510 

1.98  j 

5.30 

1.009 

do. 

!        114  1 

368 

1.04  1 

4.07 

381 

do. 

i    i"! 

368 

1.07  1 

4.10 

394 

1 do. 

i         113  | 

327 

.70  1 

3.55 

221 

f?r  16 do. 

' 

'        113  | 

i               1 

337 

•79! 

3.70 

266 

Daily  gage  height,  in  feet,  ofTrucJcee  River  at  Vista,  Nev.,  for  1906. 


r- 

Jan. 

Feb. 

Mar. 

Apr.  1 

1 

May. 

June. 

July. 

Aug. 

1  Sept. 

1 

Oct. 

Nov. 

1  Dec. 

! 

5.6 

4.8 

5.8 

1 

5.6 

5.7 

4.1 

3.4 

I 

3.4 

4.0 

4.3 

4.3 

5.4 

5.1 

5.8 

5.0  ! 

5.8 

5.6 

4.1 

3.4 

3.5 

4.0 

|      4.3|       4.4 

5.4 

5.9 

5.9 

5.0; 

6.0 

5.4 

4.1 

3.4 

3.5 

4.0 

4.1 

i       4.4 

5.4 

4.8 

5.9 

4.9j 

6.2 

5.7 

4.1 

3.4 

1      3.5 

4.0 

4.1 

1       4.4 

5.3 

4.8 

6.0 

5.3  , 

5.8 

5.6 

4.1 

3.4 

3.5 

4.0 

4.1 

1       4.4 

5.3 

4.8 

6.0 

5.4  , 

5.6 

5.3 

4.1  | 

3.4 

!  3-6 

4.0 

4.2 

4.4 

5.2 

4.8 

6.0 

5.5  | 

5.5 

5.3 

4.0 

3.4 

3.6 

4.1 

4.2 

4.4 

5.2 

4.8 

6.0 

5.5  1 

5.5 

5.2 

3.9  ' 

3.4 

j      3.7 

4.1 

4.2 

4.4 

5.2 

4.7 

6.0 

5.3  | 

5.5 

5.3 

3.9.' 

3.4 

1      3.7 

4.1 

4.2 

4.4 

5.1 

4.9 

5.8 

5.5  ' 

5.5 

5.6 

3.8 

3.4 

3.7 

4.1 

4.2 

4.0 

5,1 

4.8 

5.9 

5.4  j 

5.3 

5.3 

3.7  ' 

3.4 

3.7 

4.2 

4.3 

4.2 

5.1 

4.8 

5.9 

5.2 

5.2 

5.5 

3.7  1 

3.4 

3.7 

4.2 

4.3 

4.1 

5.0 

4.8 

6.1 

5.0  1 

5.0 

5.6 

3.7 

3.4 

3.7 

4.2 

4.3 

4.1 

5.0 

4.9 

6.0 

5.0  1 

4.8 

5.6 

3.5  1 

3.4 

3.7 

4.2 

4.3 

.    4.2 

5.0 

4.9 

5.8 

5.1  ! 

5.6  ' 

5.4 

3.5  ' 

3.5 

3.7 

4.2 

4.2 

4.1 

4.9 

5.0 

5'5 

5.0  ! 

5.7 

5.4 

3.5  | 

3.5 

3.7 

4.2 

4.2 

4.1 

5.8 

4.9 

5.5 

4.9  | 

5.3  ! 

5.3 

3.4  1 

3.5 

3.7 

4.2 

4.2 

4.1 

4.8 

4.9 

5.5 

4.8 

5.4 

5.3 

3.4  | 

3.  6 

3.7 

4.2 

4.2 

4.1 

4.7 

5.0 

5.5 

4.8 

0.3 

5.3 

3.4  i 

3.6 

3.7 

4.2 

4.2 

4.1 

4.8 

5.5 

5.5 

4.9 

6.2 

5.0 

3.4 

3.  6 

3.7 

4.2 

4.3 

4.1 

5.2 

5.3 

5.5 

5.0  , 

6.2  ' 

5.0 

3.4  , 

3.6 

3.7 

4.2 

4.3 

4.0 

5.3 

5.4 

5.5 

4.5 

6.0  ' 

4.8 

3.4, 

3.7 

3.7 

4.2 

4.4 

3.7 

5.0 

5.4 

5.3 

4.7  i 

5.8 

4.8 

3.4, 

3.7 

3.8 

4.2 

4.4 

3.7 

5.0 

5.9 

5.3 

4.5  ' 

5.7 

4.4, 

3.4 ; 

3.7 

3.8 

4.3 

4.3 

3.1 

4.9  | 

5.8 

5.0 

4.5 

6.0  ' 

4.6 

3.2  ' 

3.7 

3.9 

4.3 

4.2 

3.9 

4.8  | 

5.8 

5.0 

6.0  ' 

5.9 

4.6  1 

3.2  ' 

3.7 

3.9 

4.3 

4.2 

4.2 

4.8  | 

5.8 

5.5 

6.5  i 

5.7 ; 

4.4  1 

3.3  ' 

3.7 

3.9 

4.2 

4.2 

4.1 

4.7  | 

5.8 

5.4 

6.3 

5.8 

4.2  : 

3.4, 

3.6 

3.9 

4.2 

4.2 

4.1 

4.8  i 



5.4  > 

6.2  ' 

5.7 

4.0 

3.4  | 

3.6 

4.0 

4.2 

4.2 

4.1 



4.7 

4.9 

6.2  ' 

5.7 

4.0  ; 

3.4  j 

3.5 

4.0 

4.2 

4.? 

4.1 

4,7 ! 

1 

i 

5.8 



3.4  j 

3.5 

4.3 

4.1 

1 
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Estimated  monthly  discharge  ofTruckee  River  near  Wadsworth,  Nev.,for  1906. 
[Drainage  area,  2,130  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

Noveml>er 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


1,205 
1,261 
1,414 
1,883 


730 
275 
413 
220 
298 
595 
570 
515 


Minimum. 


610 
610 
742 
551 
945 
402 
120 
108 
168 
262 
324 
341 


108 


Mean. 


826 
827 

1,133 
935 

1,306 
935 
241 
148 
229 
457 
434 
433 


Total  in 
acre-feet. 


659 


50,790 
45,930 
69,670 
55,640 
80,300 
55,640 
14,820 
9,100 
13,630 
28.100 
25,820 
26,620 


476,100 


Run-ofl. 


Second-feet  i  ^^ 


0.388 
.388 
.532 
.439 
.613 
.439 
.113 


0.4C 
.4M 

Ml 


.130 


.108'  .» 

.215!  -M 

.204  .238 

.203  .a 


.309 


419 


Note.— Ice  conditions  not  known;  opon-channel  rating  table  applied  to  the  winter  months  witbart  | 
correction. 

TRirCKEE  RIVER  AT  VI8TA,  NEV. 

This  station  was  established  August  18,  1899.  It  is  located  7  miles  east  of  Reno,  Ne?., 
and  one-fourth  mile  from  the  Southern  Pacific  Railroad  station  at  Vista. 

The  channel  is  straight  for  150  feet  above  and  400  feet  below  the  station.  Both  banks 
are  high ;  the  left  is  liable  to  overflow  at  extreme  high  stages  only.  There  is  but  one  channel 
at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  below  the  railroad  bridge. 
The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire. 

During  1905  the  gage  was  read  once  each  day  by  Patrick  Fay.  The  original  gage  wis 
replaced  November  12,  1902,  by  a  new  gage,  which  was  installed  on  the  left  bank  150  fa* 
above  the  railroad  bridge,  its  zero  having  the  same  elevation  as  that  of  the  original  gagf- 
April  3,  1903,  another  new  gage  was  established,  consisting  of  a  4  by  4  inch  vertical  timber 
located  on  the  left  bank  and  having  the  same  datum  as  the  previous  gages.  June  23, 1903, 
this  gage  was  torn  out  and  moved  3  feet  farther  into  the  river,  in  order  to  place  it  in  deep* 
water,  and  the  zero  of  the  gage  was  lowered  2.72  feet.  The  bench  mark  is  the  head  of  a  bolt 
set  in  the  concrete  of  the  upstream  side  of  the  left  abutment  of  the  Southern  Pacific  Railroad 
bridge,  300  feet  from  the  gage ;  elevation  above  zero  of  gage,  19.74  feet.  February  21, 18^» 
the  gage  rod  whs  washed  out  by  a  flood.  A  newr  gage  was  established  in  the  same  posrtwo 
as  the  old  gage,  but  with  its  zero  1.54  feet  above  that  of  the  old  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  "* 
United  States  Geological  Survey  (Ann  =  Annual  Report;  WS  =  Water-Supply  Paper- 

Description :  WS  38.  pp  331-332;  51,  p  404;  66,  p  113;  85,  pp  117-118;  100,  pp  185-186;  133.  p  301. 
Discharge:  WS  38,  p  332;  51.  p  401;  66,  p  113;  85,  p  118;  100.  p  186;  133,  pp  301-302. 
Discharge,  monthly:  Ann  11   ii.  p  102;  12,  ii,  p  351;  13.  iii.  p  95;  22,  iv,  p  405;  WS  75,  p  186;  85.pl1* 
100.  p  1K7;  133,  p  303. 
Discharge,  yearly:  Ann  13,  iii,  p  90;  20,  iv.  p  59. 

Gage  heights:  WS  38.  p  332;  51,  p  405;  66.  p  114;  85.  p  118;  100,  pp  186-187;  133,  p  302, 
Hydrographs:  Ann  12.  ii.  p  324;  22.  iv.  p  405;  WS  75,  p  186. 
Hating  tables:  WS  52,  p  521;  66,  p  175;  85,  p  119;  100,  p  187;  133,  p  303. 
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Discharge  measurements  ofTruckee  River  at  Vista,  Nev.,  in  1905. 


Date. 


II  ydrog  raphe  r. 


-I>rfl6 W.  A.  Wolf. 

>prU13 ' do 

.prfl28 do 

Qjr25 do 

■me  14 do 

■me  22 do 

■Iy5 do 

illy  17 do 

4ptember  16 do 


iVidth. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

117 

518 

1.98 

5.25 

1.027 

115 

480 

1.70 

5.00 

816 

117 

593 

2.86 

6.28 

1,698 

117 

563 

2.45 

5.85 

1,381 

118 

510 

1.98 

5.30 

1,009 

114 

368 

1.04 

4.07 

381 

114 

368 

1.07 

4.10 

394 

113 

327 

.70 

3.55 

221 

113 

337 

.79 

3.70 

266 

Daily  gage  height,  in  feet,  ofTruckee  River  at  Vista,  Nev.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

5.0 

5,0 

4.9 

5.3 

5.4 

5.5 

5.5 

5.3 

5.5 

5.4 

5.2 

5.0 

5.0 

5.1 

5.0 

4.9 

4.8 

4.8 

4.9 

5.0 

4.5 

4.7 

4.5  ! 

4.5 

6.0  ' 

6.5 

6.3 

6.2 

6.2 

May. 

June. 

5.7 
5.6 
5.4 
5.7 
5.6 
5.3 
5.3 
5.2 
5.3 
5.6 
5.3 
5.5 
5.6 
5.6 
5.4 
5.4 
5.3 
5.3 
5.3 
5.0 
5.0 
4.8 
4.8 
4.4 
4.6 
4.6 
4.4 
4.2 
4.0 
4.0 



July. 

Aug. 

Sept. 

Oct. 

4.0 
40 
4.0 
4.0 
4.0 
4.0 
4.1 
4.1 
4.1 
4.1 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.3 
4.3 
4.3 
4.2 
4.2 
4.2 
4.2 
4.3 

Nov. 

4.3 
4.3 
4.1 
4.1 
4.1 
4.2 
4.2 
4.2 
4.2 
4.2 
4.3 
4.3 
4.3 
4.3 
4.2 
4.2 
4.2 
4.2 
4.2 
4.3 
4.3 
4.4 
4.4 
4.3 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 

Dec. 

1... 

5.6 
5.4 
5.4 
5.4 
5.3 
5.3 
5.2 
5.2 
5.2 
5.1 
5.1 
5.1 
5.0 
5.0 
5.0 
4.9 
5.8 
4.8 
4.7 
4.8 
5.2 
5.3 
5.0 
5.0 
4.9 
4.8 
4.8 
4.7 
4.8 
4.7 
4.7 

4.8 
5.1 
5.9 
4.8 
4.8 
4.8 
4.8 
4.8 
4.7 
4.9 
4.8 
4.8 
4.8 
4.9 
4.9 
5.0 
4.9 
4.9 
5.0 
5.5 
5.3 
5.4 
5.4 
5.9 
5.8 
5.8 
5.8 
5.8 

5.8 
5.8 
5.9 
5.9 
6.0 
6.0 
6.0 
6.0 
6.0 
5.8 
5.9 
5.9 
6.1 
6.0 
5.8 
5*5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.5 
5.3 
5.3 
5.0 
5.0 
5.5 
5.4 
5.4 
4.9 

5.6 

5.8 
6.0 
6.2 
5.8 
5.6 
5.5 
5.5 
5.5 
5.5 
5.3 
5.2 
5.0 
4.8 
5.0 
5.7 
5.3 
5.4 
6.3 
6.2 
6.2 
6.0 
5.8 
5.7 
6.0 
5.9 
5.7 
5.8 
5.7 
5.7 
5.8 

4.1 
4.1 
4.1 
4.1 
4.1 
4.1 
4.0 
3.9 
3.9 
3.8 
3.7 
3.7 
3.7 
3.5 
3.5 
3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.2 
3.2 
3.3 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.5 
3.5 
3.5 
3.6 
3. 6 
3.6 
3. 6 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.6 
3.6 
3.5 
3.5 

3.4 
3.5 
3.5 
3.5 
3.5 
3.6 
3.6 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.8 
3.8 
3.9 
3.9 
3.9 
3.9 
4.0 
4.0 

4.3 

2... 

4.4 

3.. 

4.4 

4.. 

4.4 

5.. 

4.4 

>. 

4.4 

4.4 

1 

4.4 

, 

4.4 

4.0 

4.2 

4.1 

4. 1 

.    4.2 

4.1 

4.1 

4.1 

4.1 

4.1 

4.1 

4.0 

3.7 

3.7 

3.1 

3.9 

4.2 

4.1 

4. 1 

4.1 

4.1 

4.1 

, 
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Station  rating  table  for  Truckee  River  at  Vista,  Nev.,from  January  1  to  December  31, 18 


Case 
height. 

I 
Discharge 

Second-feet. 

Gage 
height. 

Feet. 

Discharge. \ 

Gage 
height. 

Discharge. 

'     Gage 
height. 

Dtefaaip. 

1 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-fed! 

3.20 

150 

4.10 

405    || 
445     ' 

5.00 

850 

5.80 

1.390 

3.30 

171 

4.20 

5.10 

910 

j        5.90 

1,430  j 

3.40 

195 

4.30 

485    ■ 

5.20 

970 

6,00 

1,490 

3.50 

220    , 

4.40 

525    ! 

5,30 

1,030 

6.10 

1,560 

3.  GO 

245 

4.50 

570    1- 

5.40 

1,090 

|        6.20 

1,635 

3.70 

275 

4.60 

620    ': 

5.50 

1,155 

1        6.30 

1.710 

3.80 

305    | 

4.70 

675     ' 

5.00 

1,220 

|       A40 

1.785 

3.90 

335    ' 

4.80 

730    j 

5.70 

1,285 

6.50 

1,860 

4.00 

370 

4.90 

790     ;j 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  10  discharge  meu 
ments  made  during  1905.    It  is  well  defined  between  gage  heights  3.5  feet  and  6.3  feet. 

Estimated  monthly  discharge  of  Truckee  River  at  Vista,  Nev.,for  1905. 
[Drainage  area,  1.519  square  miles.] 


Month. 


January 

February... 

March 

April 

May 

June 

July 

August 

September. 

October 

November. . 
December.. 


The  year. 


Discha 

rge  in  second 
Minimum. 

675 

l-feet. 
Mean. 

Total  in 
acre-feet. 

Run-off. 

Maximum. 

Second-feet 

Dept 
inch 

1.220 

894 

54,970 

a  589 

( 

1,420 

675 

943 

52,370 

.621 

1.560 

790 

1,237 

76,060 

.814 

1,860 

570 

1,003 

59.680 

.660 

1.710 

730 

1,279 

78,640 

.842 

1,285 

370 

930 

55,340 

.612 

405 

150 

260 

15,990 

.171 

275 

195 

224 

13,770 

.147 

370 

195 

279 

16.600 

.184 

485 

370 

430 

26,440 

.283 

525 

405 

460 

27,370 

.303 

525 

130 

421 

25,890 

.277 

. 

1,860 

130 

697 

503,100 

.459 

K 

Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  the  winter  months  with 
correction. 

TRUCKEE  RIVER  AT  NEVADA-CALIFORNIA  STATE  LINE. 

This  station  was  established  September  7,  1899.  It  is  located  at  the  State  line,  17m 
west  of  Iteno,  Nev. 

The  channel  is  straight  for  60  feet  above  and  75  feet  below  the  cable.  Both  banks 
high  and  rocky  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  compos* 
bowlders  and  cobblestones.     The  current  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car,  2J  miles  belo* 
gage  at  Linham  Siding  and  100  feet  below  bridge  No.  2.  The  initial  point  for  sound 
is  the  zero  of  the  tagged  wire. 

The  gage  was  read  once  each  day  during  1905  by  H.  E.  Dickinson.  The  original  gag« 
vertical,  driven  into  the  bed  of  the  river  and  wired  to  a  granite  bowlder.  Novembe 
1902,  a  newr  gage  was  established  on  the  right  bank,  400  feet  below  the  point  at  whic! 
old  gage  was  located.  The  new  gage  consists  of  two  sections  of  4  by  4  inch  timber, 
upper  section  is  vertical  and  is  spiked  to  a  cot tonwood  tree ;  the  lower  section  is  iw 
and  is  immediately  under  the  vertical  section.  The  gage  datum  is  the  same  as  tt 
the  old  gage.  The  bench  mark  consists  of  two  spikes  driven  into  the  root  of  the  o 
wood  tree  to  which  the  vertical  section  ol  \\\&  \gu&«  \»  ^.ttathed;  elevation  above  * 
tnuce,  5.99  feet. 
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nation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
States  Geological  Survey  (Ann= Annual  Report;  WS= Water-Supply  Paper): 

>tion:  WS  38,  p  331;  51,  p  403;  66,  p  112;  85,  pp  119-120;  100,  pp  192-193;  133,  p  304. 

rge:  WS  38,  p  331;  51,  p  403;  66,  p  112;  85,  p  120;  100,  p  193;  133,  p  304. 

rge,  monthly:  Ann  22,  iv,  p  404;  WS  75,  p  185;  85,  p  121;  100,  p  194;  133,  p  306. 

eights:  WS  38,  p  331;  51,  p  404;  66,  p  113;  85,  p  120:  100,  pp  193-194;  133,  p  305. 

graph:  Ann  22,  iv,  p  404. 

:  tables:  WS  52,  p  521;  66,  p  175;  85,  p  120;  100.  p  194:  133,  p  306. 

scharge  measurements  of  Truckee  River  at  Nevada-California  State  line  in  1906. 


Hydrographer. 


W.  A.  Wolf. 

do 

; do 

[ do 

do 

' do 

I do 

j do 

erl3 do 


|  Width. 


Feet. 
80 
80 
87 
81 
80 
80 
76 
76 
74 


Area  of 
section. 

Square 
feet. 

344 

370  ! 

441  i 

378  i 

340 ; 

300  < 
277 
277 
274  , 


Mean 
velocity. 


Feet  per 
second. 

2.76 

2.91 

4.00 

3.10 

2.66 

1.93 

1.97 

1.95 

1.52 


Gap 
heigh 


Feet. 
2.85 
2.95 
3.65 
3.08 
2.80 
2.25 
2.15 
2.12 
1.97 


Dis- 
charge. 

Second- 
feet. 

1,078 
1,761 
1,170 
905 
580 
544 
539 
416 


Uy  gage  height,  in  feet,  of  Truckee  River  at  Nevada-California  State  line  for  1905. 


1  Jan. 

Feb. 

i 

2.3 

1    2.8 

2.3 

2.8 

2.3 

2.8 
2.7 
2.7 
2.7 


2.65 

2.7 

2.6 

2.6 

2.6 

2.2 

2.4 

2.4 

2.2 

2.2 

2.2 

2.2 

2.6 

2.7 

2.5 

2.5 

2.32 

2.32 

2.3 

2.5 

2.4 
2.3 


2.3 

2.28 

2.3 

2.3 

2.3 

2.3 

2.35 

2.3 

2.35 

2.25 

2.25 

2.3 

2.35 

2.4 

2.47 

2.4 

2. 65 

2. 45 

2.K5 

2.62 

3.02 

3.02 

3.08 

3.12 

3.05 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

i    3.3 

2.4 

3.45 

3.3 

2.3 

2.0 

2.05 

2.02 

2.02 

1.95 

3.3 

3.35 

3.25 

2.35 

2.07 

2.1 

2.02 

1.9 

1.9 

3.3 

2.6 

3.25 

3.25 

2.35 

2.1 

2.05 

2.05 

1.95 

1.87 

3.3 

2.6 

3.2 

3.08 

2.32 

2.07 

2.1 

2.05 

2.0 

1.9 

3.3 

2.7 

3.15 

3.05 

2.35 

2.5 

2.1 

2.05 

1.95 

1.8 

3.3 

2.85 

3.08 

3.25 

2.32 

2.15 

2.05 

2.15 

1.97 

1.8 

3.3 

2.9 

3.3 

3.05 

2.3 

2.1 

2.1 

2.1 

1.85 

1.9 

3.3 

2.88 

3.05 

3.05 

2.3 

2.1 

2. 1 

2.05 

1.9 

1.9 

3.3 

3.0 

3.05 

2.25 

2.1 

2.1 

2.1 

1.95 

1.9 

3.2 

3.25 

2.95 

3.35 

2.2 

2. 1 

2. 1 

2.1 

1.95 

1.9 

3.2 

2.K5 

2.95 

3.3 

2.2 

2.1 

2.05 

2.2 

1.95 

1.9 

3.2 

2.8 

2.9 

3.3 

2.1 

2.18 

2.05 

2. 15 

1.87 

1.85 

3.2 

2.8 

2.9 

3.25 

2.1 

2. 15 

2.05 

2.1 

1.95 

1.92 

3.25 

2.8 

2.98 

3.17 

2. 25 

2.1 

2.a5 

2.1 

1.7 

1.87 

3.25 

2.85 

3.45 

3.2 

2.25 

2.1 

2.02 

2.05 

1.7 

1.97 

2.7 

2.85 

3.65 

2. 25 

2.12 

2.0 

2.05 

1.85 

1.87 

2.7 

2. 85 

3.95 

3.  22 

2.18 

2.1 

2.05 

2.05 

1.98 

1.9 

2. 75 

2.85 

3.7 

3.08 

2. 15 

2.15 

2.05 

2.W> 

1.97 

1.77 

2. 75 

2.82 

3. 75 

3.05 

2. 15 

2.1 

2. 15 

2.05 

1.8 

1.8 

2.78 

3.  75 

3.0 

2.02 

2.1 

2.1 

2.05 

1.95 

1.8 

2.8 

2. 65 

3.7 

2.8 

2. 15 

2.15 

2.05 

2.1 

1.97 

1.7 

2.8 

2.65 

3.7 

2.8 

2.15 

2. 15 

2.05 

2.05 

2.0 

1.7 

2.6 

2.7 

3.65 

2. 75 

2.15 

2.12 

2.05 

2.05 

1.97 

1.8 

2.45 

2.9 

3. 05 

2.6 

2.15 

2.1 

2.a5 

2.2 

2.0 

1.8 

2.4 

3.1 

3.5 

2.6 

2.1 

2.1 

2.05 

2.0 

1.95 

1.8 

2.95 

4.02 

3.4 

2.5 

2.1 

2.02 

2.05 

2.02 

1.9 

1.82 

2.95 

3.8 

3.3 

2.45 

2.1 

2.05 

2.05 

2.0 

1.85 

1.82 

2.5 

3.8 

3.35 

2.4 

2.1 

2.1 

2.05 

2.02 

1.9 

1.8 

2.3 

3.?2 

3.38 

2.38 

2.1 

2.05 

2.05 

2.02 

1.95 

1.82 

2.4 

3.4 

2.35 

2. 1 

2.1 

2.05 

2.0 

1.95 

1.78 

I2'4 

3.3 

2.0 

2.02 

1 

2.5 

a 
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Station  rating  table  for  Truckee  River  at  Nevada-California  State  line  from  January  1  to 

December  SI.  1905. 


Gage 
height. 

Feet. 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 


Discharge. 

uage 
height. 

Second-feet. \ 

Feet. 

300    ' 

2.30 

346    1 

2.40 

394    1 

2.50 

444    1 

2.60 

496    ! 

2.70 

551     . 

1 

2.80 

Discharge. 

Gage 
height. 

Feet. 

Second-feet. 

610 

2.90 

673 

3.00 

740 

a  10 

810 

3.20 

884 

3.30 

961 

3.40 

Discharge. 

height. 

Disc  harp. 

Second- feet. 

Feet. 

Second-feet 

1.042    . 

3.50 

1,580 

1,126 

3.60 

1.676 

1,213 

3.70 

1,772 

1.302 

3.80 

1.870 

1,393 

3.90 

1.970 

1,486 

4.00 

2, 07t) 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  on  discbarge  measart" 
ments  made  during  1903-1905.  It  is  well  denned.  Above  gage  height  3  feet  it  is  the  same  as  1904  table. 

Estimated  monthly  discharge  of  Truckee  River  at  Nevada-California  State  line  for  1905. 
[Drainage  area,  955  square  miles.] 

Run-off. 


Note.— Ice  conditions  not  known:  open-channel  rating  table  applied  to  the  winter  month*  vi^00 
correction.     Discharge  interpolated  on  days  when  gage  was  not  read. 

TRUCKEE  HIV  Kit  AT  TAHOE,  CAL. 

This  station  was  established  Juno  17,  1900,  with  a  view  to  ascertaining  the  actual  over- 
flow from  Lake  Tahoe  and  the  real  value  of  the  lake  as  a  storage  reservoir.  It  is  lof*tf" 
at  the  city  of  Tahoe.  About  .500  feet  from  the  lake  there  is  a  timl>er  dam  across  the 
river,  which  has  been  maintained  for  more  than  twenty  years  for  the  purpose  of  control 
the  discharge  from  the  lake. 

The  channel  is  nearly  straight  for  300  feet  above  and  below  the  station.  At  the  p^ 
of  measurement  the  right  bank  is  low  and  is  subject  to  overflow  at  very  high  stages  of  tl* 
stream;  the  left  bank  is  rather  high.  The  bed  of  the  stream,  which  is  of  gravel  andcoar* 
sand,  is  smooth  and  stable.     The  current  has  a  moderate  velocity. 

Discharge  measurements  are  made  from  a  cable  and  suspended  ear  about  one-fourth  ] 
mile  below  the  gage.     In  June,  1904,  a  new  cable  was  put  in  1  mile  below  the  gage. 

The  gage,  which  is  read  once  each  day  by  J.  U.  Haley,  is  located  about  300  feet  belo* 
the  dam,  as  near  the  city  of  Tahoe  as  possible,  for  the  convenience  of  the  observer.  It 
consists  of  a  vertical  timl>or  driven  into  the  stream  bed  and  spiked  to  the  root  of  a  cotton- 
wood  tree  growing  on  the  bank.  Noveml>er  18,  1902,  a  new  gage  wa£  established  in  the 
exact  position  of  the  old  gage  and  vn\\\  \te  ta^o  at  the  same  elevation.     It  is  a  4  by  1 


TRUCKEE    RIVER    BASIN.  89 

1  timber.    The  bench  mark  is  cut  in  the  side   of  the  tree  and  is  4.00  feet  above 


on  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
t*?s  Geological   Survey   (Ann= Annual   Report;  Bull = Bulletin;  WS=Water- 

?r): 

:  Bull  140,  pp  210-211;  WS  51,  p  402:  66,  p  111;  85,  pp  115-116;  100,  p  183;  133,  p  307. 

Ann  11,  il,  pp  04,108;  WS  51,  p  402;  60,  p  111;  85,  p  116;  100,  p  183;  133,  p  307. 

monthly:  Ann  22,  iv,  p  403;  Bull  140,  p  212;  WS  75,  p  184;  85,  p  117:  100,  p  185;  133,  p  309. 

:s:  Bull  140,  p  211;  WS  51,  p  403;    66,  p  112:  85,  p  116;  100,  p  184;  133,  p  308. 

i:  Ann  22,  iv,  p  403. 

es:  WS  52,  p  520;  66,  p  175;  85,  p  117;  100,  p  184;  133,  p  308. 


Discharge  measurements  of  Truekee  River  at  Tahoe,  Cal.,  in  1905. 


Hydrographer. 


Width 


I  Area  of  |     Mean 
I  section.  ;  velocity. 


Gage 
height. 


Dis- 
charge. 


W.  A.  Wolf. 

....do 

do 

....do 

....do 


1 


Feet,  i 
20  ■ 
73 

72  ' 

72 

79  ; 


Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

15.2 

1.01 

0.30 

15.4 

126 

1.61 

1.27 

203 

125 

1.61 

1.30 

211 

125 

1.60 

1.30 

205 

168 

1.95 

1.80 

328 

Daily  gage  height,  in  feet,  of  Truekee  River  at  Tahoe,  Cal.,  for  1905. 
Apr.     May.    June, 


Jan.      Feb.     Mar. 


a  2.1 
a  2.1 
a  2.1 
a  2.1 
a  2.1 
a  2.  6 
a  2.  6 
a  2. 6 
«2.6 
a  2.  6 
6  1.6 
6  1.  ft 
b  1.6 
6  1.6 
6  1.6 
6  1.6 
6  1.6 
6  1.6 
6  2.5 
6  2.5 
6  2.5 
6  l.fi 
6  1.6 
6  1.fi 
61  fi 
6  1.6 
6  1.  6 
6  l.fi 
6  1.fi 
6  l.fi 
6  l.fi 


a  All  gates  up. 


6  l.fi 
6  1.6 
6  1.65 
'6  1.65 
6  1.65 
c  1.  65 
c2.0 
c2.0 
f2.0 
c2.0 
<•  2. 0 
<-2.0 
c2.0 
<2.0 
c2.0 
c2.0 
c2.0 
<•  2. 0 
«  2.  55 
«  2.  55 
a  2.  55 
«  2.  55 
(  "  2.  55 
a  2.  55 
I  «  2.  55 
j  <>  2.  55 
|  «i  2.  55 
(i  2.  55 


a  2. 55 

a  2. 55 

.  a  2. 55 

a  2. 5 

■  «  2. 5 

I  "  2. 5 

' «  2. 5 

a  2.  5 

a  2.  5 

a  2.  5 

«2.  5 

2.5 

2.5 

i     2.5 

I      1.6 

1.6 

1.6 

1.6 

1.6 

1.  15 

1.15 

1.  15 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 


0  4 
.4 
.4 

.4 
.4 
.4 
.4 
.4 
.4 
.4 
.4 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 
.3 


0.3 

.3 

.3 

.  7 
1.0 
1.0 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25 
1.25  ! 
1.25  I 
1.25  I 
1.25  : 
1.25 
1.25 
1.25 
1.25 
1.25 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3     ' 
1.3     J 
1.3     ' 
1.3 


1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3    I 

1.3    i 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.35 

1.35 

1.45 

1.45 

1.45  : 

1.  45  j 

1.  45  ! 


July. 


1.45 

1.45 

1.45 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 


1  9 
1.9 
1.9 
1.9 
1.9 
19 
1.9 
1.9 
1.9 
1.9 
1.9 


Aug. 


1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

2.0 

2  0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

20 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2  0 

2  0 

2.0 

2.0 

2.0 

2.0 


Sept. 


Oct. 


2.0 
2.0 
2.0  i 

2.0  j 
2.0  ! 
2.0 
2.0 
2.0, 
2.0  I 
2.0  I 
1.9 
1.9 
1.9 
1.9 
1.9  | 
1.9  j 
1.0  | 

2.o ; 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 


2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.  1 
2.0 
2.0 
2.0 
2.0 
2  0 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 


Nov. 


Dec. 


I 


I 


1.8 

1.7 

1.8 

1.7 

1.8 

1.7 

1.8 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1  7 

1.7 

1.7 

1.6 

1.7 

1.6 

1.7 

1.6 

1.7 

1.6 

1.7 

1.6 

1.7 

1.6 

1.7 

1.6 

1.7 

1.6 

17 

1.5 

1.7 

1.5 

1.7 

1.5 

1.7 

1.5 

1.7 

1.5 

1.7 

1.5 

1.7 

1.5 

1.7 

1.5 

1.7 

1.5 

1.6 

1.5 

1.6 

1.5 

1.6 

1.5 

1.6 

1.4 

1.6 

1.4 

1.4 


t>  One  gate  up. 
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Station  rating  table  for  Truckee  River  at  Tahoe,  Col.,  from  January  1  to  December  31, 1Mb- 


(J  age 
height. 

Feet. 
0.30 
0.40 
0.50 
0.C0 
0.70 
0.80 
0.90 


Discharge. 

Second-feel. 
I  15 

31 
47 
04 
82 
100 
119 


(lace 
jilt. 


heigl 

Feet. 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 


Discharge. 

Gago 
height. 

Second-feet. \ 

Feet. 

139    1 

1.60 

160    | 

1.70 

182 

1.80 

205 

1.90 

229    1 

2.00 

253 

2.10 

Discharge. 

Second-feet: 
279  ' 
308 
334  , 
363  ! 
392 
422    ! 


height.     «•*«* 


Feet. 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 


Second-fed. 
453 
4ft 
518 
552 
586 
622 


The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  five  discharge  meas- 
urements made  during  1905  and  the  form  of  previous  curves.    It  is  not  well  defined. 

Estimated  monthly  discharge  of  Truckee  River  at  Tahoe,  Cat.,  for  1905. 
[Drainage  area,  519  square  miles.] 


Month. 


January 

February ' 

March 

April , 

May ' 

June 

July 

August 

September 

October 

NovemlKT I 

December 

The  year 


Discharge  in  second-feet. 

Total  in 
acre-feet. 

Run-off. 

Maximum.    Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
ind». 

622 

279 

410 

25,210 

a  790 

am 

569 

279 

433 

24,050 

.834 

.** 

569 

31 

321 

19,740 

.618 

713 

31 

15 

20.9 

1,244 

.040 

015 

205 

15 

173 

10,640 

.333 

S4 

241 

205 

212 

12,620 

.408 

4iS 

363 

241 

303 

18,630 

.584 

0 

392 

363 

391 

24,040 

.753 

888 

392 

363 

385 

22,910 

.742 

SS 

422 

334 

390 

23,980 

.751  | 

.» 

334 

279 

305 

18,150 

.588 

.656 

306 

229 

271 

16,660 

.522 

.602 

(.22                    15 

301 

217,900 

.580 

.87 

Note.—  Ie<«  conditions  not  known.  Open-channel  rating  table  applied  to  the  winter  months  without 
correction. 

LAKE   AVINNEMUCCA   INL.ET   NEAR  WADSWORTH,   NEV. 

This  station  was  established  November  7,  1902.  It  is  located  3  miles  north  of  Pyramid 
Lake  Indian  School  and  21  miles  north  of  Wadsworth,  Nev. 

The  channel  is  straight  for  150  feet  above  and  below  the  cable.  Both  banks  are  high 
and  not  subject  to  overflow.  The  bed  is  composed  of  gravel  and  silt  and  may  chang* 
slightly.     There  is  but  one  channel  at  all  stages.     The  current  is  moderate. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  near  the  gage.  The 
initial  point  for  soundings  is  the  zero  of  the  tagged  wire. 

The  gage,  which  was  read  three  times  each  day  during  1905  by  Edward  C.  Wood,  is  a  4 
by  4  inch  vertical  timber  spiked  to  a  willow  tree  on  the  right  bank.  The  bench  mark  con- 
sists of  two  spikes  driven  into  the  tree  to  which  the  gage  is  attached;  elevation  above  zero 
of  gage,  6.00  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  p  190;  133,  p  309. 
Dischaige.  100,  p  191;  133,  p  310. 
Discharge,  monthly:  100,  p  192;  133,  p  311. 
Gago  heights:  100.  p  191;  133,  p  3\0. 
Rating  table.  100,  p  102;  133,  p  311. 
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Discharge  measurements  of  Isdce  Winnemucea  Inlet  near  Wadsworth,  Nev.,  in  1905. 


Date. 

llydrograpner. 

Width.'  £jj 

a  of 
ion. 

tare 

118 
114 
85 

Mean 
velocity. 

1     Gage 
1  height. 

Dis- 
charge. 

\*y 

r  1 

'  1 

] 

8 

$ 

W.A. 
do 

Wolf.. 

Feet. 
46 
46 
46 

Sj. 

Feet  per 
second. 

1.66 

1.61 

1.75 

Feet. 
3.30 
3.20 
2.75 

Se 

) 

cond- 
feet. 

196 

UTX 

185 

lllj 

ailygage 

i 
Day. 

do 

height 
Jan. 

2.88 
2.77 

149 

t,ofLc 
Mar. 

2.27  , 

1 

ke  Wi 
Apr.  , 

2.21  • 

2.21 

j 

nnemu 
May. 

— 

,  in  fee 
Feb. 

2.21 

cca  In 
June. 

let  nea 
July. 

r  Wadi 
Aug. 

nworthy 
Sept. 

Nev.Jor  1905. 
Oct.  |  Nov.     Dec. 

1. 

1 
2. 2    1    2. 1 

0 

1     a  45  i     2.45 

2.65       2  35 

1.95 

3. 



2.27 

3.15 

2.35 

t 

1.9 

4.. 

2. 66 

2.29 
2.27 



3.25  j    2.35 

2. 2    1    2. 1 

5.. 

2.3    ' 

2.23 

2.55 
2.6 

9 

0 

6.. 

2.66 

31  1 

1 

13 

2 

15 

7.. 



3.08 

3.12 
3.1 

1.8 

ft. 

2.24 

2.29  ! 

2.24 
2.24 

I 

2.32 
2.6 

2.  C5  : 

!     2.3 

2.C5  |     2.3 

2.2         1.9 

i 

9.. 

2.21 

1.8 

10.. 

3.  1           3-0 

;     . 

8 
75 
75 

1  8 

11. 

2.21 

2.21 

2.28 
2.28 

I 

2.3 

2.3    1     1. 

12. 

2.24 

2.C5 

2.65 
2.7 

13. 

2.22 

3.05  I 
3.05  1 

2  11 

1 

1.85 

14. 

2.15 

1 

2 
2 

3    ; 

15. 

2.0 
2.0 

2.0 

2.22 

1.19 

2.22 
2.2 


2.75 

2.75 



2.75 

2    1     . 

16. 

2.24 

2.25 
2.24 

2.26 

2.2 
2.24  | 

1 

! 

2.3 
2.3 

8 

1.8 

17. 



i 

3. 2         2. 15 

2.7 

2.2 

18. 

2.2 

: 

2.25  j     1.K5 

19 

2.18 

i 

2.7 

2.75 
2.5 

9 

*) 

3.25  ! 
3.25 

2.25 

i 

2. 1 

*I 

1 

2.1 

2 
2 

2 

i2 

1.19 

2.26 

2.24  j 

2.17 
2.19 

2.68 

1 

2     i     1.0 

».. 

2. 6 

2. 6         2. 2 

2. 1 

!4 

1 

3.15  1     2.05 

i  2-9 

2.2 

! 

2.0 

!5.. 

2.0 

2.0 
2.0 

2.29 
2.25 

2.2 

2.22 

2.36 

2.15  '     1.95 

n 

2.G 

2.6 
2.5 

7 

2.58 

3.5 
3.45  i 

2.3                     1 

2  0 

8 

i 

2.65 

, 

2 
2 

1 

«> 

2.23  ! 

2.55 
3.2 

2. 58 

15        1.0 

0 



2.0 

1     2.55       2.G 

2. 5         2. 2 

; 

1 

2.  1 

1 

3.45 

1 

; 

for  Lc 

irge. 

! 

dee  Winnemui 
Dect 

height      »»«* 

Fed.      Secon 
1.80 
1.90 
2.00    j 
2.10 
2.20    ! 
2.30    j 

•     1 

S 

ta 

lion  ratii 

\g  table 

t<z  Inlet  near  Wadm 
>mber  31,  1905. 

rarih, 

Nev.J, 

"om  January 
I      Discharge 

lto 

Gage 
height. 

Disch 

arge. 

d-feet.] 
67 
75 
83 
91      ; 

99   ; 

107    ! 

Gage 
height. 

Discharge. 

Gag 
heigh 

Feet. 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 

Second 

1 

l-feet] 

27   ; 

33 

39    ' 
46 

60    •! 

Feet. 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 

Second-feet. 
116 
125 
134 
143 
152 
161 

Feet. 
3.00 
3.10 
3.20 
i        3.30 
1        3.40 
3.50 

Second-feet 
170 
179 
188 
197 
208 
216 

1 
| 

Notk.— The  above  table  is  applicable  only  for  open-channel condittoiw    Y\A*YttL«e&OT!L\&c»& 
oeaauremeoM  made  during  1905  and  the  form  of  previous  curve*,    IX  V%  uoX  mNL  ftftfrnaA. 
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Estimated  monthly  discharge  of  Lake  Winnemucca  Inlet  near  Wad&worih,  Nev.,for  1905. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  In  second-feet. 


Maximum.   Minimum.      Mean. 


ToUl  in 
acre-fat- 


159 

26 

93.9 

5,774 

106 

100 

103 

5,73< 

107 

99 

103 

6,335 

188 

97 

107      , 

6,3t,7 

216 

174 

189      ' 

11,631 

211 

87 

136 

8,06 

148 

109 

132 

8,116 

148 

121 

135     , 

8,301 

116 

99 

105      | 

6,2<S 

107 

91 

99.0  ; 

6,(K 

91 

64 

75.5 

*,m 

99 

67 

79.6  : 

4,8M 

216 

26 

113 

82,00 

Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  the  winter  months  without 
correction.    Discharge  interpolated  on  days  when  gage  was  not  read. 

LITTLE  TKUCkEE  RIVER  AT  PINE  STATION,  CAL. 

Little  Truckee  River  rises  on  the  eastern  slope  of  the  Sierra  Nevada  Mountains,  in  north- 
western Nevada  County,  Cal.,  flows  north,  then  east,  and  then  south,  and  unites  with  the 
Truckee  at  the  town  of  Boca,  Cal. 

The  station  was  established  June  25, 1903.  The  cable  station  is  located  about  one-fourth 
mile  upstream  from  Bruhn's  mill,  known  also  as  Pine  station.  The  road  which  follows  the 
Little  Truckee  north  from  Boca  crosses  the  river  at  a  ford  about  150  feet  below  the  cable 
and  the  same  distance  above  the  gage  rod.  Pine  station,  on  the  Boca  and  Loyalton  Rail- 
road, about  one-fourth  of  a  mile  distant ,  is  the  nearest  railroad  point. 

Above  the  station  the  channel  is  straight  for  100  feet  at  high  water  and  for  30  feet  at  low 
water;  below  the  station  it  is  straight  for  200  feet  at  high  and  low  water.  The  right  (south) 
bank  is  high,  steep,  and  rocky  and  is  not  subject  to  overflow.  It  supports  some  under- 
brush and  a  few  trees.  The  left  (north)  bank  is  composed  of  gravel  for  40  feet  bark  from 
the  high-water  channel,  is  low,  and  may  be  overflowed.  The  bed  of  the  stream  consists  of 
course  gravel  and  is  free  from  vegetation.  There  is  but  one  channel  at  all  stages.  The 
current  is  swift. 

Discharge  measurements  are  made  from  a  wooden  car  running  on  a  three-eighth-inch 
steel  cable  which  is  stretched  across  the  river  about  5$  feet  above  the  high-water  level.  A. 
tag  wire  is  stretched  just  above  the  cable.  The  initial  point  for  sounding  is  the  post  which- 
supports  the  cable  on  the  left  bank. 

The  gage,  which  is  read  twice  each  day  by  S.  Wallace,  is  located  about  300  feet  below 
the  cable,  and  consists  of  a  vertical  2  by  6  inch  board.  The  bench  mark  is  the  head  of* 
large  nail  driven  into  a  2  by  4  inch  timber  set  in  the  ground  in  a  clump  of  small  willows 8 
feet  from  the  gage:  willows  surrounding  the  bench  mark  are  blazed  and  marked  "B.  &. 
U.  S.  O.  S.";  elevation  of  bench  mark  above  zero  of  gage,  4.83  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  PaP618 
of  the  United  States  Geological  Survey: 

Description:  100.  p.  105;  133,  p  312. 

Discharge:  1(X),  p  195;  133,  p  313. 

Discharge,  monthly:  100,  p  197;  133,  p  314. 

Gage  heights:  100,  p  1%;  133,  p  313. 

Rating  tabic:  100,  p  196;  133,  p  314. 
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Discharge  measurements  of  Little  Truckee  River  at  Pine  Station,  Col.,  in  1905. 


Date. 


Hydrographer. 


pritl6 W.  A.  Wolf. 

[ayll I do 

lay  27 do 

une  7 do 

une  23. ' do 

uly  8. do 

fuly24. do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

66 

104 
101 

2.78 
2.71 

1.85 
1.80 

289 

66 

27* 

67 

126 

2.90 

2.05 

366 

J          68 

109 

3.15 

2.00 

343 

60 

75 

1.84 

1.36 

138 

.!          54 

58 

1.70 

1.12 

98 

.1          52 

1 

51 

1.59 

1.03 

81 

Daily  gage  height,  in  feet,  of  Little  Truckee  River  at  Pine  Station,  Cal.,for  1905. 


Day. 

Jan. 

1... 

1.28 
1.25 
1.24 
1.0 
0.99 

2... 

3... 

1.. 

; 

Feb.     Mar. 


1.14 

1.16 

1.14 

1.06 

1.12 

1.1 

1.06 

1.01 

1.08 

1.25 

1.25 

1.25 

1.19 

1.12 

1.13 

1.06 

1.11 

1.26 

1.29 

1.23 

1.3 

1.26 

1.14 

1.13 

1.06 

1.14 


13  : 
.19, 

.09  I 

.04  ! 
i 
.0 

.0 

.0 

.82  , 

.86 

.94  | 

.02 

.94 

,0 

,0 

02 

.06 

04 

02 

1 

18 

05 

05 

06 

14 

24 

28 

32 

38 


1.36 

1.44 

1.43 

1.46 

1.54 

1.59 

1.6 

1.62 

1.6 

1.59 

1.6 

1.56 

1.68 

1.58 

1.53 

1.55 

1.56 

1.5 

1.52 

1.56 

1.56 

1.48 

1.51 

1.58 

1.56 

1.82 

1.62 

1.54 

1.43 

1.52 

1.49 


Apr.     May. 


1.53 

1.6 

1.64 

1.65 

1.75 

1.76 

1.83 

1.84  ' 

1.85  | 
1.84 
1.78  I 
1.94  J 
1.74 
1.76 
1.85  ' 
1.8 
1.72  j 
1.82  ' 
1.7 
1.63  , 
1.62  I 
1.62  | 
1.69  ' 
1.8 
2.46 
2.74 
2.69 
2.72 
2.85 
2.59 


2.49 

2.5 

2.59 

2.43 

2.29 

2.22 

2.24 

2.15 

2.12 

1.99 

1.95 

1.9 

1.99 

2.12 

2.1 

2.35 

2.02 

2.58 

2.5 

2.5 

2.52 

2.44 

2.25 

2.29 

2.26 

2.36 

2.12 

2.24 

2.2 

2.22 

2.2 


June. 


2.26 

2.22 

2.14 

2.09 

1.99 

1.97 

1.96 

2.04 

2.12 

2.16 

2.21 

2.3 

2.26 

2.19 

2.16 

2.14 

2.16 

2.03 

1.99 

1.98 

1.93 

1.8 

1.76 

1.72 

1.66 

1.65 

1.66 

1.34 

1.3 

1.28 


July.     Aug.     Sept. 


1.28  ! 

1.4    j 

1.4   : 

1.38  i 

1.32  ! 

1.22 

1.18 

1.18 

1.14 

1.12 

1.1 

1.04 

1.04 

1.1 

1.1 

1.06 

0.98 


.85 
1.02 
.9 
.88 
.82 
.8 
.8 
.8 
.75 


0.75 
.75 
.73 
.73 
.72 
.7 
.7 
.7 
.68 
.68 
.68 
.7 
.7 
.7 
.68 
.65 
.65 
.65 
.64 
.63  '. 
.66 
.7 
.7 
.65 
.65 
.63, 
.62  i 


.58 


Sept. 

Oct. 

0.58 

0.7 

.6 

.7 

.58 

.7 

.6 

.7 

.6 

.68 

.6 

.68 

.6 

.68 

.6 

.7 

.6 

.7 

.61 

.7 

.6 

.68 

.61 

.68 

.61 

.68 

.61 

.68 

.6 

.68 

.6 

.69 

.62 

.67 

.63 

.7 

.63 

.69 

.63 

.69 

.63 

.69 

.63 

.69 

.63 

.69 

.64 

.69 

.65 

.7 

.65 

.7 

.65 

.7 

.69 

.7 

.7     ' 

.73 ; 


Nov. 

Dec. 

0.71 

1.12 

.71 

1.2 

.7 

1.13 

.71 

1.1 

.66 

1.15 

.65 

1.18 

.71 

1.2 

.67 

.67 

.71 

.82 

.8 

.81 

.79 

.83 

.83 

.81 

.79 

.81 

.83 

.9 

.87 

.79 

.74 

.73 

.83 

1.0 

1.2 

1.12 


.13 
1.15 
1.13 
1.26 
1.23 
1.3 
1.3 
1.3 
1.25 
1.18 
1.23 
1.2 
1.2 
1.0 
1.2 
1.15 
1.2 
1.25 
1.3 
1.25 
1.12 
1.15 

1.23 
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Station  rating  table  for  Little  TrucJcee  River  at  Pine  Station,  Cal.,  from  January  1  to 

December  31, 1906. 


I 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

j     Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

!      Feet. 

1 
Second-fed. 

0.60    i              35 

1.20 

107 

1.80 

270 

i        2.40 

531 

0.70    |              45 

1.30 

128 

1.90 

307 

|        2.50 

580 

0.80    |               55 

1.40 

148 

2.00 

347 

I        2,60 

630 

0.90                   66 

1.50 

174 

2.10 

390 

2.70 

681 

1.00    !               78 

1.60 

203 

2.20 

436 

1        2.80 

733 

1.10 

91 

1        1.70 

235 

2.30 

483 

j        i9° 

786   J 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1904-5.    It  is  well  defined  between  gage  heights  1  foot  and  2.1  feet. 

Estimated  monthly  discharge  of  Little  TrucJcee  River  at  Pine  Station,  Cal.,  for  1905. 
[Drainage  area,  166  square  miles.] 


Month. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September.. 

October 

November. 
December. . 


Discharge  in  second-feet. 


Maximum. ,  Minimum. 


126  j 

144 

277  I 

760  | 

640  j 

483 

148  I 
50  I 
48  | 

45 1 

107  l 
126  I 


77 
57 
139 
183 
307 
122 
50 
33 
33 
42 
40 
78 


The  vear.. 


760 


l-feet. 

Total  in 
acre-feet. 

Run-off. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

101 

6,210 

.608 

.701 

89.0 

4.943 

.536 

.58 

188 

11,560 

1.13 

1.30 

334 

19,870 

2.01 

2.24 

477 

29,330 

2.87 

3.31 

337 

20,050 

2.03 

2.* 

86.3 

5,306 

.520 

.600 

42.1 

2,589 

.254 

.283 

37.4 

2,226 

.225 

.251 

44.2 

2,718 

.266 

.3tf 

55.4 

3,296 

.334 

.373 

106 

6,518 

.637 

.734 

158 

114,600 

.952 

12.93 

Note.— Ice  conditions  not  known;  open-channel  rating  table  applied   to  the 
out  correction. 


winter  months  with" 


IXDEPENDEXCE  CREEK  BELOW  INDEPENDENCE  LAKE,  CAL. 

Independence  Creek  flows  from  the  east  end  of  Independence  Lake  northeastward  into 
Little  Trnckee  River. 

The  gaging  station  was  established  October  24,  1902,  It  is  located  about  one-eighth  of* 
mile  below  the  dam  at  the  lower  end  of  Independence  Lake,  Cal. 

The  channel  is  straight  for  50  feet  above  and  below  the  station.  The  banks  are  low  and 
subject  to  overflow.  The  bed  of  the  stream  is  permanent,  being  composed  of  gravel  and  cl»y. 
but  during  high  water  large  quantities  of  sand  are  washed  down  the  creek.  The  currents 
moderately  rapid  and  the  discharge  is  controlled  by  the  dam  at  the  end  of  the  lake. 

Discharge  measurements  are  made  from  a  cable  and  car. 

The  gage,  which  is  read  twice  daily  by  William  Sch Weinberger,  consisted  originally  oi  & 
vertical  4  by  4  inch  timber,  located  about  200  feet  upst  ream  from  the  cable.  For  the  con* 
venience  of  the  observer  a  new  vertical  gage,  made  of  2  by  4  inch  timber,  was  established 
July  1,  1904,  on  the  left  bank  of  the  stream  75  feet  below  the  outlet  of  the  lake.  Simultane- 
ous readings  taken  on  the  two  gages  give  identical  results  for  the  fluctuations  of  1904.  The 
bench  mark  for  the  original  gage  consists  of  three  nails  driven  into  the  root  of  a  pine  tree 
55  feet  north  west  of  the  gage ;  elevation  above  i^tQ  o\  ^ugb ,  b.^1  teak.    The  bench  mark  for 
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lew  gage  is  the  head  of  four  nails  driven  into  the  tree  stump  to  which  the  new  gage  rod  is 
sned;  elevation  above  zero  of  new  gage,  3.00  feet. 

1  formation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
United  States  Geological  Survey: 

•cription:  85,  p  121;  100,  p  107;  133,  p  315. 
Bcharge:  85,  p  122;  100  p  107;  133,  p  315. 
scharge,  monthly:  100,  p  199;  133,  p  317. 
«e  heights:  85,  p  122,  100,  p  198;  133,  p  316. 
iting  table:  100,  p  199;  133,  p  317. 

ischarge  measurements  of  Independence  Creek  below  Independence  Lake,  CaL,  in  1905. 


Date. 


•12. 
>26. 


urt3 

ember  11. 


Hydrographer. 


W.  A.  Wolf. 
.....do..:... 

do 

do 

....do 


Width. 


Area  of 
section. 


Mean     I 
velocity. 


Gage     ,      Di»- 
hcight.   I  charge. 


Feet. 

28  I 


I  Sa 


Feet  per 
second.   \ 

1.24  , 

1.00  | 

1.67 

1.48  I 


Feet. 
3.25 
1.80 
2.30 
2.00 
1.70 


I 


Second- 
feet. 
77 
3 
15 
4.3 
o.5 


a  Estimated. 


tUy  gage  height,  in  feet,  of  Independence  Creek  below  Independence  Lake,  CaL,  for  1005. 


Day. 


Jan. 


2.1 

2.1 

2.15 

2.15 

2.15 

2.18 

2.2 

2.2 

2.2 

2.2 

2.22 

2.25 

2.32 

2.52 

2.6 

2.6 

2.6 

2.62 

2.65 

2.6 

2.88  ; 

2.98 

2.98 

3.02 

3.12 

3.25 

3.25  I 

3.08 

2.85    .. 

2.85  . 

2.85  ! 


Feb.     Mar.      Apr.  ;  May.  ;  June.    July.     Aug.     Sept.  !  Oct.  I  Nov.  j  Dec. 


2.7 

2.5 

2.7 

3.28 

3.2 

1.88 

2.0     i 

1. 65 

1.5 

T.5 

2.18 

2.58 

2.5 

2.7 

3.5 

3.2 

2.0 

2.0 

1.05 

1.5 

1.5 

2.15 

2.4 

2.5 

2.45 

3.5 

3.1 

2.1 

2.0 

1.65 

1.5 

1.45 

2.12 

2.3 

2.5 

2.25 

3.5 

3.1 

2.2    i 

2.0 

1.65 

1.5 

1.45 

2.1 

2.2 

2.5 

2.25 

3.5 

3.1 

2.25 

2.0 

1.65 

1.5 

1.45  j 

2.3 

2.2 

2.5 

2.25 

3.35 

3.1 

2.3 

2.0 

1.65 

1.5 

1.45  j 

2.5 

2.2 

2.5 

2.25 

3.15 

3.05 

2.3 

1.95  , 

1.65 

1.5 

1.45 

2.25 

2.2 

2.5 

2.28 

3.! 

3.08 

2.3 

1.1)5  1 

1.65 

1.5 

1.45 

2.0 

2.2 

2.5 

2.3 

3.05 

3.1 

2.3  ; 

1.95  - 

1.65 

1.5 

1.45! 

2.0 

2.2 

2.5 

2.3 

3.15 

3. 15 

2. 25 

1.05 

1.65 

1.5 

1.38  | 

1.98 

2.2 

2.5 

2.3 

2.7 

3.18 

2.25 

1.9    : 

1.65 

1.5 

2.35 

1.95 

?.2 

2.5 

2.3 

2.7 

3.2 

2.25 

1.9 

1.0 

1.5 

2.3 

1.95 

2.2 

2.5 

2.3 

2.7 

3.2 

2.2 

1.9 

1.6 

1.5 

2.25  ! 

1.92 

2.22 

2.5 

2.3 

2.7 

3.2 

2.18 

1.9 

1.6 

1.5 

2.2 

1.9 

2.25 

2.5 

2.3 

2.7 

3.22 

2.1 

1.9 

1.6 

1.5 

2.2    i 

1.88 

2.25 

2.5 

2.3 

2.7 

3.22 

2.1 

1.85 

1.6 

1  5 

2.15 

1.88 

2.25 

2.5 

2.3 

2.88 

3.2 

2. 1 

1.85 

1 .  55 

1.5 

2.15 

1.85 

2.25 

2.5 

2.65 

3.08 

3.2 

2.05  , 

1.85 

1.55 

1.5 

2.i  ; 

1.85 

2.38 

2.5 

3.05 

3.08 

3.2 

2.05 

1.85 

1.55 

1.5 

2.1 

1.9 

2.48 

2.6 

3.05 

3.28 

3.2 

2.05 

1.85  , 

1 .  55 

1.5 

2.15 

1.9 

2.5 

2.7 

3.05 

3.45 

3.15 

2.08 

1.85 

1.55 

1.5 

2.1 

1.9 

2.5 

2.7 

3.2 

3.45 

3.15 

2.1     • 

1.85  ! 

1.55 

1.5 

2.1 

1.85 

2.5 

2.7 

3.1 

3.45 

3.15 

2.15 

1.85 

1.55 

1.5 

2. 1     . 

1.85 

2.5 

2.7 

3.1 

3.0 

3.1 

2.2    ' 

1.8 

1.55 

1.5 

2. 5 

1.82 

2.5 

2.8 

3.1 

2. 55 

3.08 

2.2    1 

1.75 

1.55 

1.5 

2.5    : 

1.84 

2.5 

2.72 

3.1 

2.55 

2.4 

2. 15  ! 

1.75 

1.55 

1.5 

2.25  ' 

1.8 

2.5 

2. 75 

3.1 

2.55 

1.8 

2.1 

1.7 

1.55 

1.5 

2.12  ; 

1.85 

2.5 

2.75 

3.1 

3.05 

1.8 

2.1     . 

1.7 

1.5 

1.5 

2. 15 

1.85 

2.75 

3.1 

3.08 

1.82 

2.05 

1.68 

1.5 

1.5 

2.2 

1.9 

2.75 

3.1 

3.18 

1.88 

2.05 

1.05  ! 

1.5 

1.5 

2.2 

1.9 

2.75 

3.2 

2.05 

1.65 

1.5 

1.98 
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Station  rating  table  for  Independence  Creek  below  Independence  Lake,  Col.,  from  January 
1, 1904,  to  December  31, 1905. 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

0.3 

1.90 

.4 

2.00 

.5 

2.10 

.9 

2.20 

1.5 

2.30 

2.3 

2.40 

t 

Discharge 

1     Gage 
1  height. 

Second-feet. 

Feet. 

3.4 

2.50 

4.7 

2.60 

6.7 

2.70 

9.5 

2.80 

13 

2.90 

17 

j        3.00 

Discharge. 

!     Gage 
height 

Second-feet. 

Feet. 

23    - 

3.10 

30 

3.20 

40 

3.30 

53    : 

3.40 

69    i 

3.50 

87    : 

Discharge. 


Second-feet. 
107 
127 
148 
170 
192 


jmetture- 
elow  2  feet 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  dischan 
merits  made  during  1904-5.  It  is  well  denned  between  gage  heights  2  feet  and  3.25  feet.  1 
the  table  is  rather  uncertain. 

Estimated  monthly  discharge  of  Independence  Creek  below  Independence  Lake,  Cal.t  for  1905. 

[Drainage  area,  8.5  square  miles.] 

Discharge  in  second-feet.        J 


Month. 


January... 
February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


Maximum. 


The  year. 


137 
40 
53 
127 
192 
131 
13 
4.7 
1.2 
.5 
23 
23 

192 


Minimum. 

6.7 
9.5 
23 
11 
26 
2.3 
3.2 
1.2 
.5 
.5 
.4 
2.3 


Mean. 


43.0 
16.4 
30.7 
52.7 
107 
98.9 
8.2 
3.1 
.90 
.50 
7.0 
5.1 


.4 


31.1 


Total  in 
acre-feet. 


2,644 

911  ' 
1,888 
3,136 
6.579 
5,885  ' 

504 

191 
54  l 
31 

417  . 

314  j 

22,550  ! 


5.06 

1.93 

3.61 

.  6.20 

12.59 

11.64 

.965 

.365 

.106 

.059 

.824 

.600 


3.66 


Run-off. 

vSecond-fect'  ^  thin 

PersSl,are     incW 
mile. 


5.83 
2.01 
116 
6-92 

1151' 
12. » 
1.11 
.419 
.IIS 
.OS 
'  .919 
.«fi 

*).75 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  the  winter  months  without 
correction. 

PROSSER  ('KEEK  NEAR  HOBART  MILLS,  CAL. 

Prosser  Creek  rises  on  the  eastern  slope  of  the  Sierra  Nevada  in  central  Sierra  County,  Calf 
flows  in  a  general  southeasterly  direction,  and  unites  with  Truckee  River  near  Prosser. 

The  station  was  established  June  27.  1903.  It  is  located  about  150  feet  below  the  wagon 
bridge  and  the  road  house  on  the  Boca  and  Truckee  highway,  4  miles  from  Truckee  and 
3  miles  from  Hobart  Mills.  Alder  Creek  joins  Prosser  Creek  about  200  feet  above  the  sta- 
tion.    The  nearest  dam  is  located  at  the  ice  pond  about  2  miles  below  the  station. 

The  channel  is  straight  for  150  feet  above  and  200  feet  below  the  cable.  The  creek  bend> 
at  the  highway  bridge.  Both  banks  are  high  and  are  not  subject  to  overflow.  The  right 
bank  is  wooded;  the  left  is  cleared  except  for  a  fow  willows.  The  bed  is  composed  of  coal?* 
gravel  and  is  free  from  vegetation.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  a  wooden  car  running  on  a  three-eight  lis  inch  steel 
cable,  which  is  stretched  across  the  river  about  5  feet  above  high-water  le\el.  A  tag  wire 
is  stretched  just  above  the  cable. 

The  original  gage  consisted  of  a  2  by  4  inch  vertical  timber.     It  was  located  on  the  left  or 

north  bank  50  feet  upstream  from  the  cable.     The  old  gage,  the  zero  of  which  was  9.87  feet 

below  the  bench  mark,  was  washed  out  by  a  flood  February  24,  1904.     A  new  gage  was 

established  at  the  same  point,  witVi  \ts  uexo  $J&  tee\,  below  the  bench  mark.    The  bench 
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i  the  northeast  pier  of  the  steel  wagon  bridge,  and  is  the  top  of  the  steel  casing  of 
te  pier  above  the  arrow  mark. 

tion  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
ted  States  Geological  Survey: 

on:  100,  pp  200-201;  133,  p  318. 
>:  100,  p  201;  133,  p  318. 
»,  monthly:  133,  p  320. 
;hts:  100,  p  201;  133,  p  319. 
ible:  133,  p  319. 

Hscharge  measurement*  of  Prosser  Creek  near  Hobart  Mills,  Cal.,  in  1906. 


Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

W.  A.  Wolf 

57 
69 

2.22 
2.60 

2.05 
2.30 

129 

*» 

179 

. 

do 

68 

2.43 

2.25 

165 

.... 

do..,. 

55 

2.20 

2.00 

120 

do 

55            1.91 

1.90 

101 

do 

1 

1.25 

11 

DONXER  CREEK  NEAR  TRUCKEE,  CAL. 

Creek  flows  from  the  east  end  of  Donner  Lake  eastward  into  Truckee  River. 

ing  station  was  established  October  23,  1902.    It  is  located  about  150  feet  below 

f  the  Donner  Creek  Ice  Company  and  1}  miles  west  of  Truckee,  Cal. 

nnel  is  straight  for  150  feet  above  and  below  the  cable.     Both  banks  are  high  and 

rerflow.    The  bed  of  the  stream  is  composed  of  gravel,  is  permanent,  and  is  free 

tation.     There  is  but  one  channel  at  all  stages  and  the  current  is  swift. 

;e  measurements  are  made  by  means  of  a  cable  and  car  50  feet  downstream  from 

e,  which  is  read  twice  each  day  by  F.  R.  Williams,  is  a  4  by  4. inch  vertical  timber 
the  left  bank.  The  bench  mark  consists  of  four  nails  driven  into  the  root  of  a 
2  inches  in  diameter  35  feet  north  of  the  gage;  elevation  above  zero  of  gage,  6.30 


tion  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
ted  States  Geological  Survey: 

in:  85,  p  123;  100,  p  202;  133,  p  320. 

;:  51,  p  405;  85,  p  123;  100,  p  202;  133,  p  321. 

j,  monthly:  100,  p  204;  133,  p  322. 

hts:  85,  p  123;  100,  pp  202-203;  133,  p  321. 

Die:  100,  p  203;  133,  p  322. 

Discharge  measurements  of  Donner  Creek  near  Truckee,  Cal.,  in  1905. 


Hydrographer. 

Width. 

Feet. 
36 
36 
38 
20 
10 

Area  of  |     Mean 
section,    velocity. 

Gage 
height 

Feet 
3.06 
3.01 
3.42 
2.12 
1.74 
1.15 
.90 
1.00 

Dis- 
charge. 

W   A.  Wolf 

Square 
feet. 
48 
48 
56 
17 
12 

Feet  per 
second. 

3.27 

3.25 

4.00 

2.18 

1.34 

Second- 
feet. 

157 

do 

156 

do 

224 

do 

37 

do 

16.0 

do 

1.0 

do ! 

.2 

) 

do 

.5 

i 

176—06- 


i 
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Daily  gage  height,  in  feet,  of  Donner  Creek  near  Truckee,  Cal.,for  1905. 


Pay. 

Jam  1  Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept.     Oct. 

Nov.   Dec. 

1... 

1.9 
1.9 

1.7 
1.8 

3.0 
3.0 

2.7 
2.6 

3.6 
3.5 

3.3 

1.9 

1.1 
.95 

1.0    I     1.0 
2.25       1.0 

0.&     12 

2... 

3.2    ;     1.9 

.75       ." 

3... 

1.9 

1.8 

3.0 

2.6 

3.45 

3.15 

1.9 

.9 

2.2           .95 

'      .8        .0 

4... 

1.7 

1.8 

3.0 

2.65 

3.4 

3.05 

1.85 

.9 

1.1            .95 

,      .8        .0 

5... 

1.8 

3.05 

2.75 

3.35 

3.0 

1.8 

1.0 

1.2           .95 

1       8    ,     J 

6... 

1.7 

1.8 

3.1 

2.8 

3.3 

3.0 

1.75 

1.05 

1.15         .5 

1      .85  |     .9 

7... 

1.7 

1.8 

3.1 

2.8 

3.3 

3.0 

1.7 

1.0 

1.0     •■      .45 

!      .9         .9 

8... 

1.7 

1.7 

3.0 

2.9 

3.3 

3.0 

1.7 

1.0 

1.0     |     1.0 

1      .9         .9 

9 ; 

1.7 

1.7 

3.0 

3.0 

3.25 

3.0 

1.65 

1.0 

1.0         1.5 

.9         .9 

10 

1.6 
1.6 

1.7 
1.7 

3.0 
3.0 

3.1 
3.0 

3.15 
3.1 

3.0 
3.0 

1.6 
1.55 

1.0 
1.0 

1.0 
1.0 

1.6 
1.75 

1      .9    '     .9 

11 

1 

i      .9         .9 

12... 

1.6 

1.9        3.0 

3.1 

3.05 

3.0 

1.55 

1.0 

1.0 

1.6 

1  •• !  •* 

13... 

1.6 

2.2    i    3.0 

3.1 

3.0 

2.95 

1.5 

1.0 

1.0         1.8 

.9         .9 

14... 

1.9  '    2.  . 

2.9 

3.1 

3.1 

2.95 

1.45 

1.0 

1.0         1.8 

.9         .9 

15... 

1.9  1    2.2 

2.9 

3.1 

3.25 

2.9         1.5 

1.0 

1.0         1.55 

!     .9       .» 

16... 

1.9  ^    2.2 

2.8 

3.1 

3.5 

2.85 

1.4 

1.0 

1.0         1.35 

1.2          9 

17... 

1.9       2.2    ,    2.8 

3.1 

3.55 

2.85 

1.35 

1.0 

1.0         1.15 

1.15       -9 

18... 

1.8 

2.2    ;    2.8 

3.05 

3.6 

2.85  '     1.3 

1.0 

1.0 

1.05 

.95        9 

19... 

1.8 

2.25  !    2.8 

3.0 

3.6 

2.8    1     1.3 

1.0 

1.0 

1.05 

.9         .9 

20... 

1.7 

2.5         2.8 

3.0 

3.5 

2.8    !     1.25 

1.0 

1.0 

1.0 

.9        .9 

21... 

1.7 

2.4         2.8 

3.0 

3.5 

2.7 

1.2 

1.0 

1.0     '     1.0 

.9         .9 

22... 

1.9 

2.3    j    2.8 

3.0 

3.5 

2.55 

1.15 

1.0 

1.0         1.0 

.9        .9 

23... 

1.8 

2.35  '    2.8 

3.05 

3.4 

2.35 

1.1 

1.0 

1.0    ;     1.45 

.9        -9 

24... 

1.8 

2.35  j    2.8 

3.1 

3.4 

2.25 

1.2 

1.0 

1.0 

1.8 

.9          9 

25 

1.8 

3.2         2.8 

3.1 

3.4 

2.2 

1.15 

1.0 

1.0 

1.0 

.9         9 

26... 

1.7 

3.15  i     2.8 

3.5 

3.4 

2.15 

1.15 

1.0 

1.0 

.0 

-9        -95 

27... 

1.7 

3.05       2.8 

3.7 

3.35 

2.1          1.15 

1.0 

1.0 

.0 

.9       10 

28 

1.8 

3.0         2.8    , 

3.6 

3.3 

2.1     '     1.15 

1.0 

1.0     j       .0 

.9       10 

29... 

1.8 

2.8 
2.7     , 
2.7 

3.65  |    3.3 

3.6    1    3.3 

1     3.3 

2.0    j     1.15 

2.0         1.15 

1     1.12 

i 

1.0 
1.0 
1.0 

1.0           .15 

1.0           .45 

55 

.9       10 

30... 

1.7 
1.7 

• 

.9       10 

31... 



m  rating  t 

Gage 
height. 

J   i.o 

Staiit 

able  for  Donn 

er  Cree 

Jc  near  Truck 

ee,  Cal.jfrom 

Janua 

ry  1  to  Decrm 

berSU 

1905- 

Discharge. , 

Cage 
height. 

i                  !' 
1  Discharge. 

hSlft  j«« 

harge.j 

£&  >» 

charge 

Feet. 

Second-feet 

Feet 

Second-feet  :l 

Feet.     Secor 

id-feet. 

Feet.      Sect 

mdfeet. 

0.70 

0.0             1.50 

8.3    ' 

2  30 

52    | 

3.10 

166 

.80 

.1     11         1.60 
.2     si         1.70 

11.5 

2  40 

62     I 

3.20    ! 

185 

.90 

15        l'l 

2  50 

73     \ 

3.30 

206 

1.00 

.5     jl         1.80 

19 

2.60 

86 

3.40 

•227 

1.10 

1.1     J,         1.00 
2.0     1         2.00 

24        II 

2.70 

100    { 

3.50 

248 

1.20    ! 

29 

2.80 

115       ! 

£60 

269 

1.30    [ 

3.  5              2.  10 

1            35         1 

2.90    | 

131 

3.70 

299 

1.40     i 

5.  7     |j        2.  20 

!            43 

1                        1 

3.00 

MS    ( 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge  mewo**" 
inents  made  during  1904-5.    It  is  well  defined. 
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Estimated  monthly  discharge  of  Donner  Creek  near  Truckee,  Col.,  for  1905. 
[Drainage  area,  30  square  miles.] 


99 


Month. 


anuary.. 
■lAniary. 
iuth.... 

Ipril 

*J 


Discharge  in  second-feet. 
Minimum. 


Maximum. 


^7 

tuguit 

September. 
Detober. . . . 
Morember. 
December.. 


24 
185 
lfift 
290 
2H9 
20ti 

24 
1.1 

48 

19 
2 

43 


11.5 
15 
100 
86 
148 
20 
1.1 
.2 
.5 
0 
0 
0 


The  year. 


290 


Mean. 


17.8 
53.1 
130 
163 
218 
114 
8.6 
.51 
3.6 
4.4 
.29 
1.6 


59.6 


Total  in 
acre-fevt. 


1,094 

2,949 

7,993 

9,699 

13,400 

6,783 

529 

31 

214 

270 

17 


43,290 


Run-off. 


Second-feet  tv»^*k  in 

permTaro    taSSi 
mile. 


0.593 

1.77 

4.33 

5.43 

7.27 

3.80 
.287 
.017 
.120 
.147 
.0097 
.053 


0.684 
1.84 
4.99 
6.06 
8.38 
4.24 
.331 
.020 
.134 
.170 
.011 
.061 


1.98 


26.92 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  without 
•fraction. 

* 

WALKER  RIVKR  BASIN. 

DESCRIPTION  OF  BASIN. 

Walker  River  is  formed  by  two  branches — East  and  West  forks — which  rise  on  the 
|«t€rn  slopes  of  the  Sierra  Nevada,  in  Mono  County,  Cal.,  flow  in  a  general  northerly  direc- 
oo,  and  unite  in  Lyon  County,  New  From  the  point  of  junction  the  main  stream  flows 
frrthward  through  Mason  Valley,  at  the  upper  end  of  which  it  turns  to  the  east  and  south- 
*»t  and  discharges  into  the  north  end  of  Walker  Lake. 

WEST  FORK  OF  WALKER  RIVER  NEAR  COL.KVILL.K,  CAL. 

This  station  was  established  October  5,  1902.  The  cable  is  located  about  1  mile  east  of 
■©  point  where  the  main  road  from  Topaz  to  Bridgeport  crosses  Lost  Canj'on  Creek  and  is 
*0  feet  from  the  road.  The  gage  is  at>out  oue-half  mile  above  the  cable. 
The  channel  is  straight  for  1.50  feet  above  and  l*>low  the  station.  The  right  bank  is  low 
Kl  rocky  and  is  liable  to  overflow;  the  left  is  high  and  rocky  and  will  not  overflow.  The 
*d  of  the  stream  is  rocky  and  uneven.  There  is  but  one  channel  at  all  stages  and  the 
itrent  is  swift. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
'bindings  is  the  zero  of  the  tagged  wire.  > 

The  gage,  which  is  read  once  each  day  by  J.  S.  Trumbull,  is  a  4  by  4  inch  vertical  timber 
*  the  left  bank,  about  300  feet  from  the  observer's  house.  The  bench  mark  is  a  spike 
"iven  into  the  tree  to  which  the  gage  is  fastened;  elevation  above  zero  of  gage,  6.00  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 

the  United  States  Geological  Survey: 

^description:  85,  p  106;  100,  pp  172-173;  133.  p  323. 
XMscharge:  85,  p  106;  100,  p  173;  133,  p  323. 
Discharge,  monthly:  100,  p  174;  133,  p  325. 
Hage  height*:  85,  p  108;  100,  p  173;  133,  p  324. 
Bating  table:  100,  p  174;  133,  p  324. 
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Discharge  measurements  of  West  Fork  of  West  Walker  River  near  Coleville,  Col.,  in  1(M. 


Date. 


Hydrographer. 


May  3 J .  L.  Braiublla. 

May  11 do 

May  24 1 do 

June  6 1 .do 

June  29 do. 

July  8 

July  24.... 
July  25.... 
August  30. 


....do 

....do 

....do 

W.  A.  Wolf. 


Width. 


Feet. 
51 
48 
55 
55 
55 
55 
47 
54 
50 


Area  of 
section. 

Mean 
velocity. 

Gage        Dis- 
height.     charp1. 

Square 
feet. 

Feet  per 
second. 

Sennd- 
Feet.        fat. 

109 

3.20 

2.50 

» 

98 

2.37 

2.15 

22 

165 

5.13 

3.45 

S* 

160 

4.11 

3.10 

ts 

160 

4.35 

3.20 

8* 

147 

4.40 

3.10 

M5 

99 

2.04 

2.00           SS 

134 

2.48 

2.30           SB 

82 

.99 

1.30 

M 

Daily  gage  height,  in  feet,  of  West  Fork  of  Walker  River  near  ColevilU,  Cal.jor  1905. 


Daj". 


I 

a., 

3 

4 ,., 

5 

0 

7. ........ 

8 

9......... 

10 

11. ... 

i2.„„„.. 
13 

H.... 

15 

16 ,__.. 

17......... 

la......... 

19 

20.., 

21... . 

22. . , . 

23 

24... 

25,-. ...... 

26 

27... 

28. 

211 

30 

31. 


Jan. 


ii 


ii 

i,i 

1.3  I 
1.4 

1.4  | 
1.3 
L)| 
1.3 
..:■ 

I   3 

1.3  I. 


1.4 
M 
1.4 

1.4 
It 
is 
II 
1.4 
ii 
1.3 
L3 

i.a 

1.3 
1.3 
1.3 

ii 
Li 
1,3 
1.3  ■ 
1.3  I 
1.3 

i.a' 

1.3 

1.3  I 
1.4 

1.4  I 


Mar. 

Apr. 

1.5 

1.7 

I.--- 

1.7 

1.5 

1.8 

1.0 

i.a 

1.7 

2.0 

1,7 

2.1 

1.7 

2.1 

1.7 

2.1 

1.7 

2.2 

1.7 

2.1 

I,? 

2.1 

1.7' 
L7  | 
LTj 
1.7  | 

1.7  | 
1,7 
LS  ! 
LK  . 

1.8  | 
L7. 
1.7  I 
f.G  I 
I.Li  | 
LG  | 
fc.fi 

1 ,  Hi 

1,11 
1.6 

I    .< 

1.7 


2.1 

"I 

2. 1 

2.0  j 
2.1 
Zt  I 

Si 

2.0  ! 
2.1 

n  jj  I 

2.2 


2.4  | 
2.0, 
3,1, 
3-1  I 


June.    July,  j  Aug. 


2.D 

2.  7 
J.  7 
2.6 
2,1 

2. 3 
2.3 
2.2 
2.2 
■J.  1 
2.1 
2.2 
2,3 
2.U 
3.4 
3.5 
35 
3.1) 
3.5 
3.5  ! 

3.4  i 
3.3  | 
3,2 
3.3  I 
3.3 
3,2 

3  Q 

2.1* 

J  s 
30 
3. 


3-1 
3.1 
3.0 
3.1 

3.1 
3.0 
2,9 
3,0 
3.1 
3.2 
3.5 
3,7 
3.0 
3.0 
3,8 
3.6 
3.6 
3.7 
3.8 
3.  a 
3.8 
3.7 
3.  5 
3.3 
3.1 
3.U 
2.9 
2.8 
M 
2.0 


i 


2.9 
2. 9 
2.8 
3-7 
2.6 
2.7 
2.7 
2-8 
2.8 
2.7 
2.7 
2.0 
2.5 
2.5 
2.4 
2.4 
2,3 
2.2 
2.1 
2,1 
2.2 
2.2 
2.2 
2.2 
2,2 
2.1 
2.1 
2.1 
2.0 
2,0 
2.0 


U9 
1,0 

1.8 
1.8 
LS 

i.: 

l.ri 

1.6 
1.6 
1,0 
1.5 
L.S 
I..", 
1.5 
1.5 
15 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
U 
II 
t.3 
13 
LS 
U2 
1,2 
1.2 
1,2 


St'pt.  '   Oct. 


1.2 

1.1 

1.2 

1.2 

1.2 

1,2 

1.2 

1.2 

1.2 

1.1 

1.1 

1,1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.05 

1.05 

1.05 

1. 115 

j ,  n;. 

1.05 

1.05 

1.05 

1.2 

1.2 

1.2 


I 


1.2 
1.2 
1.2 

n.a 

1.2 
1.05 
1.1 
1.1 

1,05 

I  »5 
1.05 

urn 

iivt 

1.05 

i.m 

1.0 

in 

ttO 

1.0 
1,0 

t.o 

1,0 
J.u 
1,0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


Not.    Dk, 


1.1 

1.1 

1.1 

1.9 

II 

1  1 

I  J 

11 

1.1 

U 

M 
.'I 
J 

il 
.1 

.« 
.1 
.» 
I 
,1 
J 
J 

ii 
'.• 
J 

,9 

11 
L,l 


1  ! 

I  i 
r4 
S 
.1 


WALKER    RIVER    BASIN. 
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n  rating  taUe  for  West  Fork  of  Walker  River  near  Colexnlle,  Col. ,  from  January  1  to 
December  31,  1905. 


Gage 
height. 

Feet. 
0.80 
.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.S0 


■ 

Discharge. : 

Cage 
height. 

Second-feet. 

Feet. 

44    : 

1.60 

50 

1.70 

56    . 

1.80 

fi2    i 

1.90 

70    ! 

2.00 

80    : 

2.10 

92    ' 

2.20 

ion    ' 

j 

2.30 

Discharge.  I 


Gai 
heigl 


r». 


\-feet. 

Feet. 

121 

2.40 

138 

2.50 

157 

2.60 

178 

2.70 

201 

2.80 

226 

2.90 

254 

3.00 

284 

3.10 

Discharge. 

Second-feet. 
317 
353 
393 
436  : 
483 
534 
588 
644 


°Tt. 


il   heigl 


Feet. 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 


Discharge. 

Second-feet. \ 

702 

762 

823 

886 

952 

1,020 

1,090 

1,160 


at>ove  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  11  discharge  meas- 
nts  made  during  1905.     It  is  well  defined  between  gage  heights  1.2  feet  and  3.5  feet. 

ated  monthly  discharge  of  Went  Fork  of  Walker  River  near  Coleville,  Cal.,  for  1905. 
[Drainage  area.  306  square  miles.] 


Month. 


ry.. 
*ry- 


t 

nber. 


iber. 
ber.. 


Discharge  in  second-feet. 


Maximum. 


92 

106 

157 

644 

952 

,160 

534 

178 

70 

70 

178 

70 


The  year. 


1,160 


Minimum. 


70 

80 

106 

138 

226 

483 

201 

70 

59 

56 

44 

50 


Mean. 


Run-off. 


75.3 
86.1 

133 

266 

558 

791 

334 

107 
64.1 
59.4 
58.1 
61.9  | 

216      ' 


Total  in 
acre-feet. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

4,630 

0.246 

0.284 

4,782 

.281 

.293 

8,178 

.435 

.502 

15,830 

.869 

.970 

34,310 

1.82 

2.10 

47,070 

2.58 

2.88 

20,540 

1.09 

1.26 

6,579 

.350 

.404 

3,814 

.209 

.233 

3,652 

.194 

.224 

3,457 

.190 

.212 

3,806 

.202 

.233 

156,600 

.706 

9.60 

E. — Ice  conditions  not  known.  (Xpen-channel  rating  table  applied  to  winter  months  without 
ion. 

EAST  FORK  OF  WALKER  KIVKK  NEAR  YEKIXGTOX,  NEV. 

9  station  was  established  October  6,  1902.     It  is  located  at  Ross  Ranch,  about  10 

southeast  of  Yerington,  Nev.,  just  above  the  point  where  the  road  crosses  the  river. 

!  channel  is  straight  for  200  feet  above  and  for  100  feet  below  the  station.  At  low 
the  sand  bar  in  the  middle  of  the  stream  divides  the  channel  into  two  parts.  Both 
are  low  and  are  liable  to  overflow.     The  bed  of  the  stream  is  composed  of  sand  and 

.nd  shifts  somewhat.     The  current  has  a  moderate  velocity. 

charge  measurements  are  made  by  means  of  a  cable  and  car.     The  initial  point  for 

ings  Is  the  zero  of  the  tagged  wire. 

>  gage,  which  Is  read  once  each  day  by  I.  A.  Strosnider,  the  ranch  owner,  is  a  vertical 

1  inch  timber  fastened  to  the  right  bank  just  below  the  cable.     The  bench  mark 

ts  of  three  nails  and  a  spike  in  a  stump  6  inches  in  diameter  15  feet  east  of  the  gage; 

ion  above  zero  of  gage,  5.85  feet. 

>rmation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
United  States  Geological  Survey: 

rription:  85,  p  107;  100,  p  170;  133,  p  325.  1 

barge:  86,  p  108;  100,  p  170;  133,  p  336.  1 
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Discharge,  monthly:  100,  p  172;  133,  p  327. 

Gage  heights:  85,  p  108;  100,  pp  170-171;  133,  p  326. 

Rating  table:  100,  p  171;  133,  p  327. 

Discharge  measurements  of  East  Fork  of  Walker  River  near  Yerington,  Nev.,  in  1905. 


May  4 

May  9 

May  18 ' do 

May  23 ' do 

June  5 do 

June  15 ' do 

June  19 do 

June  30 do 

July7 1 do 

July  26 j do 

July  28 ' do 

I 


Area  of       Mean    {     Gage    j    Dis- 
section,   velocity,     height.  \  charge. 


Square 
feet. 

36 

36 

54 
37 
28 
70 
99 
69 
64 
48 
51 


Feet  per 
second. 

1.86 

1.92 

2.10 

2.20 

2.14 

2.43 

2.94  ! 

2.27  ♦ 

2.19  ] 

1.73  : 

1.66 


Feet. 
1.80 
1.79 
2.50 
1.92 
1.90 
2.40 
2.75 
2.35 
2.30 
2.08 
2.05 


Second- 
feet 

$7 

ft 

113 

81 

GO 

170 

291 

156 

141 

.  82 

M 


Daily  gage  height,  in  feet,  of  East  Fork  of  Walker  River  near  Yerington,  Nev.,  for  1905. 


Day. 


7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.15 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 


Feb. 

Mar. 

2.2 

2.4 

2.2 

2.4 

2.2 

2.4 

2.2 

2.4 

2.3 

2.35 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.2 

2.3 

2.2 

2.3 

2.2 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 


2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 


Apr. 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.0 

2." 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

1.7 

1.7 

1.75 

1.6 

1.0 


May. 

June. 
2.1 

July. 

1.5 

2.3 

1.5 

2.1 

2.35 

1.5 

2.05 

2.4 

1.5 

2.05 

2.4 

1.45 

2.0 

2.4 

1.4 

1.9 

2.3 

1.4 

1.9 

2.3 

1.4 

1.9 

2.25 

1.4 

1.9 

2.2 

1.4 

1.9 

2.2 

1.4 

2.0 

2.2 

1.4 

2.1 

2.3 

1.45 

2.2 

2.3 

1.45 

2.3 

2.2 

1.65 

2.4 

2.1 

1.75 

2.5 

2.0 

2.0 

2.65 

2.0 

2.2 

2.7 

2.0 

2.2 

2.7 

2.0 

2.2 

2.75 

1.95 

2.1 

2.75 

1.9 

2.1 

2.75 

1.95 

2.1 

2.85 

2.1 

2.0 

2.85 

2.1 

2.0 

2.75 

.  2.1 

2.0 

2.55 

2.1 

2.0 

2.4 

2.1 

2.2 

2.3 

2.05 

2.2 

2.35 

2.0 

2.1 

2.4 

2.0 

2.1 

1.9 

Aug. 


1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 


1.75 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 


Sept.  !   Oct.     Nov.    D«. 


1.6 
1.0 
1.6 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

1.7  \ 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.8 

1.8 


1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.8 
1.8 
1.8 
1.8 
1.9 
1.9 
1.9 
1.9 
1.9 


1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2-0 


2.0 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9     | 

1.9    I 

1.9    | 

1.9 

1.9 

1.9 
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discharge ,  in  second-feet,  of  East  Fork  of  Walker  River  near  Yerington,  Nev.,for  1905. 

Day. 


a.v 


M  v 

June. 

July.  ! 

37 

01 

l«f  | 

37 

91 

150 

37 

9A 

HI 

37 

TO 

1C3 

32 

72 

iff? 

27 

60 

143 

■-■: 

W 

1« 

25 

« 

130 

25 

flfl 

123 

zs 

72 

133 

25 

86 

H5 

12. 
13. 
H. 
I& 

in. 

17,. 
IS.. 

LI    . 


May. 


Junr     July. 


100 
125 

no 

170 
191 

zM 
2«i 
291 

30A 


134 
13-1 

its 

100 

so 

n 

SI  I 
HO 
73 


Day.         ,  May. 


22 |  94 

23 110 

24 !  95 

25 !  95 

2ii 87 

27 87 

28 118 

29... 115 

30 98 

31- |  98 


June. 

280 
304 
304 
275 
210 
176 
156 
156 
156 


July. 

69 
90 
90 
83 
83 
83 
84 
78 
78 
65 


z.— Discharge  applied  by  indirect  method  for  shifting  channels.     As  no  measurements  were 
anuary-April  and  August-December  no  estimates  for  these  months  can  be  made. 

tied  monthly  discharge  of  East  Fork  of  Walker  River  near  Yerington,  Nev.,  for  1905. 
[Drainage  area,  1,103  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


ximum. 

Mini 

mum. 

Mean 

118 

15 

_ 
57. 

306 

60 

167 

166 

63 

107 

sttisgstf.ae? 


mile. 


3,548 
9,937 
6,579 


0.052 
.151 
.097 


0.060 
.168 
.112 


WALKER  RIVER  NEAR  WABUSKA,  NEV. 

3  station  was  established  July  22,  1902,  and  equipped  December  12,  1902.  It  is 
d  about  300  feet  above  the  Carson  and  Colorado  Railroad  bridge,  near  the  section 
at  Clever  station,  and  about  2)  miles  east  of  Wabuska. 

channel  is  straight  for  150  feet  above  the  station  and  slightly  curved  for  the  same 
ce  below.  Both  banks  are  high  and  are  not  liable  to  overflow.  The  bed  of  the  stream 
ly  and  shifting.  There  is  but  one  channel  at  all  stages.  The  current  has  a  moderate 
Ly,  and  the  discharge  is  small  from  August  to  October. 

rharge  measurements  are  made  by  means  of  a  cable  and  car  35  feet  l>clow  the  gage, 
itial  point  for  soundings  is  the  zero  of  the  tagged  wire. 

gage  is  read  twice  each  day  by  Charles  Nelson.  The  original  gage  was  washed  out 
iber  30,  1903.  A  new  gage,  consisting  of  a  1  by  4  inch  board  fastened  to  a  vertical 
\  inch  timber,  was  installed  January  17,  1904.  It  is  on  the  left  bank,  15  feet  below 
>int  at  which  the  old  gage  was  located  and  150  feet  south  of  the  section  house.  The 
i  is  the  same  as  that  of  the  original  gage.  The  bench  mark  consists  of  four  nails 
L  into  the  northwest  corner  of  the  pump  platform  35  feet  east  of  the  gage;  elevation 
zero  of  gage,  6.94  feet, 
•rmation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 

United  States  Geological  Survey: 

ription:  85,  p  106;  100,  p  167:  133,  p  328. 
large:  85,  p  107:  100,  p  168;  133,  p  328. 
large,  monthly:  100,  p  169;  133,  p  330. 
heights:  85,  p  107;  100,  p  168;  133,  p  329. 
Og  table:  100,  p  169;  133,  p  329-330. 
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STREAM   MEASUREMENTS    IN    1905,   PART    XII. 
Discharge  measurements  of  Walker  River  near  Wabuslea,  Nev.,  in  1905. 


Date. 


Hydrographer. 


May  5 J.  L.  Brambila. 

May  8 do 

May  19 1 do 

May  22 \ do 

June  4 • do 

June  18 I do 

Jul}'  1 do 

July  6 ' do 

July  27 1 do 


Width 


Feet. 
74 
73 
78 
72 
70 
74 
70 
67 
15 


Area  of 
section. 

Mean 
velocity. 

Square 
feet. 

Feet  per 
second. 

64 

1.46 

50 

1.42 

136 

2.43 

118 

2.55 

69 

1.79 

186 

2.08 

64 

1.78 

37 

1.54 

a  Estimated. 


Gaee 


Dis- 
charge. 


Feet. 
1.58 
1.39 
2.30 
2.30 
1.60 
2.80 
1.40 
1.10 


Second- 
fttt. 

71 
SD 
3W 
124 
536 
114 
S 
an 


Daily  gage  height,  in  feet,  of  Walker  River,  near  Wabuslea,  Nev.,  for  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 
6. 

7.. 
8.. 
9. 
10.. 

12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


j  Jan. 

J  2.1 

.  2.05 

.'  2.05 

•I  " 

.  2.0 

.j  2.0 

.  2.0 

.|  2.0 

.:  2.0 

.1  2.0 

.',  2.0 

J  2.0 

.!  2.0 

J  1.95 

.!  1.95 


1.85 

1.85 

1.8 

1.8 

1.85 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 


Feb. 


Mar. 


1.92 

2.0 

2.05 

2.1 

2.1 

2.05 

2.05 

2.02 

2.0 

1.95 

1.92 

1.9 

I     1.87 
1.85  1 

I     1.82 

1.75  1 
I     1.72 
1.8 
1.85 
1.85 
1.88 
1.9 
1.9 
1.9 


1.98 

2.0 

2.0 

2.0 

2.0 

2.02 

2.05 

2.05 

2.05 

2.05 

2.05 

2.05 

2.08 

2.1 

2.1 

2.1 

2.1 

2.15 

2.15 

2.15 

2.15 

2.15 

2.15 

2.1 

2.1 

2.08 

2.02 

2.0 

2.0 

2.0 

2.0 


Apr. 


May. 


1.95 

2.0 

2.0 

1.98 

1.94 

1.92 

1.82 

1.8 

1.8 

1.8 

1.8 

1.8 

1.7 

1.6 

1.52 

1.48 

1.42  i 

1.4 

1.38 

1.35 

1.35 

1.32 

1.3 

1.28 

1.22 

1.2 

1.2 

1.2 

1.15 

1.15 


1.28 

1.58 

1.75 

1.7 

1.63 

1.58 

1.48 

1.4 

1.4 

1.35 

1.35 

1.28 

1.25 

1.25 

1.3 

1.3 

1.3 

1.58 

2.38 

2.4 

2.3 

2.3 

2.15 

1.9 

1.85 

1.9 

2.05 

2.06 

2.0 

1.9 

1.82 


June. 


1.72 

1.7 

1.7 

1.62 

1.6 

1.65 

1.72 

1.82 

1.92 

1.95 

1.98 

2.13 

2.33 

2.65 

2.88 

2.83 

2.78 

2.78 

2.78 

2.7 

2.63 

2.6 

2.6 

2.55 

2.43 

2.15 

1.7 

1.45 

1.38 

1.33 


July. 


1.4 

1.4 

1.33 

1.28 

1.2 

1.2 

1.13 

1.1 

1.1 

1.1 

1.08 

1.02 

1.0 

1.0 

.95 

.9 

.85 

.85 

.8 

.8 

.8 

.8 

.75 


Aug. 


0.6 
.55 
.55 
.55 
.55 
.55 
.55 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.45 
.45 
.45 
.48 
.5 
.5 
.5 
.5 
.5 
.45 
.45 
.45 


Sept. 

0.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.5 


Oct.  !  Nov. ,  P*. 


0.5 
.5 
.5 
.5 
.5 
.5 
.5 

.5    ' 
.5 

.5    | 
.45  i 
.45 
.45 
.45  , 
.45  1 
.45  j 
.45  ! 
.45 
.45 
.45 
.45  j 
.45  ! 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 
.45 


0.45  I    0-75 

.45 1     .75 
.45  i     ■" 

.45  "3 

.45       .8 

.45        ■» 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.5    ' 

.55, 


.7 
.75! 


.9S 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
1.0 
1.0 
1.0 
1.0 
1.0 


Note.— Ice  conditions  not  known. 


CARSON   BIVER   BASIN. 
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i/ion  rating  table  for  Walker  River  near  Wabuska,  Nev.,from  May  1  to  June  15,  1905. 


Cage 
height. 

Feet. 
1.20 
1.30 
1.40 
1.50 
1.G0 


Discharge. 


Gage 
height 


Discharge. 


Gage 
height. 


Discharge. 


Second-feet,  j 


280 
316 
354 
395 


Gage 
height 

Discharge. 

Feet. 

Second-feet. 

2.60 

440 

2.70 

488 

2.80 

538 

2.30 

588 

rhe  above  table  is  based  on  six  discharge  measurements  made  during  1905.    Estimates  only  approxi- 
kte  owing  to  shifting  character  of  stream  bed. 

Station  rating  table  for  Walker  River  near  Wabuska,  New,  from  June  16  to  July  31,1905. 
Di.ch.rge.  |  „«^t    jntacharge.J  „«^t.  j  Discharge,  j    h«^t- 


Gage 
height. 


Feet. 
0.60 
0.70 
0.80 
0.90 
1.00 
1.10 


Second-feet. 
30 

36    I 
44 
53 
62 
72 


Feet. 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 


Sea 

md-feet. 

!      Feet. 

84 

i         1.80 

97 

1.90 

111 

2.00 

127    ' 

2.10 

144 

2.20 

164 

2.30 

I 

Discharge. 


t"h«  above  table  Is  based  on  four  discharge  measurements  made  during  1905.    Estimates,  only 
proximate  owing  to  shifting  character  of  stream  bed. 

Estimated  monthly  discharge  of  Walker  River  near  Wabuska,  Ner>.,  for  1905. 

[Drainage  area,  2,420  square  miles.] 


Month. 


*y- 

ne 

iy. 


Discharge 

n  second-feet. 

Maximum. 

Minimum. 

Mean. 

354 

48 

149 

578 

101 

295 

111 

30 

58.3 

Total  in 
acre-feet. 


9,162 
17,550 
3,585 


Run-off. 


Second-feet  tv,^,. 

-air  ™n 


0.062 
.122 
.024 


0.071 
.136 
.028 


CARSON  RIVER  BASIN. 


DESCRIPTION    OF  BASIN. 

Carson  River  has  its  sources  on  the  eastern  slopes  of  the  Sierra  Nevada  in  Alpine  County, 
il.  Flowing  northward  into  Nevada,  East  and  West  forks  unite  near  Genoa,  in  the 
*per  Carson  Valley.  At  Empire,  3  miles  east  of  the  city  of  Carson,  the  river  turns  to  the 
•rtheast  and  enters  a  deep  canyon,  through  which  it  flows  for  several  miles,  emerging 
to  a  second,  smaller  valley  a  short  distance  above  the  town  of  Dayton.  After  leaving 
ia  valley  it  passes  through  two  shorter  canyons  and  one  rather  large  valley  before  entering 
ver  Carson  Valley,  or  Carson  Sink  Valley,  as  it  is  also  known,  and  discharging  its  waters 
o  Carson  Sink. 
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8TREAM    MEASUREMENTS    IN    1905,   PART    XII. 


WEST  FORK  OF  CARSON  RIVER  NEAR  WOOD  FORDS,  CAL. 

West  Fork  of  Carson  River  rises  in  Alpine  County,  Cal.,  flows  in  a  general  north 
direction,  and  unites  with  East  Fork  in  Douglas  County,  Nev. 

The  gaging  station  was  established  October  18,  1900.  It  is  located  about  three-fun 
of  a  mile  above  the  post-office  at  Wood  fords,  Cal.,  and  200  feet  from  the  main  road  \*>v 
Woodfords  and  Blue  Lakes. 

The  channel  is  straight  for  100  feet  above  and  below  the  cable.  Both  banks  an- 
and  rocky  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  rocky  and  uncut 
is  permanent.  There  is  but  one  channel  at  all  stages.  At  high  water  the  velocity  o 
current  is  too  great  for  accurate  measurement. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  just  below  the 
The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire. 

The  gage,  which  is  read  once  each  day  by  Miss  Bernice  Merrill,  is  a  vertical  board  r 
to  a  cottonwood  tree  on  the  left  bank. 

Information  in  regard  to  this  station  is  contained  in  the  following  publication?,  i 
United  States  Geological  Survey  (Ann = Annual  Reports;  WS= Water-supply  Paper 

Description:  WS  51,  p  400;  66,  p  109;  85,  pp  113-114;  100,  p.  180;  133.  p  331. 
Discharge:  WS  66,  p  109;  85,  p  114;  100,  p  181;  133.  p  331. 

Discharge,  monthly:  Ann  11,  ii,  p  102;    12,  ii,  pp  351,  360;  13,  ill.  p  96.  14,  ii.  p  118;  WS  75.  p  1 
p  115;  100,  p  182;  133,  p  333. 
Discharge,  yearly:  Ann  13,  Hi,  p  99;  20,  iv,  p  59. 
Gage  heights:  WS  51,  p  401;  66,  p  110;  85,  p  114;  100,  p  181;  133.  p  332. 
Rating  tables:  WS  66,  p  175;  85,  p  115;  100,  p  182;  133,  p  332. 

Discharge  measurements  of  West  Fork  of  Carson  River  near  Woodfords,  Cal.,  in  19<lj 


Date. 


Hydrographer. 


Aprill W 

April  20. ... . 

May  2 

May  12. ' do 

May  16 ! do 

May25. I do 

May30 ' do 

June  7 do 

June  12 ' do 

June  22 1 do 

June  28 do 

July  10 do 

July  22. ' do 


A.  Wolf. . . . 

..do 

L  Brambila. 


July  30 ... . 
August  29.. 


do 

W.  A.  Wolf. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage         I 
height,  i  ciu 

Feet 

Square 
feet. 

Feet  per 
second. 

Feet. 

28 

53 

1.66 

2.NS 

31 

72 

2.59 

3.55 

30 

89 

3.69 

3.95 

29 

80 

2.61 

3.50 

35 

113 

3.50 

4.* 

30 

95 

3.19 

4.15 

30 

95 

3.11 

4.00 

30 

80 

2.77 

3.75 

30 

95 

3.04 

4.10 

30 

76 

2.48 

3.tf) 

30 

57 

2.09 

3.20 

30 

52 

2.00 

2.90 

29 

46 

1.57 

2.50 

28 

34 

1.30 

2  35 

28 

26 

.96 

2.10 
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Daily  gage  height,  in  feet,  of  West  Fork  of  Carson  River  near  Woodfords,  Col.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

2.97 
3.01 
3.01 
2.97 
2.93 
3.01 
3.05 
3.05 
3.05 
3.14 
3.05 
3.05 
2.97 
3.01 
2.89 
2.89 
2.85 
2.83 
2.81 
2.81 
2.85 
2.89 
2.89 
2.85 
2.89 
2.97 
2.97 
3.05 

3.05 

3.18 

3.05 

3  05 

3.05 

2.97 

3.01 

3.05 

3.23 

3.23 

3.14 

3.05 

3.05 

3.14 

3.23 

3.18 

3.5 

3.41 

3.28 

3.23 

3.14 

3.14 

3.23 

3.14 

3.14 

3.23 

3.28 

3.14 

3.05 

2.89 

2.89 

2.03 

2.93 

2.97 

289 

2.89 

2.97 

3.05 

3.14 

3.23 

3.41 

3.41 

3.36 

3.36 

3.36 

3.81 

3.85 

3.75 

3.7 

3.6 

3.5 

3.85 

3.85 

3.95 

4.12 

4.16 

4.16 

4.24 

4.32 

4.32 

4.28 



4.16 

4.2 

3.9 

3.85 

3.7 

3.7 

3.65 

3.6 

3.6 

3.65 

3.6 

3.65 

3.8 

3.9 

4.12 

4.06 

4.24 

4.4 

4.36 

4.36 

4.36 

4.36 

4.12 

4.16 

4.16 

4.16 

4.0 

3.9 

3.8 

3.85 

3.85 

3.8 

3.75 

3.55 

3.5 

3.55 

3.7 

3.65 

3.6 

3.7 

3.75 

3.8 

3.75 

3.75* 

3.75 

3.6 

3.65 

3.65 

3.6 

3.5 

3.5 

3.41 

3.36 

3.32 

3.32 

3.28 

3.23 

3.23 

3.14 

3.18 



3.1 

3.05 

3.05 

2.97 

2.8 

2.89 

2.89 

2.75 

2.89 

3.14 

3.05 

3.05 

2.85 

2.75 

2.65 

2.65 

2.55 

2.6 

2.55 

2.5 

2.5 

2.45 

2.45 

2.5 

2.45 

2.4 

2.45 

2.4 

2.5 

2.35 

2.3 

2.3 

2.35 

2.2 

2.3 

2.25 

2.25 

2.25 

2.15 

2.15 

2.25 

2.2 

2.2 

2.15 

2.1 

2.1 

2.1 

2.0 

2.1 

2.1 

2.1 

2.1 

2.15 

2.1 

2.1 

2.1 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
2.05 
2.0 
2.0 
,2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.05 
2.05 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.2 
2.2 
2.2 
2.2 
2.2 

2.2 

2.15 

2.1 

2.1 

2.1 

2.15 

2.15 

2.2 

2.2 

2.2 

2.2 

2.- 

2.2 

2.2 

2.15 

2.15 

2.1 

2.15 

2.15 

2.15 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.4 

2.45 

2.3 

2.3 

2.3 

2.3 

2.3 

2.4 



2.4 

. 

2.5 

2.77 
2.81 
2.81 
2.85 
2.89 
2.85 
2.85 
2.89 
2.81 
2.81 
2.85 
2.85 
2.85 
2.81 
2.89 
2.93 
3.05 
2.97 
2.93 
2.85 
2.81 
2.81 
2.85 
2.89 

2.4 

2.5 

2.5 

2.5 

2.5 

2.6 

2.55 

2.6 

2.55 

2.6 

2.6 

2.6 

2.55 

2.55 

2.55 

2.65 

2.65 

2.55 

2.55 

2.55 

2.5 

2.5 

2.5 

2.5 

on  rating  table  for  West  Fork  of  Carson  River  near  Woodfords,  Col.,  from  January  1  to 

December  31,1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

.  Gage 
height 

Discharge 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.00 

20 

2.70 

74 

3.30 

146 

3.90 

251 

2.10 

26 

2.80 

84 

3.40 

161 

4.00 

272 

2.20 

33 

2.90 

95 

3.50 

177 

4.10 

294 

2.30 

40 

3.00 

107 

3  60 

194 

4.20 

318 

2.40 

48 

3.10 

119 

3.70 

212 

4.30 

343 

2.50 

56 

3.20 

132 

3.80 

231 

4.40 

370 

2.60 

65 

• 

te.— The  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  15  discharge 
urements  made  during  1905.    It  is  fairly  well  defined. 
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Estimated  monthly  discharge  of  West  Fork  of  Carson  Rir>er  near  Woodford*,  Col.,  for  1906. 
[Drainage  area,  70  square  miles.] 
Discharge  in  aocond-feet. 


Month. 


Maximum. '  Minimum. 


January  8-31. 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


113 
124 
177 
348 
370 
241 
124 
44 
33 
&1 
52 
70 


81 
85 
94 
94 
194 
124 
40 
20 
20 
20 
33 
40 


Mean. 


91.0 
102 

125  . 
202  | 
271  , 
187 

75.8  ! 

28.7  ! 

23.7  ! 

31.3 

34.4 

56.5  » 


Run-off. 

Total  in 
acre-feet. 

Second-feet 

""or 

1.30 

Depth  in 
incbea 

4,332 

1.16 

5,W5 

1.46 

1.53 

7,680 

1.79 

1* 

12,020 

2.89 

12 

Iff, 000 

3.87 

i« 

11,130 

2.67 

1* 

4,661 

1.06 

1.24 

1,765 

.410 

•43 

1,410 

.339 

.» 

1,925 

.447 

.515 

2,047 

.491 

.Sfi 

3,474 

.807 

.930 

The  period. 


72,780  I. 


NOTE.- 

roction. 


Iiv  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  without  cor- 


EAST  PORK  OF  CARSON  RIVER  NEAR  GARDXERVILLE,  NET. 

East  Fork  of  Carson  River  rises  in  southeastern  Alpine  County,  flows  in  a  general  north- 
erly direction,  and  joins  West  Fork  in  Douglas  County,  Nev. 

The  gaging  station  was  established  October  17,  1900.  It  is  located  about  5  miles  south- 
east of  Gardnerville,  and  one-half  mile  southwest  of  Rodenbah's  ranch.  It  is  within  one-half 
mile  of  the  main  traveled  road  between  Carson,  Nev.,  and  Bridgeport,  Cal.,  and  is  about 
400  feet  above  a  bridge  across  the  river. 

The  station  is  located  at  the  place  where  measurements  were  made  in  1890,  1891,  and 
1892. 

The  channel  is  straight  for  3(X)  feet  above  and  below  the  station  and  is  broad  and  shallow. 
Both  banks  are  high  and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed 
of  gravel  and  is  permanent.  There  is  but  one  channel  at  all  stages  and  the  current  is 
moderate. 

August  2,  1901,  a  loose-rock  dam  was  raised  a  short  distance  below  the  gaging  station, 
which  affected  the  velocity  at  the  latter  point.  This  dam  was  washed  out  by  a  freshet 
December  4,  1901.  On  or  about  July  15,  190.5,  the  dam  was  raised  and  tightened  to  such 
an  extent  that  the  water  backed  up  to  a  point  well  above  the  old  gage,  and  for  this  reason 
the  readings  from  July  15  to  October  8,  1905,  are  not  indicative  of  the  quantity  of  water 
flowing  in  the  stream. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  located  at  the  vertical 
gage  about  400  feet  above  the  bridge.  The  initial  point  for  soundings  Is  the  zero  of  the 
tagged  wire  on  the  right  bank. 

The  gage  is  read  twice  each  day  by  Miss  Susie  Rodenbah.  The  original  gage  was  an 
inclined  timl>er  securely  fastened  to  posts  set  in  the  right  bank  of  the  stream.  The  bench 
mark  was  on  a  basalt  rock  in  the  edge  of  the  stream,  20  feet  from  the  gage  and  at  an  elevation 
of  6.30  feet  above  gage  datum.  A  new  gage  was  established  March  10,  1901,  a  short  dis- 
tance downstream  from  the  original  gage,  which  had  been  destroyed.  It  consists  of  » 
vertical  timber  driven  into  the  stream  bed  at  the  right  bank  and  spiked  to  a  cottonwood 
tree.    October  3, 1902,  a  new  inclined  gage  was  installed  at  a  point  on  the  left  bank  of  the 
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feet  above  the  cable.  During  1904  and  up  to  and  including  October  8,  1905, 
its  were  read  on  the  vertical  gage  at  the  cable.  On  the  latter  date  a  new  vertical 
installed  at  a  point  about  300  yards  above  the  old  gage  and  firmly  fastened  to 
The  new  gage  was  read  from  October  8  to  the  end  of  the  year.  The  bench 
the  gage  at  the  cable  is  the  top  of  a  granite  bowlder  20  feet  south  of  the  gage; 
above  zero  of  gage,  8.10  feet.  The  bench  mark  for  the  new  gage  is  a  cross  cut 
ler  8  feet  northeast  of  the  gage;  elevation,  6.36  feet  above  zero  of  gage, 
it  ion  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
atea  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 
in:  Ann  14,  ii.  p  116;  WS  51,  pp  399-400;  06,  p  108;  85,  pp  111  112;  100,  pp.  177-178;  133,  p  333- 

i«:  W8  66,  p  108;  85.  p  112;  100,  p  178;  133.  p  334. 

r»,  monthly:  Ann  11,  ii,  p  102;  12,  ii,  pp  351.  3rt0;  13,  in.  p  95;    14,  ii,  pp.  116-117;  WS  75,  p. 

13;  100,  p  180;  133,  p  336. 

p,  yearly:  Ann  13,  ili.  p  99;  20,  iv,  p  59. 

?hts:  WS  51,  p  400;  66,  p  109;    85,  p  112;  100.  pp  178-179;  133,  p  335. 

iph:  Ann  14,  ii,  p  116. 

ibles:  WS  66,  p  175;  85,  p  113:  100,  p  179;  133.  p  336. 

ye  measurements  of  East  Fork  of  Carson  River  near  GardnervUle,  Nev.,  in  1905. 


Hydrographer. 

Width. 

J  W.  A.  Wolf 

Feet. 
88 

.' do ; 

89 

.    J.  L.  Brambila 

J do 

93 

88 

.'      ..do 

94 

J do 

88 

J...;.do 

88 

J do 

89 

do 

90 

.' do 

89 

do 

85 

do 

87 

do 

80 

do 

86 

.    W.  A.  Wolf 

87 

do 

87 

do 

72 

2. . 
4 

.'  John  Smith 

J do 

80 

|          80 

1 

1 

Area  of 
section. 

Square.   \ 
feet.      . 

179  | 

201  j 

256  | 

206  j 

277 
291  j 
258  j 

297  j 
270 

207  ' 
187 
168 
171 
147 
176 
115 
127 
130 


Mean 
velocity. 


Gage 
height. 


Dis- 
charge. 


Feet  per 
second. 

1.15  | 

1.93  : 

3.00  | 

2. 15 

3.48  . 

4.10 

3.40 

3.48 

4.00 

3.25  I 

'2.33  I 

1.62  ' 

.96 

.61 

.70 

.  62 

.51 


Feet. 
3.80 
4.15 
4.65 
4.15 
5.00 
5.22 
4.85 
4.90 
5. 22 
4.85 
4.25 
4.00 
3.90 
3.90 
3. 65 
3.93 
3.20 
2.10 
2.10 


Second- 
feet. 

206 

389 

767 

444 

968 

1,205 

877 

929 

1,186 

879 

482 

304 

161 

105 

90 

111 

60 

71 

68 


I 
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Daily  gage  height,  in  feet,  of  East  Fork  of  Carson  River  near  GardnerviUe,  JVw.f/or  1905. 


Digr. 

Jan. 

2.3 
2.32 
2,14 

±  '25 

•   21 
2.2f 
2.24 
J.  ft 

2.8 

2,88 

2.08 

3.3 

3.38 

3.6 

3.66  1 

3.6 

3.6 

3.62 

3.6 

3.62 

3.63 

3.64 

3.66 

3.05  ( 

3.64 

3,6 

3.6 

3.6 

3.6 

3,6 

8,6 

Tab. 

M*r. 

Apr. 

U*7* 

June. 

July. 

A  i«. 

Sept. 

Oct. 

Nov. 

Dbc   I 

i. .,.,... 

3.  AS 
3.58 
3.58 
3. 6 

xu 

3.54 

3.54 

3.6* 

3.56 

3,58 

3.56 

4.0 

4.0 

4,12 

4,12 

4.13 

4.14 

4.14 

4.14 

4.59 

6.0 

5,1 

A.  14 

5.16 

5.10 

5.12 

5.12 

5.12 

5.19 
5.10 
5.2 
*  5.3 
4.89 
4.S 
4.78 
4.M 
4.62 
4.6 
46 
4.45 
4.5 
4.2S 
4.21 
4.10 
4.18 
4.14 
4.05 
4.0 
3.0 
3.05 
3.05 
3.02 
3.05 
3.05 
3.S5 
3.8 
3.8 
3.8 
3. 85 

3.S5 
4.3 

4.25 
4,1 

4,15 

4.2 

4.12 

II-' 

4.1 

3.9 

3.  as 

3.85 

3.9 

3.9 

3.02 

3.01 

3.9 

3.80 

3s  80 

LI 

3.92 

3s  05 

3.  OS 

4.0 

4.18 

4.2 

4.21 

4.22 

4.28 

4.3 

4.5 

5.1 

5.5 

5.2 

4.05 

4.6 

4.15 

4.0 

3.0 

3.8 

4.08 

3.05 

4.11 

4,65 

5,4 

ft.O 

5,75 

5.65 

5.4 

5.« 

5.42 

5,25 

5.16 

5.10 

5-13 

4.97 

4.85 

4.83 

l.sV 

485 

4.83 

4.71 

4.68 

4.3 

4.35 

4.45 

4.5ft 

4.66 

4.69 

4-7* 

4.75 

4.8 

4.0 

4. 93 

4, 88 

4.88 

4.85 

4.85 

4.0 

4.03 

4.02 

4,83 

4.8 

4.68 

4.6 

4.53 

4.53 

4.40 

4  4) 

4.% 

4.33 

4.37 

4.35 

4.2 

4.2 

4.10 

4.15 

4.12 

4.12 

4.11 

4.1 

4.05 

4.0 

3.68 

3.83 

3. 78 

3.74 

3.0 

3.85 

3.74 

3.7 

3.71 

3.7 

3,72 

3.72 

3.76 

3.70 

384 

3.85 

3.85 

3.86 

3.86 

3.70 
3.8 
.  3.8 
3.82 
3.78 
3.78 
►3.72 
3.00 
3.66 
3.05 
4.23 

4.18 
3,65 
3.78 
3.78 
3.78 

'A.  7S 

3.68 
364 
3.62 
3.59 

3.  Hi 
3.52 
3.5 
3,5 
3.5 
3.47 
3.41 
3.4 
3.4 

3.4 

3.30 

3.39 

3.38 

3.37 

3-37 

3.37 

3,36 

3.36 

3.33 

3.33 

3,22 

3.21 

3.2 

3.10 

3.19 

3.19 

3,10 

3.10 

3. 19 

3.18 

3,18 

3.17 

3,16 

3,15 

3,16 

3,2 

3.3 

3.4 

3.33 

3.33 

332 

3,33 

3,4 

3.4 

3.4 

3.3 

3.3 

3.3 

3.32 

3.3 

3.3 

3.3 

3.3 

3.32 

3.3 

3.3 

i.i 

3.3 

3.3 

3.3 

3.2 

3.2 

3.2 

3.2 

3,2 

3.3 

3.3 

3.3 

3,3 

3.3 

3.15 
3*1 

XI 
3,3 

Ml 

2.2 

3.2 
33 

w 

3.2 

a.2 

3.  IS 

a.  is 
3.  IS 
3.15 
3.15 
3.  IS 
3.1 
3.1 
3.1 
3,1 
3.1 
3.1 
3,1 
3>1 
XI 
3.1 

u 

XI 

2 , 

11 

3..... .. 

ft 

4., 

141 

5„_ ..... 

1« 

«„,,,.. ., 

Ifl 

7— 

3fit 

*„ ..... 

1M 

o.... 

Itt 

10 

11 

ia„ 

Mi 

J3 

14 

19 

15 , 

Iff 

16... 

L« 

17... .. 

ia.„...... 

!  ii 

i    1.1 

10 

11 

20. ,  ......... . . 1 

i    3-H 

tfw»»MM»*.i. 

3.0 

29 

21 

1  us 
!  in 

24.,, ,.,... 

J.U 

25 ._ 

III 

2D. ............ . 

iii 

27 

i  m 

2a 

!    3.IS 

ao.T TTT„.. 

1U 

SJ.. „ 

>.w 

31 

m 

Note.— October  8  to  Decpmber  31,  readings  made  on  new  gage  and  reduced  to  same  datum  uga| 
used  during  the  first  part  of  the  year. 

Station  rating  table  for  East  Fork  of  Carson  River  near  GardnerviUe,  Nev.,from  January 

to  July  15,  1905. 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

2.00 

8    1 

2.10 

9    | 

2.20 

11 

2.30 

14     || 

2.40 

18    1 

2.50 

23    |, 

2.00 

29 

2.70 

36     1 

. 

1 

Gage 
height. 


Feet.     ISecond-feet  J 


2.80  ' 

2.90  I 

3.00  I 

3.10  , 
3.20 

3.30  I 

3.40  '■ 

3.50  | 


arge. 

Gage 
height. 

Discharge. 

1     Gage 
;  height. 

Discharge. 

i-feet. 

Feet. 

Second-feet. 

i 

Feet. 

Second-feet. 

43 

1        3.60 

158 

4.40 

527 

51 

a  70 

186 

4.50 

600 

60 

3.80 

218 

4.60 

675 

71 

3.00 

254 

4.70 

753 

83 

4.00 

295 

4.80 

833 

07 

4.10 

342 

4.00 

915 

114 

■        4.20 

397 

5.00 

1,000 

134 

4.30 

450 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  Is  based  on  dischan? 
measurements  made  during  first  half  of  1004  and  1005,  and  several  low-water  measurements  of  11W. 
It  is  well  defined  between  gage  heights  3  feet  and  5  feet.  Above  5  feet  the  curve  depends  on  one 
measurement  at  gage  height  6.15  feet. 


CARSON    RIVER   BASIN. 
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*t\mated  monthly  discharge  of  East  Fork  of  Carson  River  near  Gardnerville,  Nev.,  for  1906. 
[Drainage  area,  381  square  miles.] 


Discharge  in  second-feet. 


Month. 


inuary . . 
ebruary. 

arch 

pril 

*y 

ine 

ily  1-15.. 


Maximum. '  Minimum.      Mean. 


Total  in 
acre-feet. 


175 
1.166 
1.175 

450 
1,930 

958 

507 


12 

110 

144 

496 

218 

533 

236 

322 

218 

949 

459 

742 

212 

346 

6,763 
27,550 
32,770 
19,160 
58,350 
44,150 
10,290 


The  period . 


I 


I 


199,000 


Run-off. 


Second-feet 

per  square 

mile. 


0.289 
1.30 
1.40 
.845 
2.49 
1.95 


Depth  in 
inches. 


0.333 

1.35 

1.61 

.943 
2.87 
2.18 

.506 


Note.— Ice  conditions  not  known, 
•rrection. 


Open-channel  rating  table  applied  to  winter  months  without 


CARSON  RIVER  NEAR  EMPIRE,  NEV. 

This  station  was  established  October  21,  1900.  It  is  located  about  three-fourths  of  a 
life  east  of  Brunswick  Mill  and  2J  miles  east  of  Empire,  Nev. 

The  channel  is  straight  for  100  feet  above  and  below  the  station.  Both  banks  are  high, 
>cky,  and  will  not  overflow.  The  bed  of  the  stream  is  composed  of  solid  rock,  gravel,  and 
>bblestones,  and  is  not  likely  to  shift.  At  flood  stages  the  stream  is  too  deep  and  swift 
*r  satisfactory  measurement;  at  low  water  the  current  is  sluggish. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car  just  below  the  gage. 
he  initial  point  for  soundings  is  the  zero  of  the  tagged  wire  on  the  left  bank.  Low-water 
leasurements  are  made  by  wading  one-fourth  mile  below  the  cable. 

The  gage  is  read  once  each  day  by  David  Lloyd.  The  original  gage  was  located  upstream 
tmi  the  site  of  the  present  station.  February  18,  1901,  the  erosion  of  a  bar  in  the  chan- 
el  above  the  gage  caused  the  division  of  the  stream  into  two  channels,  and  on  this  account 
le  present  gage  was  installed  March  13,  1901.  The  gage  consists  of  an  inclined  4  by  4 
ich  timber  spiked  to  a  cottonwood  tree  on  the  left  bank.  November  11,  1903,  the  gage 
atum  was  lowered  1.3  feet  to  enable  readings  to  be  made  at  extreme  low  water.  The  gage 
.  referred  to  bench  marks  as  follows:  (1)  Top  of  a  bowlder  on  the  left  bank  2  feet  west  of 
ne  gage.  Its  elevation  is  7.10  feet  above  the  zero  of  the  gage  as  originally  established 
nd  8.40  feet  above  the  gage  in  its  present  position.  (2)  Top  of  bowlder  on  the  left  bank 
0  feet  north  of  the  gage.  Elevation  is  8.38  feet  above  the  zero  of  the  gage  as  originally 
•stablished  and  9.68  feet  above  the  zero  of  the  gage  in  its  present  position. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
jnited  States  Geological  Survey  (Ann=Annuul  Report;  Bull.=Bulletin;  \VS=Water- 
•upply  Paper): 

Description:  Ann  12,  ii,  p  325:  Bull  140,  p  212:  WS  51,  p  401:  06,  p  110;  85,  p  109:  1C0,  p  175;  133,  p  337. 

Discharge:  Bull  140,  p  213;  WS  66,  p  111;  85,  p  109;  100,  p  175;  133,  p  337. 

DiachargMlonthly.  WS  75,  p  189;  85,  p  111;  100,  p  177;  133,  p  339. 

Gage  hei^Sl:  Bull  140,  p  213.  WS  51,  p  401;  C6.  p  111;  85.  p  110;  100,  p  176;  133,  p  338. 

Bydrographs:  Ann  12,  ii,  p  324;  WS  75,  p  180. 

Rating  tables:  WS  66,  p  175;  85,  p  110;  100,  p  176;  133,  p  338. 
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STREAM    MEASUREMENTS   IN    1905,   PART    XII. 
Discharge  measurements  of  Carson  River  near  Empire,  Nev.,  in  1905. 


Date. 


April  3. 
May  7.. 
May  13. 
May  20. 


Hydrographer. 


W.  A.  Wolf 

J.  L.  Brambila. 

do 

do 


May  27 | do. 

..do. 
..do. 
..do. 
..do. 
..do. 


June  3 

June  9 

Juno  17 

June  24 

July  2 

July  11 | do 

July  21 ! do 


Width. 

Area  of 
section. 

Mean 
velocity. 

height.  > 

DU- 
chaip. 

Second- 
fetL 

Feet. 

Square 
feet. 

Feet -per 
second. 

Feet. 

79 

187 

1.92 

3.25            338 

85 

266 

2.75 

4.05  '          731 

85 

233 

2.08 

3.50(          « 

86 

327 

3.88 

4.80,        1,270 

85 

321 

3.54 

4.60          1.138 

85 

275 

3.01 

4.15.          R30 

83 

256 

2.51 

3.90;           6*2 

86 

288 

3.11 

4.30            901 

80 

231 

2.33 

3.70            538 

80 

182 

1.85 

3.18             338 

67 

124 

.90 

2.22 

111 

57 

95 

.55 

1.95 

53 

Daily  gage  height,  in  feet,  of  Carson  River  near  Empire,  Nev.,  for  1905. 

j 
Day.  Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept.     Oct.     Nov.    Dec 


1 

3.3* 

2 

3.3 

3 

2.9 

4 

.,, 

5 

3.0 

G 

3.0 

7 

3.0 

8 

2.9 

9 

2.9 

10 

2.9 

2.9 

12 

*>8 

13 

2.8 

14 

2.8 

15. . 

3.0 

u 

3.0 

17 

18 

3.0 
2.9 

19 

2.9 

20 

2.9 

21 

no 

2.9 
2.9 

n 

24 

3.0 
3.  1 

25 

2ti 

3.0 
2.9 

27 

28 

2.9 
2.9 

29 

2.9 

30 

2.9 

31 

2.9 

2.9 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.0 
3.0 
3.0 
2.9 
3.1 
3.1 
2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
3.0 
3.1 
3.0 
3.0 
3.0 
3.0 
3.1 
3.1 


3.1 

3.1 

3.1 

3.1 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

3.3 

3.4 

3.4 

3.3 

3.  3  | 

3.3  I 

3.3 

3.3  | 

3.3  ' 
3. 2 
3.2  ' 

3.1  . 

3.2  | 
3.4 

3.4  ! 
3.4  I 
3.4  : 

3.3  | 


3.3 
3.3 
3.4 
3.4 
3.4 
3.5 
3.6 
3.6 
3.7 
3.7 
3.9 
3.8 
3.6 
3.5 
3.4 
3.6 
3.(i 
3.5 
3.5 
3.5 
3.3 
3.3 
3.3 
3.4 
3.  6 
4.1 
4.2 
4.5 
4.7 
4.8 


4.9 
4.5 
4.4 
4.4 
4.3 
4.2 
4.1 
4.0 
3.9 
3.8 
3.8 
3.5 
3.5 
3.5 
3.7 
3.9 
4.5 
4.9 
5.0 
4.8 
4.8 
4.9 
4.8 
4.4 
4.5 
4.6 
4.0 
4.5 
4.4 
4.3 
4.3 


4.4 
4.4 

4.3 
4.1 
4.0 
3.9 
3.9 
3.9 
4.0 
4.0 
4.1 
4.3 
4.5 
4.6 
4.4 
4.4 
4.3 
4.3 
4.2 
4.1 
4.0 
3.9 
3.9 
3.7 
3.6 
3.5 
3.5 
3.4 
3.2 
3.2 


3.1 
3.2 

ao 

2.9 
2.7 
2.5 
2.4 
2.5 
2.4 
2.2 
2.2 
2.2 
2.1 
2. 1 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.8 
1.8 
1.7 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.4 


1.4 
1.4 
1.3 
1.2 
1.3 
1.2 
1.2 
1.2 
1.2 
1.3 
1.2 
1.0 
1.0 
1.1 
1.2 
1.3 
1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.5 
1.5 
1.0 
1.2 
1.0 

.8 
1.0 

.7 


1.1 

.8 
1.1 

.7 

.7 
1.2 

.8 

.9 
1.3 
1.3 
1.2 

.8 
1.2 

.7 
1.3 

.9 
1.3 
1.3 

.9 
1.3 

.8 

1.3  ; 

1.4  , 
1.1  | 
1.4 
1.2 
1.3 
1.3 
1.4 
1.4 


1.4 
1.5 
1.6 
1.6 
1.6 
1.7 
1.8 
1.7 
1.7 
1.7 
1.8 
1.8 
1.8 
1.8 
1.8 


1.9 

1.9  j 


I 


2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 


2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 


2.1 
2.1  | 

2.1  j 

2.1 

2.1 

2.1  | 

2.2 

2.2 

12 

2.2 

2.3' 

2.3, 

2.2! 


I 


2.2 
2.2 
2.3 
2.3 
2.4 
2.4 
2.4 
2.4 
2.4 
24 
2.4 
2.4 
2.4 
2.4 
2.3 
2.4 
2.5 
2.4 
2.3 
2.4 
2.5 
2.5 
2.5 
2.5 
2.4 
.14 


2.5 
2.5 
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Station  rating  table  for  Carson  River  near  Empire,  Nev.,from  January  1,  1904,  io  December 

SI,  1906. 


Gage 

height. 

Feet. 

Discharge. 

Gage 
height. 

i  Discharge. 
Second-feet. 

1     Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

1.00 

3 

2.10 

n 

a  10 

313 

4.10 

765 

1.10 

4 

2.20 

93 

3.20 

347 

4-20 

825 

1.20 

6 

2.30 

110 

3.30 

384    1 

4.30 

889 

1.30 

8 

2.40 

;             129 

a  40 

423 

4.40 

956 

1.40 

12 

2.50 

j             150 

3.50 

464 

4.50 

1,026 

1.50 

16 

2.60 

1             173 

3.60 

508    : 

4.60 

1,100 

1.60 

23 

2.70 

197    1 

3.70 

554 

4.70 

1,180 

1.70 

31 

2.80 

223 

3.80 

603    1 

4.80 

1,260 

1.80 

40 

2.90 

251 

3.90 

654    | 

708    ' 

4.90 

1,345 

1.90 

51 

3.00 

281 

4.00 

5.00 

1,430 

2.00 

63 

i 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  discharge 
measurements  made  during  1902-1905.    It  is  well  defined  between  gage  heights  1.7  feet  and  5.4  feet. 

Estimated  monthly  discharge  of  Carson  River  near  Empire,  Nev.,for  1906. 
[Drainage  area,  988  square  miles.] 


Month. 


^Bmiary 

February 

l<arch 

April 

*ay 

^wne 

July 

August 

September 

October 

November 

•December 

The  year 


Discharge  in  second-feet. 


Maximum. 


404 

384 

423 

1,260 

1,430 

1,100 

347 

16 

12 

63 

110 

197 


Minimum. 


Mean. 


223 

251 

313 

384 

464 

347 

12 

0 

0 

12 

63 

93 


1,430 


267 

300 

366 

561 

929 

728 
95.4 
6.9 
5.5 
45.8 
78.1 

135 


Total  in 
acre-feet. 


16,420 
16,660 
22.500 
33,380 
57,120 
43,320 
5,866 
424 
327 
2,816 
4,647 
8,301 


Run-off. 
Second-feet! 


,t! 


per  square 
mile. 


0.270 
.304 
.370 
.568 
.940 
.737 
.097 
.0070 
.0056 
.046 
.079 
.137 


Depth  in 
inches. 


0.311 
.317 
.427 
.634 

1.08 
.822 
.112 
.0081 
.0062 
.053 
.088 
.158 


293 


211.800 


.280 


4.02 


I 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  without 
Correction. 

SUSAN  RIVER  BASIN. 


DESCRIPTION  OF  BASIN. 

Susan  River  rises  on  the  eastern  slope  of  the  Sierra  Nevada  in  northeastern  California, 
Che  rim  of  the  basin  having  an  elevation  of  7,000  feet,  flows  eastward,  and  discharges  into 
-Homey  Lake — one  of  the  land-locked  lakes  of  the  Great  Basin — at  an  elevation  of  about 
-4,000  feet. 

The  drainage  basin  is  long  and  narrow,  and  though  numerous  small  creeks  enter  the 
river  from  both  the  north  and  south  there  are  no  tributaries  of  any  size.  Willow  Creek, 
which  joins  the  stream  about  12  miles  below  Susan ville,  is  the  most  important. 

ikr  176—06 8 
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In  the  upper  reaches  of  the  basin,  at  an  elevation  of  about  6,000  feet,  are  nuraeww  | 
small  lakes  and  this  region  has  also  good  forest  cover.  Below  Susan ville,  in  the  areasur-  ] 
rounding  Honey  Lake,  the  soil  deposit  has  considerable  depth  and  is  susceptible  of  h$  ] 
cultivation;  elsewhere  the  basin  is  composed  of  lava  rock  with  a  thin  covering  of  soil. 

The  summer  flow  of  the  stream  is  regulated  by  several  small  storage  reservoirs,  but  uwb  I 
have  inconsiderable  capacity.  There  are,  however,  a  number  of  good  storage  sites  in  the  I 
basin.    The  precipitation  is  mostly  in  the  form  of  snow. 

SUSAN  RIVER  NEAR  SUSANVTLUE,  CAX. 

This  station  was  established  June  3,  1900.  It  is  located  about  three-fourths  of  a  mile 
southwest  of  Susanville,  at  the  electric-light  plant. 

The  channel  is  straight  for  150  feet  above  and  250  feet  below  the  cable.  The  right  bank 
'  is  high  and  not  liable  to  overflow  and  is  composed  of  clay  covered  with  vegetation.  Hie 
left  bank  is  low,  is  liable  to  overflow,  and  is  covered  with  a  sparse  growth  of  willows.  Hie 
bed  of  the  stream  is  of  gravel  and  cobblestone  and  is  permanent.  A  short  distance  above  the 
station  a  small  irrigating  ditch,  known  as  the  Masten  ditch,  is  taken  out  on  the  right  bank. 
There  is  a  flume  near  its  head  in  which  a  gage  has  been  placed. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car.  The  initial  point  for 
soundings  is  a  post  in  the  fence  in  line  with  the  cable.  The  cable  support  on  the  left  bank 
is  34.8  feet  from  the  initial  point  for  soundings. 

The  gage  is  read  once  each  day  by  James  Branham.  When  the  station  was  first  estab- 
lished a  temporary  gage  was  installed  on  the  right  bank.  December  20,  1903,  the  station 
at  the  electric-light  plant  was  reestablished  and  a  new  gage  was  set  which  was  made  to  read 
2  feet  more  than  the  original  gage.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A 
nail  in  the  fence  post  which  is  used  as  the  initial  point  for  soundings;  elevation,  11-35 
feet.  (2)  A  nail  in  the  cable  post ;  elevation,  9.00  feet.  (3)  A  nail  in  the  cottonwood  tree  to 
which  the  cable  is  attached;  elevation,  10.00  feet.    Elevations  are  above  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papen 
of  the  United  States  Geological  Survey. 

Description:  51,  p  408;  66,  pp  115-116;  85,  p  123;  100,  pp  204-205;  133,  p  339-340. 

Discharge:  51,  p  408;  66,  p  116;  100,  p  205;  133,  p  340. 

Discharge  monthly:  75,  p  190;  133,  p  341-342. 

Gage  heights:  51,  p  408;  66,  p  116;*85,  p  124;  100,  p  205;  133,  p  340. 

Rating  table:  566,  p  175;  133,  p  341. 

Discharge  measurements  of  Susan  River  near  Susanville,  (7a/.,  in  1905. 


Date. 


March  21 . 
May  12... 
June  12. . . 
J  une  25 . . . 


Hydrographer. 


.  Branham. 

..do 

..do 

..do 


July  23 do. 

August  29 | do. 

Septcmtor  20.  J do. 

I 


Width  I  Area  of 
wiatn|  section. 


Mean     ' 
velocity. 


Gage 
height. 


Feet. 
44 
29 
25 
24 
18 
14 
19 


Souare 
feet. 

Feet  per 
second. 

- 

Feet. 

92 

4.79 

6.60 

48 

3.27 

5.40 

31 

2.32 

4.70 

18 

1.66 

4.20 

10.8 

1.19 

3.85 

8.1 

0.85 

3.75 

13.6 

1.13 

4.00 

Dis- 
charge. 

Second' 
fed. 

441 

157 

30 
12-  S 

15.4 


SUSAN   BIVKR   BASIN. 
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DaUy  gage  heighi,  in  feet,  of  Susan  Biwr  near  SuwnviUe,  Col.,  for  1905. 


Day. 


Jan.  I  Feb.  |  Mar.  I  Apr. 


4.95 

4.8 

4.75 

4.7 

4.66 

4.6 

4.6 

4.56 

4.56 

4.56 

4.55 

4.6 

4.65 

4.7 

4.7 

4.7 

4.7 

4.65 

4.65 

4.65 

4.65 

4.8 

5.5 

5.4 

5.2 

4.05 

4.0 

4.0 

4.85 

4.8 

4.8 


5.2 

5.2    I 

5.2    ' 

5.2    i 

5.15! 

5.06 

4.85  , 

4.85  ! 

4.75 

4.8 

4.7 

4.65 

4.55 

4.5 

4.45 

4.46 

4.5 

4.55 

5.05 

5.35  \ 

5.35 

5.25 

5.1 

5.1 

5.2 

5.2 

5.25 

5.25 


5.25 

5.26 

5.26 

5.25 

5.26 

5.25 

5.25 

5.25 

5.2 

5.2 

5.2 

5.4 

5.0 

5.0 

6.05 

6.1 

6.05 

6.0 

6.6 

6.25 

6.45 

6.15 

6.1 

6.05 

5.85 

6.9 

6.3 

6.1 

6.0 

6.1 

6.0 


6.15 

5.05 

5.95 

5.0 

5.0 

6.0 

6.1 

6.1 

6.1 

6.2 

6.1 

6.1 

6.1 

6.1 

6.1 

6.1 

6.06 

6.05 

6.06 

5.95 

5.8 

5.8 

5.8 

5.85 

5.0 

6.0 

6.0 

6.0 

6.0 

6.0 


May.  !  June.  I  July.     Aug.     Sept.  '  Oct. 


5.95 

5.9 

5.8 

5.8 

5.66 

5.55 

5.5 

5.5 

5.5 

5.46 

5.4 

5.4 

5.35 

5.3 

5.3 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 

5.4 


5.35  I 
5.35  I 
5.3    I 
5.3 
5.3    ' 
5.26  I 
5.25 
5.2 
5.2 


5.15 

5.1 

5.05 

5.05 

5.0 

5.0 

5.0 

1 
4.9    ' 

4.86 

4.75' 

4.7    I 

4.7 

4.65  ', 

4.65  , 

4.6    I 

4.5  ; 

4.5 
4.4 

:.•:  ■ 

4.3 
4.3 

4.25  , 
4.2    ' 
4.2 
4.2 
4.2    1 
4.2 
4.15  . 
4.15 


4.1     ' 

4.1 

4. 45  I 

4.8 

4.6 

4.4 

4.25 

4.1 

4.1 

4.0 

4.0 

4.0 

3.96 

4.2 

4.2 

4.2 

4.0 

4.0 

4.1 

4.05 

3.9 

39 

3.86 

3.85 

3.86 

3.86 

3.8 

3.8 

3.75 

3.75 

4.1 


4.1     1 

4.1 

4.1 

t:i 

4.0  I 
3.9  I 
3.8 
3.8  I 
3.8 
3.8  I 
3.8  1 
3.75 
3.75 1 
3.75 
3.75 
3.75 
3.75 1 
3.8 
3.8  1 
3.8 
3.75 
3.75 ! 
3.75 
3.75 
3.75 
3.8  i 
3.8 
3.8  ' 


3.8 
3.8 
3.8 
3.8 

3.85 

3.85 

3.85  ' 

3.85  J 

3.85 

3.85  I 

3.9    ' 

3.9 

3.9 

3.85 

3.86 

3.8 

3.8 

3.8 

3.9 

3.9 

3.96 

3.95 

3.95 

3.95 

3.96 

4.0 

3.9 

4.0 

3.95 

3.9 


3.8 

3.8 

3.9 

3.95 

3.95 

3.95 

4.0 

3.95 

3.9 

39 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

4.0 

4.05 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 


Nov.     Dec. 


4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0    , 

4.0 

4.0 

4.0    | 

4.0    ! 

4.0 

4.0    J 

4.0 

4.0    I 

4.0    J 

4.0    i 

4.0  j 
4.05  : 
4.05  I 

4.1  1 
4.1  I 
4.1  I 
4.05  I 
4.05  j 
4.0 


4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


Nation  rating  table  for  Susan  River  near  SwtarwilU,  Col.,  from  January  I  to  December  ,il,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. ! 

Gage 
height. 

1 
Discharge. 

Gage 
height. 

Discharge. ! 

Feet. 

Second-feet. 

Feet. 

i 
Second-feet. \\ 

Feet. 

Second-feet. 

Feet. 

Second-fret. 

3.75 

7 

460 

59    1' 

5.40 

1              152    ,| 

6.20 

307 

3.80 

9 

4  70 

68    j1 

5. 50 

168 

6.30 

331     | 

a  90 

13 

480 

1 1 

5.60 

1S5    ,. 

6.40 

356    | 

400 

18 

490 

87     , 

5.70 

203    | 

6.50 

382 

410 

24 

5.00 

98    || 
110 

5.80 

222     ■ 

6.60 

410    , 

420 

30 

5.10 

5.90 

242 

6.70 

440    ! 

430 

37 

5.20 

123    II 

6.00 

1              *2    |! 
284    ;j 

6.80 

470    1 

440 

44 

5.30 

137    ' 

6.10 

6.90 

500 

450 

51 

|l 

1                       ' 
1                      1- 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  11  discharge 
leasurementa  made  during  1904-5,  and  is  well  denned. 
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Estimated  monthly  discharge  of  Susan  River  near  SusanvUlef  Col.,  for  1905. 
[Drainage  area,  256  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October....... 

November 

December 

The  year 


Discharge  in  second-feet. 


Maxin 


168 

144 

500 

307 

252 

116 

77 

24 

18 

21 

24 

18 


Minimum. 


55 

48 

123 

222 

123 

27 

7 

7 


Mean. 


76.9 
96.9 

234 

264 

160 
61.3 
23.4 
12.1 
12.3 
15.7 
19.0 
18.0 


82.8 


Run-ofl. 


Total  in 
acre-feet. 


Second-feet 


4,728 

5,382 

14,390 

15,710 

9,838 

3,648 

1,439 

744 

732 

965 

1,131 

1,107 


I*pl 


mile. 


0.300 
.379 
.914 

1.03 
.625 
.239 
.091 
.047 
.048 
.061 
.074 
.070 


59,810  i 


.323 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  wi 
correction. 

WILLOW  CREEK  AT  MERRILL  VI LLE,  CAL. 

Willow  Creek  rises  from  springs  directly  under  Eagle  Lake,  presumably  seepage 
Eagle  Lake,  which  has  no  surface  outlet ;  it  flows  southward,  joining  Susan  River  aboi 
miles  below  Susanville.  Its  only  tributary  of  importance  is  Petes  Creek,  which  drai 
large  area  in  the  eastern  portion  of  the  basin.  The  drainage  area  of  the  main  stream 
good  timber  covering,  while  that  tributary  to  Petes  Creek  is  barren  of  timber.  The  ei 
basin  is  composed  of  lava  rock  with  a  light  covering  of  soil,  and  contains  large  stretch* 
barren  table-lands  with  scattered  peaks  of  volcanic  origin.  There  is  a  large  area  of  c 
vated  land  along  Willow  Creek  above  the  gaging  station  at  Standish  and  consider 
water  is  diverted  for  irrigation  of  lands  adjoining  the  stream. 

The  gaging  station  at  Merrillville  was  established  June  18, 1904.  It  is  located  neai 
head  of  the  creek,  at  the  old  bridge,  100  feet  above  the  present  wagon  bridge,  on  the 
from  Merrillville  to  Eagle  Lake. 

The  channePis  straight  above  and  below  the  bridge  for  a  distance  of  100  feet.  The  h 
are  low,  but  as  there  is  very  little  fluctuation  in  the  discharge  of  the  creek,  thoy  are 
subject  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel,  and  is  companti 
permanent. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundin 
on  the  left  bank  of  the  stream.  The  distance  across  the  creek  is  marked  on  the  footbi 
at  intervals  of  2  feet. 

The  gage,  which  is  read  once  each  day  by  R.  W.  Hurlburt,  is  a  2  by  4  inch  vertica 
fastened  to  the  left  end  of  the  bridge. 

A  description  of  this  station,  gage  height,  discharge  data,  and  rating  table  are  conti 
in  Water-Supply  Paper  No.  133,  of  the  United  States  Geological  Survey,  pp.  339-341 


8USAN   RIVER   BASIN. 
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Vaily  gage  height,  in  feel,  of  Willow  Creek  at  MerrUlviUe,  Cal.Jor  1906. 


Jan. 

i 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1.1 

,.,  i 

0.95 

... 

0.9 

0.95 



0.9 

0.95 

1.0 

1.1 

1.3 

1.25 

1.05 

1.1 

1.0 

1.05 

•* 

.95 

.9 

.95 

1.0 

1.1 

1 

25 

1.3 

1.0    ; 

1.1    j 

1.0 

1.0 

.95 

.95 

.9 

.95 

1.0 

1.1 

1 

2 

1.3 

. 

1.0 

1.05 

1.0 

1.0 

.95 

.95 

.9 

.95 

1.0 

1.1 

1 

2 

1.3 

. 

1.0 

1.1    , 

.95 

1.0 

.95 

.95 

.9 

.95 

1.0 

1.1 

1 

o 

1.3 

1.0    | 

1.05  ' 

.05 

1.0 

.95 

.95 

.9 

.95 

1.0 

1.2 

1 

2 

1.3 

. 

1.0 

1.0    ' 

1.0 

1.0 

.95 

.95 

.9 

.95 

1.0 

1.3 

1 

o 

1.3 

1.0    . 

1.0 

1.05 

1.0 

.95 

1.0 

.9 

.95 

1.0 

1.2 

1 

2 

1.3 

,. 

1.0 

1.0    1 

1.0 

1.0 

.95 

1.0 

.9 

1.0 

1.0 

1.2 

1 

2 

1.3 

1.0 

1.0 

1.0 

.95 

1.0 

.95 

.95 

1.0 

1.0 

1.2 

1 

2 

1.3 

1.0 

1.0 

1.0 

.95 

1.05 

.95 

.95 

1.0 

1.0 

1.2 

1 

2 

1.3 

,. 

1     1-0    , 

1.0 

1.0 

.95 

1.1 

.95 

1.05 

1.0 

1.0 

1.2 

1 

2 

1.3 

.. 

'     1.0 

1.0 

1.05 

1.0 

1.05 

.95 

1.05 

1.0 

1.0 

1.2 

1 

2 

1.3 

.. 

1.05 

1.0 

.95 

1.0 

1.0 

.95 

1.0 

1.0 

1.0 

1.2 

1 

2 

1.3 

1.05 

.05 

1.05 

1.0 

.95 

.95 

1.0 

1.0 

1.0 

'  1.2 

1 

2 

1.3 

1.05  ! 

1.0 

1.1 

1.0 

» 

.95 

1.0 

1.0 

1.0 

1.2 

1 

2 

1.3 

1.05 

1.0 

1.1 

1.0 

.9 

.95 

.95 

1.0 

1.05 

1.2 

1 

2 

1.3 

j     1.05 

i.o  j 

1.05 

1.0 

.9 

.95 

.95 

1.0 

1.05 

1.2 

1 

2 

1.3 

.. 

1.05 

1.25  , 

1.1 

1.0 

.9 

.95 

.95 

1.0 

1.05 

1.2 

1 

2 

1.3 

,. 

1.0    ' 

1.15  ' 

1.05 

1.0 

.9 

.95 

.95 

1.0 

1.05 

1.2 

1 

2 

1.3 

1.05 

1.05 

1.05 

1.0 

.9 

.95 

.95 

1.0 

1.05 

1.2 

1 

2 

1.3 

1.1 

1.05 

1.05 

1.0 

.95 

.95 

.95 

1.0 

1.05 

1.25 

1 

2 

1.3 

i    lA    1 

1.05 

1.05 

.9 

.95 

.95 

.95 

1.0 

1.05 

1.25 

1 

2 

1  3 

1     '■' 

1.0    | 

1.0 

.9 

.95 

.95 

.95 

1.0 

1.05 

1.25 

1 

2 

1.3 

1.05 

1.0    : 

1.0 

.95 

.95 

.95 

.95 

1.0 

1.05 

1.25 

1 

2 

1.3 

1.0    1 

1.05 

1.1 

.95 

1.0 

.95 

.95 

1.0 

1.05 

1.2 

1 

2 

1.3 

1.0 

1.0    i 

1.1 

.95 

1.0 

.95 

.95 

1.0 

1.1 

1.2 

1 

2 

1.3 

1.0 

1.0    j 

1.0 

.95 

1.0 

.95 

.95 

1.0 

1.15 

1.2 

1 

25 

1.3 

i   10 



1.1 

.9 

.95 

.95 

.95 

1.0 

1.2 

1.2 

1 

25 

1.3 

1.0    > 

1.05 

.9 

.95 

.9 

.95 

1.0 

1.1 

1.2 

1 

25 

1.3 

i.o  ! 

I 

1 

1.05 



.95 

.95 

1.0 



1.25 

1.3 

ng  table  for  Willow  Cnrk  at  Merrill  mile,  Cal.,  from  Jubf  I,  IW)4,  to  Ihcembcr 
31,  M)f>. 


\    'Discharge.       <^    ;  Discharge,  j    ^ 


.      Second-feet  }\     Fret.     Srrond-frrt..      Frrl. 
0  16    ,;        1.10  20    i;        1.20 


Discharge.      \^{^tm     Discharge. 


Second -fr  ft.       Ftft.     .Sfcttwt-fect, 
22    ,         1.30  24 


e  above  tabic  is  applicable  only  foropen-channc)  conditions.    It  in  based  on  four  discharge 


e  above  table  is  applicable  only  foropen-cnani 
is  made  during  1904.    It  is  fairly  well  defined. 
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Estimated  monthly  discharge  of  Willow  Creek  at  MerriUtnUe,  Cal.,for  7905. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Total  i 


Maximum. ;  Minimum.      Mean. 


18 

17  : 

17 

16 

16 

16 

16  , 

17 

18 

20 

22 

23 


18.5 
18.8 
18.6 
17.6 
17.1 
17.0 
16.9 
17.7 
18.7 
21.9 
22.2 
24.0 


16  , 


19.1 


.Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  wi 
correction. 

WILLOW  CREEK  NEAR  STANDISH,  CAT.. 

This  station  was  originally  established  June  4, 1900.  It  was  reestablished  Janui 
1905,  and  discontinued  December  31,  1905.  It  is  located  at  the  bridge  on  the  road 
Susan ville  to  Hot  Springs  and  is  about  1}  miles  above  the  junction  of  the  creek  with J 
River.    It  is  about  4  miles  west  of  north  from  Standish. 

The  channel  is  straight  for  300  feet  above  and  250  feet  below  the  station.  The  right 
is  rather  low  and  is  subject  to  overflow  at  extreme  high  water;  the  left  bank  is  high  an 
liable  to  overflow.    The  stream  bed  is  sandy  and  liable  to  shift  somewhat. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings 
the  end  of  the  bridge  on  the  left  bank,  the  bridge  being  marked  at  5-foot  intervals  aero 
stream. 

The  gage,  which  is  read  once  each  day  by  T.  E.  Ravenscroft,  a  farmer  who  lives  nei 
station,  is  a  4  by  4-inch  vertical  timber  and  is  fastened  to  the  left  abutment  of  the  brid 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Pap 
the  United  States  Geological  Survey: 

Description:  51,  p  407;  66,  p  115. 

Discharge:  51,  p  407. 

Gage  heights:  51,  p  407;  66,  p  115. 

Discharge  measurements  of  Willow  Creek  near  Standish,  Col.,  in  1905. 


Date. 


January  24 

January  29.. 
February  26. 

April  23 

November  19. 


Hydrographer. 


J.  Branham. 

do 

....do 

....do 

....do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Square 
feet. 

Feet  per 
second. 

57 

117 

0.80 

57 

87 

.79 

57 

105 

.79 

32 

21 

.95 

57 

56 

.61 

height.  '  d 


Feet. 
6.15 
5.35 
5.75 
4.00 
4.80 


SUSAN    RIVER    BASIN. 
Daily  gage  height,  in  feet,  of  Willow  Creek  near  Standish,  Col.,  for  1905. 
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Day. 

Jan. 

1            1 
Feb.  j  Mar.  '  Apr. 

May. 

June.    July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

6.6 
6.6 
5.0 
5.0 

6.8 
6.7 
5.9 

5.0  \      5.5 
4.8         *  3 

4.0 
4.0 
4.0 
4.0 

4.0 
4.0 

3.0 

in 

4.0 
4.0 
4.0 
4.0 

4.2 
4.5 
4.4 
4.4 

5.0 
4.8 
4.6 
4.3 

5.0 
5.1 
5.0 
5.0 

5.0 

» 

5.3 

I.. 

4.0 
4.0 

5.0 
5.0 

4.0         3.0 

5.2 

1... 

4.0 

6.0 

5.0 

> 

4.6 
4.6 

5.8  !      4.0 
6.0        4.4 

4.8 
4.5 

4.0 
4.0 

4.0 
4.0 

5.8 
4.8 

4.0 
4.0 

4.4 

4.4 

4.0 
4.0 

5.0 
5.1 

5.1 

*... 

5.0 

7 

4.6 
4.6 

6.0        4.4 

5.8  j      4.4 

4.0 
4.0 

4.0 
4.0 

4.0 
4.2 

4.0 
4.0 

4.0 
4.0 

4.4 
4.4 

4.0 
4.2 

5.2 
5.0 

5.2 

*... 

4.1 

*... 

4.6 

5.6         4.0 

4.0 

4.0 

4.1 

4.0 

4.0 

4.4 

4.2 

5.0 

4.1 

)... 

4.6 

5.0         4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.1 

5.2 

4.4 

1... 

4.6 

5.0!      4.4 

4.0 

4.2 

4.0 

4.0 

4.2 

4.0 

4.1 

5.1 

4.4 

2... 

4.7 

5.0  1      4.0 

3.8 

4.2 

4.0 

6.0 

4.0 

4.0 

4.0 

4.6 

4.4 

5.... 

4.7 

5.0         4.0 

4.0 

4.0 

4.0 

6.0 

4.0 

4.0 

4.0 

4.4 

4.3 

L... 

4.7 

5.0         4.0  .      4.0 

.    4.0 

4.0 

5.8 

4.0 

6.0 

4.0 

4.4 

4.5 

> 

5.8 

5.8 

6.0 

6.0 

6.4 

6.35 

6.0 

7.6 

7.8 

6.0 

6.0 

5.8 

5.6 

5.6 

5.7 

5.0 

5.6 

4.6         4  4  :       4.0 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
3.8 
3.8 
3.8 

4.0 

5.0 

4.0 
4.0 
4.0 
4.2 
4.2 
4.6 
4.5 
4.6 
4.2 
4.0 
4.0 
4.2 
4.2 
4.2 
4.2 
4.3 
4.2 

5.8 
5.0 
5.0 
5.0 
5.0 
5.0 
4.8 
4.8 
4.8 
4.6 
4.5 
5.0 
6.0 
5.8 
5.8 

4.0 
4.1 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
5.0 
5.1 
5.2 
5.2 
5.1 
5.5 
5.2 

4.4 

4.6 
4.8 
4.8 
5.0 
5.0 
4.8 
4.6 
4.6 
4.5 
4.4 
4.8 
4.8 
5.0 
5.0 
5.0 

4.1 

\.... 

4.7 
4.7 
4.7 

4.4         4.0 
4.4         4.0 
4.4         4.0 

I 
4.0         5.8 

4.1 

4.0 
4.0 
4.0 
4.0 

5.8 
5.8 
6.0 
6.0 

•  4.3 

\ 

4.3 

5.1  ,      5.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.3 

( 

6.0 
7.8 
7.8 
7.0 
6.2 
6.0 
6.3 
5.0 
5.0 

5.0 
5.2 
5.2 
5.0 

4.3 

4.0  j      6.0 
4.0         5.0 

4.0 

, 

5.0 

4.0 
4.0 
4.0 
6.2 
5.0 
4.0 
4.0 
3.6 

5.0 
4.8 
4.1 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

5.0 

4.8         4.0 
4.6  •      4.0 

5.2 

5.0 

5.3 
5.0 
5.0 

4.0 
4.0 
4.0 

5.2 

5.3 

5.3 

5.0         4.0 
5.0         4.0 

5.3 

5.0        5.0 
5.0 

5.3 

5.5 

i 

5.3 

'ation  rating 

lablefo 

r  Willow  Cretk  near 

Standish,  Col.,  from 

Januc 

\ry  1  to  Decern 

berSl, 

1906. 

Gage 
height. 

DUchfi 

irge. 

h&l  D"*h 

I 
arge. 

h33R.|°"« 

harge. 

Gage 
height. 

Dia 

charge. 

1 

Feet. 

Second 

-feet). 

Feet.     Secon 

d-feet. 

Feet.     Seem 

ad-feet. 

Feet. 

Sect 

md-feet 

3.60 

10 

4.70 

34 

5.80 

86 

6.90 

165 

3.70 

11    1 

4.80 

37 

5.90    ! 

92 

7.00 

173 

3.80 

13    ' 

4.90 

41    ' 

6.00 

98 

7.10 

181 

3.90 

15    | 

5.00 

45             6. 10    j 

105 

7.20 

189 

1        4.00 

17    , 

5.10 

49     |        6.20    I 

112 

7.30 

197 

1        4.10 

19    1 

5.20 

54    !         6.30 

119 

7.40 

205 

1        42° 

21     | 

5.30 

59     :        6.40 

126 

7.50 

213 

4.30 

23    | 

5.40 

64    !|        6.50 

133 

7.60 

221 

1        4.40 

25    1 

5.50 

69    .|        6.60 

141 

7.70 

229 

4.50 

28    | 

5.60 

74             6. 70 

149 

7.80 

238 

1        4.60 

i 

31 

5.  70 

80 

6.8f 

) 

157 

Note.— The  above  table  Is  applicable  only  for  open-channel  conditions.    It  is  based  on  five  discharge 
easurementa  made  during  1905  hctwixtn  gage  heights  4  feet  and  6.15  feet.    It  is  not  well  denned. 
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Estimated  monthly  discharge  of  Willow  Creek  near  Standish,  Col.,  for  1905. 


Month. 


Discharge  in  second-feet. 


Total  In 


Maximum. 

Minimum. 

Mean. 

acre-feet. 

238 

31 

80.4 

4,M 

238 

31 

89.4 

4.W 

09 

17 

33.5 

2,W 

69 

17 

22.9 

1,» 

21 

13 

17.0 

1,06 

112 

10 

21.1 

1,25* 

98 

0 

45.2 

2,841 

31 

17 

19.6 

1,305 

98 

17 

41.0 

2,44) 

60 

17 

31.8 

1,555 

54 

25 

39.6 

2,351 

59 

17 

38.7 

2,39 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


40.1 


28,00 


Note.— Ice  conditions  not  known;  open-channel  rating  table  applied  to  winter  months  without 
correction. 

OWENS  RIV^jR  DRAINAGE  BASIN. 

Owens  River  has  its  source  in  the  Sierra  Nevada,  in  eastern  California,  and  flows  southeast- 
ward, parallel  with  this  range,  finally  discharging  its  waters  into  Owens  Lake.    This  basin 
has  a  length  from  north  to  south  of  approximately  150  miles  and  a  width  of  from  20  to  25 
miles.     It  lies  between  the  Sierra  Nevada  on  the  west  and  the  White  Mountains  on  the  east. 
Practically  the  entire  flow  of  this  river  is  derived  from  the  Sierra  Nevada,  as  it  drains  the 
eastern  slope  of  this  range  from  Mount  Lyell,on  the  north,  to  a  point  some  distance  below 
Mount  Whitney,  on  the  south .    The  White  Mountains  furnish  no  water  for  this  stream  except 
in  times  of  very  heavy  rain  storms,  which  seldom  occur  on  this  range.     Numerous  tributa- 
ries enter  Owens  River  from  the  west,  which  have  their  sources  in  the  high  elevations  of  the 
Sierra  Nevada,  extending  from  the  northern  to  the  southern  limits  of  this  basin.    The  topog- 
raphy of  that  portion  of  the  Sierra  Nevada  which  is  drained  by  this  stream  is  extremely 
rough  and  precipitous,  the  mountains  rising  abruptly  from  Owens  Valley  to  elevations  of 
13,000  to  14, (XX)  feet.    The  rock  formation  is  of  granite,  with  very  little  soil  covering,  and 
sparse  timber  growth.     Numerous  lakes  and  marshes  lie  in  the  upper  reaches  of  this  portion 
of  the  drainage  basin.     Owens  River,  a  short  distance  below  its  source,  enters  a  flat,  swampy 
country  known  as  Long  Valley,  where  a  considerable  quantity  of  its  flow  is  used  for  the  irri- 
gation of  meadow  lands  for  stock  raising.     This  water  returns  to  the  river  channel  at  the 
lower  end  of  Ix>ng  Valley,  where  the  stream  enters  a  deep,  narrow  gorge  with  heavy  grade. 
As  the  river  breaks  from  this  canyon  it  enters  Owens  Valley,  through  which  it  flows  for  about 
80  miles,  finally  discharging  into  Owens  Lake.    The  gaging  station  at  Round  Valley  is  located 
at  the  lower  end  of  this  canyon.     Below  this  point  numerous  diversions  are  made  for  the  irri- 
gation  of  land  in  Owens  Valley,  where  the  soil  is  extensively  cultivated,  and  large  areas  are 
used  for  raising  hay  and  grain.     This  country  is  particularly  adapted  to  stock  raising,  which 
is  carried  on  to  a  large  extent  throughout  the  valley.     There  are  numerous  opportunities 
for  the  construction  of  storage  reservoirs  within  this  basin,  both  on  the  main  stream  and  on 
the  upper  reaches  of  its  tributaries,  though  none  have  been  constructed  as  yet.     The  pre- 
cipitation is  extremely  light  within  the  area  of  the  basin,  except  on  the  high  elevations  of 
the  Sierra  Nevada,  where  there  is  a  heavy  fall  of  snow.     The  melting  of  the  snow  in 
spring  and  summer  feeds  the  numerous  tributaries  of  this  river,  insuring  a  continued  flow 
throughout  the  year. 

The  results  of  data  collected  in  Owens  River  Valley  are  contained  in  Water-Supply 
Paper  No.  177,  which  presents  the  results  of  all  the  hydrographic  data  collected  in  the  State 
of  California  during  1905. 
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MINOR  GREAT  BA8IN  DRAINAGE. 
PRINCIPAL  STREAMS. 

The  minor  Great  Basin  drainage  includes  large  areas  in  Oregon,  Nevada,  Utah,  and 
California,  in  which  the  water  supply  is  very  limited,  most  of  the  streams  being  intermittent. 

The  work  of  the  United  States  Geological  Survey  on  this  drainage  in  1905  covered  only 
the  collection  of  data  concerning  streams  in  Oregon,  which  are  here  classified  by  the  lakes 
into  which  they  flow,  as  follows:  Silvies  River,  discharging  into  Malheur  Lake ;  Silver  Creek, 
into  Harney  Lake;  Silver  Creek,  Bridge  Creek,  and  Bear  Creek,  into  Silver  Lake;  Summer 
Lake  and  Ana  River,  into  Summer  Lake;  and  Chewauran  River,  into  Abert  Lake. 

MALHEUR  LAKE  BASIN. 
MALHEUR  LAKE  AT  THE  NARROWS,  OREGON. 

This  station  was  established  May  14,  1903.  It  is  located  at  the  highway  bridge  across 
"Hie  Narrows.  The  station  is  maintained  for  the  purpose  of  obtaining  data  in  regard  to 
the  fluctuations  of  the  lake,  which  has  no  outlet. 

The  gage  is  a  1  by  4  inch  board,  10  feet  long,  fastened  to  a  telegraph  pole.  It  is  read 
from  the  bridge  once  each  week  by  R.J.  Haines,  the  postmaster.  The  bench  mark  is  a  United 
States  Geological  Survey  standard  iron  bench-mark  post,  set  at  the  east  end  of  the  bridge, 
on  the  south  side  of  the  road,  near  the  fence  and  about  200  feet  from  the  gage;  its  elevation 
is  8.20  feet  above  the  zero  of  the  gage  and  4,088  feet  above  sea  level. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
frf  the  United  States  Geological  Survey: 

Description:  100,  p  429;  133,  pp  344-345. 
Gage  heights:  100,  p  430;  133,  p  345. 

Gage  height,  in  feet,  of  Malheur  Lake,  at  The  Narrows,  Oregon,  for  1905. 


Day. 

June.  1 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

2 

4.2 

2.7 

4 

I 



3.0 

5 

1 

,0 

7 

1 

3.45 

1 

8 

... 

, 

5.65 

1 

9 

4.0 

2.65 

11 : 1 1 

2.9 

12 

1 

4.8 

1 

14 

3.3 

15 



1 

"5.7l 
1 

5.5 

16 

3.85 

2.65 

18 

2.8 

19 i j 

4.6 

21 -           ....J 1 

3.2 

22 

1 

5.35 

23 

3.6 

25 l 

2.75 

26 I 

4.4 

28 ! 

3.1 

29 

1 

5.2 

30 

3.5 

1 
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SIL.VIES  RIVER  NEAR  SIIATES,  OREG. 

Silvies  River  rises  at  Soda  Spring,  in  southern  Grant  County,  Oreg.,  flows  southwest, 
then  southeast,  and  discharges  into  the  north  end  of  Malheur  Lake. 

A  temporary  station  was  established  near  Silvies,  Oreg.,  May  8,  1903,  and  gage  heights  I 
were  read  by  John  Craddock  from  May  8  to  June  26,  1903.  One  discharge  measurement 
was  made  at  the  temporary  station.  June  16,  1903,  a  permanent  gage  was  established 
at  the  proposed  dam  site  one-half  mile  below  the  temporary  gage,  2  miles  west  of  the  stage 
road,  and  three-fourths  of  a  mile  below  the  mouth  of  Trout  Creek.  There  is  a  dam  1) 
mile  upstream. 

The  channel  is  straight  for  150  feet  above  and  200  feet  below  the  station.  The  right 
bank  is  low,  and  will  overflow  at  high  water  for  a  considerable  distance ;  the  left  bank  is 
high  and  rocky,  and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gnvel, 
is  free  from  vegetation,  and  shifts  somewhat.  All  the  water  passes  beneath  the  cable  it 
all  stages. 

Discharge  measurements  are  made  from  a  five-eighth  inch  galvanized-iron  cable,  with  i 
span  of  494  feet,  located  75  feet  downstream  from  the  gage.  It  is  supported  in  the  center. 
The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire,  29  feet  from  the  cable  support. 

The  gage  is  an  inclined  2  by  6  inch  plank  on  the  left  bank.  No  bench  marks  have  been 
established. 

This  station  was  not  maintained  regularly  during  1905,  but  a  few  discharged  measure- 
ments were  made  when  measurements  were  made  at  Burns,  a  station  on  the  same  stream 
below  this  point. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey. 

Description:  1005  p  434:  133,  pp  345-340. 

Discharge:  100,  p  434;  133,  p  346. 

Discharge,  monthly:  100,  p  436;  133,  p  348. 

Gage  heights:  100,  p  435;  133,  p  347. 

Rating  table:  100,  p  435;  133,  p  347-348. 

Discharge  measurements  of  Silvies  River,  near  Silvies,  Oreg.,  in  1905. 


Date. 


March  23... 
April  13.... 

April  20 

May  25 

October  24. 


Ilydrographer. 


M.  Ii.  Lewis. 

do 

do 

do 

do 


Width, 


Feet. 

47 
47 
48 
43 
18 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second' 
feet. 

174 

0.96 

4.55 

1« 

165 

.95 

4.65 

136 

178 

1  08 

4.82 

193 

135 

.70 

3.90 

94 

6.5 

63 

2.00 

41 

SILVIKS  KIVER  NEAK  BURNS,  OREO. 

Tli is  station  was  established  as  a  temporary  station  May  10,  1903,  and  was  made  per- 
manent August  14,  190.3.  A  new  gage  and  a  cable  for  discharge  measurements  were 
installed  January  19,  1904.     The  station  is  located  about  10  miles  above  Burns,  Orcg. 

The  channel  is  straight  for  75  feet  above  and  below  the  cable.  The  right  bank  is  low, 
and  is  liable  to  overflow  for  a  considerable  distance.  The  left  bank  is  high  and  rocky, and 
will  not  overflow.  Both  banks  have  been  cleared  of  brush.  At  the  gage  the  bed  of  tbf 
stream  is  composed  of  clean  sand  and  gravel.  There  is  but  one  channel  at  low  water;  i* 
high  stages  there  are  two  or  more  channels.  All  the  waters  passes  beneath  the  cable  •* 
all  stages. 

Discharge  measurements  are  made  from  a  five-eighths  inch  galvanized-iron  cable,  with* 
span  of  390  feet,  located  at  Lampshirs  place,  1  mile  above  the  gage.  In  addition  totb* 
timber  supports  at  the  ends,  t\\e  ca\Ae  \a  avuppottad.  *k  *,  ^oint  167  feet  from  the  init»l 
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for  soundings  by  a  tree  10  inches  in  diameter.  The  initial  point  for  soundings  is 
ffo  of  the  tagged  wire,  22$  feet  from  the  lower  end  of  the  tumbuckle.  At  low  water, 
the  current  is  sluggish,  discharge  measurements  are  made  by  wading. 
>  gage,  which  is  read  once  each  day  by  Leonia  Parker,  is  located  10  feet  below  the 
5  near  Parker's  house.  It  is  in  two  sections,  both  consisting  of  2  by  6  inch  timbers 
>rted  by  a  frame  secured  to  the  bank.  The  lower  section  is  inclined  and  reads  from 
2.6  feet ;  the  upper  section  is  vertical  and  reads  from  12.7  to  17  feet.  The  new  gage  has 
me  datum  as  the  old  one  which  it  replaced.  The  bench  mark  is  the  highest  point  of  a 
rock  on  the  right  bank,  directly  across  the  river  from  the  gage,  from  which  it  is  135 
istant;  elevation  above  zero  of  gage,  19.76  feet. 

3rmation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
United  States  Geological  Survey: 

ription:  100,  pp  431-432;  133,  pp  348-349. 
haige:  100,  p  432;  133,  p  349. 
barge,  monthly:  100,  p  433;  133,  p  351. 
5  heights:  100,  pp  432-433;  133,  p  350. 
ng  table:  100,  p  433;  133,  p  351. 

Discharge  measurements  of  Silvies  River  near  Bums,  Oreg.,  in  1905. 


>ate. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

21 

M.  L.  Lewie 

Feet. 
56 
55 
55 
57 
28 
25 

Square 
feet. 
476 
466 
438 
520 
22 
17 

Feet  per 
second. 

0.95 

.87 

.80 

.36 

.89 

.78 

Feet. 
7.55 
7.70 
6.65 
4.75 
2.54 
2.40 

Second- 
feet. 

450 

11 

do 

406 

85 

do 

352 

la 

do 

190 

1 

Ivan  Landes 

20 

er  3 

M.  L.  Lewis 

13.4 

*  Water  at  cable  backed  up  by  dam  one-half  mile  below,  but  no  effect  on  gage  height. 
Daily  gage  height,  in  feet,  of  Silvies  River  near  Burns,  Oreg.,  for  1906. 


y. 

Jan. 

Feb. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

3.5 

2.9 

6.8 

3.8 

2.8 

2.4 

2.3 

2.4 

2.5 

2.5 

3.9 

2.9 

6.5 

3.8 

2.8 

2.4 

2.3 

2.4 

2.5 

2.5 

3.4 

2.9 

6.3 

3.9 

2.8 

2.4 

2.3 

2.4 

2.5 

2.5 

» 

3.3 

2.9 

6.25 

3.9 

2.8 

2.4 

2.3 

2.4 

2.5 

2.5 

3.1 

2.9 

6.2 

3.9 

2.8 

2.4 

2.3 

2.4 

2.5 

2.5 

2.9 

2.9 



6.0 

3.9 

2.8 

2.4 

2.3 

2.4 

2.5 

2.5 

2.8 
2.7 
2.7 

5.9 
5.2 
5.3 

3.9 
3.8 
3.8 

2.8 
2.6 
2.6 

2.4 
2.4 
2.35 

2.3 
2.3 
2.3 

2.4 
2.4 
2.4 

2.5 
2.5 
2.5 

2.5 

2.5 



8.3 

2.5 

2.7 

8.0 

5.4 

3.8 

2.6 

2.35 

2.3 

2.4 

2.5 

2.5 

2.7 



7.75 

5.6 

3.' 

2.6 

2.35 

2.3 

2.4 

2.5 

2.5 

2.7 



7.35 

5.6 

3.5 

2.6 

2.3 

2.3 

2.4 

2.5 

2.5 

2.7 

7.15 

5.6 

3.4 

2.6 

2.3 

2.3 

2.4 

2.55 

2.5 

2.7 

7.05 

5.5 

3.4 

2.6 

2.3 

2.3 

2.4 

2.55 

2.5 

6.65 

6.65 

6.9 

7.0 

7.0 

7.0 

7.2 

7.3 

7.15 

5.0 
4.9 
4.8 
4.4 
4.2 
4.2 
4.2 
4.2 
4.2 

3.4 
3.3 
3.3 
3.2 
3.2 
3.0 
3.0 
2.9 
2.8 

2.6 

2.6 

2.6 

2.6 

2.55 

2.55 

2.5 

2.5 

2.55 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

2.55 
2.55 
2.55 
2.55 
2.55 
2.5 
2,5 
2.5 
2.5 

2.5 

2.5 

2.45 



2.45 

2.4 

2.4 

2.4 

2.4 

2.4 
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Daily  gage  height,  in  feet,  of  Silver  Creek  near  Riley,  Oreg.,for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Oct. 

D*\ 

1 

5.0 

5.4 
5.4 
5.4 
5.4 
5.3 

5.9 
6.0 
6.0 
6.0 
6.1 

6.9 
7.0 

7.1 
7.2 
7.7 
7.8 
7.9 
7.9 

7.5 
7.2 
7.1 
7.0 
6.9 
6.8 

6.7 

6.7 

7.0 

6.9 

6.95 

6.9 

6.8 

7.0 

7.05 

6.9 

6.8 

6.7 

6.8 

6.65 

6.6 

6.55 

6.5 

6.4 

6.45 

6.45 

6.4 

6.4 

6.2 

6.0 

5.25 
5.25 

5.25 

5.25 

5.25 

5.2 

5.2 

5.2 

4.75 

4.7 

4.7 

4.7 

4.7 

4.65 

4.6 

3.75 

4.2 

4.45 

4.4 

4.3 

4.4ft 

4.7 

2... 

3 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

4 

5 

6 

7 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

6.8 
6.6 
7.0 
7.0 
7.5 
7.9 

8 

9.             

10 

5.0 
5.0 
5.0 
5.0 
6.7 
9.0 

i            i 

11 

*  '       "I            1 

12.              

5.2 
5.1 
5.0 
5.0 
5.0 
5.0 

1 

13 

14               

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

8.2 
8.1 
8.0 
8.8 
8.9 
8.5 

15 

5.8 
5.8 
5.8 
5.8 
5.7 
5.7 

5.6 

5.55 

5.5 

5.45 

5.45 

5.45 

5.3 
5.3 
5.3 

17                             

6.4 
6.3 
6.0 
6.0 
5.8 
6.8 

. 

19                             ... 

4.95 

4.95 

4.95 

4.9 

4.9 

4.9 

21 

7.8 
7.7 
7.0 
7.4 
6.4 
6.0 

8.1 
8.0 
7.9 
7.8 
7.5 
7.5 

22 

23 

8.6 
7.7 
6.4 
6.4 
6.0 
5.8 

1 

25 

5. 

26 

4.9 

4.85 

4.85 

4.85 

4.85 

5. 

27 

5. 

6.2 

7.4 
7.4 
6.8 
6.7 

'        5. 

29 .- 

«v 

30 

5. 

31 

5.5 

5.: 

Station  rating  table  for  Silver  Creek  near  Riley,  Oreg.,from  January  1  to  December  31, 19*$ 


Gage 
height. 

Discharge. 

Gage 
heignt. 

Discharge. 

Gage 
!  height. 

Discharge. 

|   height. 

Discharge. 

Feet. 

Second-feet. 

1 

Feet. 

Second-feet. 

;      Feet. 

Second-feet. 

Frit. 

Second-feet. 

4.20 

0.0 

5.40 

26 

6.60 

83 

7.70 

145 

4.30 

.2 

5.50 

30 

I        6.70 

89 

7.80 

151 

4.40 

.6 

5.60 

34 

'        6.80 

94 

|        7.90 

157 

4.50 

1.0 

,        5.70 

38 

6.90 

99 

j        8.00 

163 

4.60 

3 

5.80 

42 

1        7.00 

105 

8.10 

169 

4.70 

6 

5.90 

47 

7.10 

111 

a  20 

175 

4.80 

8 

6.00 

52 

|        7.20 

116 

8.30 

181 

4.90 

11 

6.  10 

57 

1        7.30 

122 

8.40 

188 

5.00 

14 

j        0.20 

62 

7.40 

127 

I        8.50 

195 

5.10 

17 

1        6.30 

67 

7.50 

133 

8.60 

202 

5.20 

20 

6.40 

73 

7.60 

139 

8.70 

209 

5.30 

23 

6.50 

1 

78 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  disch*i? 
measurements  made  during  1905.    It  is  well  defined. 
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iimated  monthly  discharge  of  Silver  Creek  near  Riley,  Oreg.,for  1905. 


Month. 

Discharge  in  second 
Maximum.    Minimum. 

-feet. 
Mean. 

58.8 
41.9 
128 
110 
51.0 
15.5 

Total  In 
acre-feet. 

230  I                 14 
151  j                 14 
223                   47 

157  1                 89 
94  j  '              23 
23  I                 10 

3,616 
2,327 
7,870 
6,545 
3,136 
922 

od 

1 

24,020 

i               1 

conditions  not  known;  open-channel  rating  table  applied  to  winter  months  without  cor- 
harge  interpolated  on  days  when  gage  was  not  read.  Records  fragmentary  after  July  8, 
)  regular  observer.    Creek  was  dry  in  August,  September,  and  the  greater  part  of  July. 

SILVER  LAKE  BASIN. 

SILVKR    CREEK    XEAR   SILVERLAXE,  OREG. 

k  rises  in  the  western  part  of  Lake  County,  Oregon,  flows  northward  to  Pauline 

.rsh,  then  turns  abruptly  to  the  southeast  and  enters  Silver  Lake. 

\  station  was  established  December  29,  1904.     It  is  located  0.9  mile  above  the 

e,  1.6  miles  southwest  of  Silver  Lake,  Oreg. 

el  is  straight  for  100  feet  above  and  75  feet  below  the  cable.     Both  banks  are 

[•lean,  and  not  subject  to  overflow.     The  bed  of  the  stream  is  composed  of  rock 

i  free  from  vegetation,  and  is  permanent.    There  is  but  one  channel  at  all  stages. 

is  swift. 

measurements  are  made  by  means  of  a  cable,  car,  tagged  wire,  and  stay  wire, 

e  gage.     The  initial  point  for  soundings  is  9.2  feet  west  from  the  anchor  bolt  on 

of  the  cable. 

which  was  read  during  1905  once  each  day  by  Henry  Egli,  is  an  inclined  staff, 

jht  bank.     The  bench  mark  is  a  copper  bolt  cemented  in  the  solid  rock  on  the 

ic  stream,  43  feet  downstream  from  the  cable,  and  12  feet  from  the  edge  of  low 

tion  above  zero  of  gage,  8.12  feet. 

scharge  measurements  of  Silver  Creek  near  Silver  Lake,  Oreg.,  in  1905. 


llydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second' 
feet. 

.    I.  Landes 

21 
22 

21 

26 
34 
41 

0.98 
1.50 
1.82 

1.00 
1.35 
1.70 

25 

do 

51 

.' do 

74 

do 

22 

44 

2.26 

1.90 

100 

do 

24 

33 

1.45 

1.30 

48 

do 

21 

28 

1.24 

1.10 

34 

do 

18 

19 

lr30 

.99 

24 

do 

10 

9.2 

2.17 

.79 

20 

do 

10 

8.1 

1.83 

.74 

14.8 

do 

9 
10 
9.5 

9.8 
9.9 
9.2 

2.12 
2.22 
1.59 

.74 
.93 
.73 

21 

do 

22 

do 

14.8 

do 

9.5 

8.3 

.95 

.00 

7.9 

nts  made  about  16  feet  above  cable;  meter  on  rod. 
nts  made  about  40  feet  above  cable;  meter  on  rod. 
nts  made  about  50  feet  above  cable;  meter  on  rod. 
nts  made  about  50  feet  above  cable;  meter  on  cable. 
Inches  thick. 
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Daily  gage  height,  in  feet,  cf  Silver  Creek  near  Silver  Lake,  Oreg.,f  r  Jftil 


Day. 


Jan. 


1 

2 

3 

4 

5.. 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


1.0 

1.0 

1.05 

1.0 
.95 
.95 

1.0 

1.0 

1.0 
.95 
.95 

1.25 

1.25 

1.5 

1.6 

1.5 

1.25 

1.2 

1.1 

1.0 

1.0 

1.0 

1.05 

1.45 

1.6 

1.35 

1.2 

1.2 

1.1 

1.05 

1.05 


Feb.  i 

Mar. 
1.5 

Apr. 

May. 

1.8 

June. 
1.05 

July. 
0.9 

Aug. 
0.8 

Sept. 
0.8 

Oct. ; 

0.75 

Nov.    Dec. 
0.8      at 

,0 

1.5    ' 

1.0 

1.7 

2.45 

1.65 

1.0 

.85 

.85 

.75 

.75 

.75       .7 

1.0 

1.7 

2.4 

1.4  . 

1.1 

.85 

.8 

.75 

.75 

.75        7 

.95 

1.6 

2.4 

1.3 

1.2 

.85 

.8 

.75 

.75  , 

.75|     •" 

.95 

1.5 

2.8 

1.4 

1.15 

.8 

.8 

.75 

.75  1 

.75       .7 

.95 

1.85 

2.5 

1.3 

l.l 

.75 

.8 

.75 

.8 

.85       .75 

.9 

1.8 

2.0 

1.3 

1.15 

.7 

.8 

.75 

.9 

k  ;    .7 

1.3 

1.6 

1.95 

1.35 

1.2 

.7 

.8 

.75 

.85  ; 

1.2          75 

1.2 

1.4 

1.7 

1.65 

1.1 

.7 

.8 

.75 

.85 

1.2   |     .75 

1.1 

1.45 

1.75 

1.35 

1.05 

.75 

.8 

.75 

.8    ■ 

1.25 1     .1 

1.0 

1.6 

1.6 

1.4 

1.05 

.75 

.75 

.75 

•»! 

1.2    ,    Lt 

1.05 

1.55 

1.5 

1.7 

1.0 

.8 

.8 

.75 

.75 

1.2   ■    Lt 

1.05 

1.55 

1.75 

1.55 

1.0 

.8 

.8 

.75 

.75 

1  15      Ltf 

1.0 

1.5 

1.5 

1.4 

1.0 

.8 

.8 

.75 

.75] 

.95      Lt 

1.0 

1.4 

1.4 

1.3 

1.0 

.8 

.8 

.75 

.75 

1.05      Lt 

1.0 

1.55 

1.4 

1.25 

1.0 

.8 

.8 

.75 

.75 

.85      Lt 

1.1 

1.7 

1.3 

1.25 

1.0 

.8 

.8 

.75 

.8 

.85      Lt 

1.3 

1.5 

1.55 

1.25 

1.0 

.8 

.8 

.75 

.8 

8  ;  Lt 

1.05 

1.5 

1.5 

1.2 

.95 

.8 

.8 

.75 

.75 

.8         « 

2.0 

1.65 

1.4 

1.15 

.95 

.8 

.85 

.75 

.75 

.85       .K 

2.25 

1.55 

1.4 

1.2 

.95 

.8 

.85 

.75 

.75 

.75       .1 

1.4 

1.6 

1.5 

1.15 

.95 

.8 

.8 

.8 

1      -7S 

.75       .* 

1.8 

1.6 

2.0 

l.l 

.95 

.8 

.8 

.75 

!      .75 

.75       .7 

1.4 

1.75 

1.9 

1.05 

1.0 

.8 

.8 

.75 

.75 

.75       * 

1.2 

1.9 

1.85 

1.0 

.95 

.8 

.8 

.75 

.75 

.75      11 

1.4 

2.4 

2.1 

1.1 

.95 

.8 

.8 

.75 

.75 

.7       LU 

1.5 

2.2 

1.85 

1.2 

.9 

.8 

.8 

.85 

.75 

.7   !    Lt 

1.55 

1.7 

1.4 

1.2 

.9 

.8 

.8 

.8 

.75 

.7        -t 

1.5 

1.65 

1.2 

.9 

.8 

.8 

.8 

.75 

.75       .* 

1.4 

1.5 

1.15 

.9 

.8 

.8 

.75 

.  .75 

.75.     .9 

1.4 



1.1 

.8 

.8 

.75 

LU 

Station  rating  table  for  Silver  Creek  near  Silver  Lake,  Oreg.,from  January  1  to  Dtcewho 

31,  1905. 


Gage 
height. 

Discharge. 

Gage 
:  height. 

i 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-fert. 

0.75 

15 

,         1.00 

27    , 

1.50 

62 

2.00 

107 

0.80 

17 

1.10 

33    ! 

1.60 

70 

2.10 

119 

0.85 

1                I9 

1.20 

39 

1.70 

78 

2.20 

131 

0.90 

1               21 

1        1.30 

46 

1.80 

87 

2.30 

143 

0.95 

1               24 

1.40 

54 

1.90 

97 

2.40 

155 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  12  disefcup 
measurements  made  during  1905.    It  is  well  defined  between  gage  heights  0.7  foot  and  2  leet. 
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imated  monthly  discharge  ofStfwr  Creek  near  Silver  Lake,  Oreg.ffor  1906. 

Discharge  in  second-feet. 


Month. 


Total  in 


Maximum.    Minimum.      Mean. 


acre-feet. 


71) 
137 
155 
•203 

87 

39 

:»! 

10 
ID 
21   ; 
42 
36  ! 

203 


24  ; 

21 

54 

4« 

wi 

21 

13 

15 

15 

15 

13  j 

13 

13 


36.8  , 

43.9 

73.9 

89.9 

47.2 

27.8 

m.7| 

17.1 
15.4 
15.7  ; 
21.4 
21.6 

35.  (i 


2,2€3 
2,438 
4,544 
5,349 
2,902 
1,654 
1,027 
1,051 
916 
9<5 
1,273 
1,328 


25,7ia 


e  is  known  to  form  at  this  station  during  th«»  winter  months,  but  the  observer  failed  to 
gth  of  time  that  ice  conditions  existed  during  1905.  The  open-channel  rating  table  was 
be  winter  months  without  correction. 


BRIDGE  (KEEK  NEAR  SILVER  LAKE,  OKEG. 

>eek  rises  in  western  Lake  County,  Oreg.,  and  flows  northeastward  into  Silver 
the  town  of  Silver  Lake. 

ng  station  was  established  January  21,  1905.  It  is  located  at  the  county  bridge 
it  of  Silver  Lake,  Oreg. 

nnel  is  straight  for  50  feet  al>ove  and  80  feet  below  the  station.  Both  banks 
Ran,  and  liable  to  overflow.  •  The  bed  of  the  stream  h  composed  of  sand,  is  free 
ation,  and  is  permanent.     There  is  but  one  channel  at  all  stages.     The  current 

je  measurements  are  made  from  the  downstream  side  of  the  bridge  to  which  the 
ached.  The  initial  point  for  soundings  Is  the  wes*  end  of  the  bridge*,  down- 
?,  and  is  marked  by  a  10-penny  nail  and  black  pain\ 

al  s.aff  gage,  which  was  read  one  each  day  during  1905  by  M.  S.  Henderson 
Robineit,  U  driven  2  feet  into  the  bed  of  the  stream  and  spiked  to  projecting 
the  center  of  the  bridge  on  the  downstream  side.  The  l>eneh  mark  is  a  copper 
ited  in  a  large  bowlder  on  the  east  side  of  the  stream  just  above  the  bridge; 
9.73  feet  al>ove  zero  of  gage. 

Uncharge  measurements  of  Bridge  Creek  near  Silver  Ijike,  Oreg.,  in  1905. 


Hydrography. 


i, 


I.  Lan<!es 

do... 

do... 

do... 

do... 

do... 


idth. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Vet. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

7 

3.2 

1.23 

2.05 

4.0 

7 

2.V, 

1.04 

2.05 

2.7 

7.5 

2.8 

1.00 

2.00 

2.8 

22 

12.4 

1.12 

2.72 

13.9 

22 

13.2 

1.14 

2.79 

15.0 

3 

.7 

1.14 

,05 

8 

•  Measurement  made  30  feet  below  bridge. 
t>  Measurement  made  from  bridge. 


176—00- 


4 
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Daily  gage  height,  in  feet,  of  Bridge  Creek  near  Silver  Lake,  C/reg.,for  1905. 


Day. 


Jan.      Feb.  j  Mar.      Apr.     May.    June.    July.     Aug.     Sept.     Oct.     Nov.    Da. 


1 

1.95 

2 

2.0 

3 

2.0 

4 

2.0 

5 

1.95 

<> 

1.95 

1.95 

s 

1.9 

9 

2.0 

10 

2.2 
1.95 
2.2 
2.2 
2.  2 

11     

12 

13 

14 

15 

o  o 

10 

2.4 

17 

2.4 

18 

2.4 

19 

2.4 

20 

21 

2. 3 

22 

2.3 

23 

2.15 

24 

2. 2 

2.0 

25      .   . 

2. 1 

1.95 

2<i 

2. 05 

2.0 

27 

2.0    ' 

1.9 

28 

2. 1 

1.9 

29 

2. 0 

30 

I.<i5 

31 

1.95 

1.9 

1.9 

1.9 

1.9 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.1.5 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0    . 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.9 

1.95 

1.95 


1.95 

1.95 

2.0 

2.0 

1.8 

1.8 

1.85  . 

1.85  ' 

1.S5  ; 

1.9 

1.9    , 

1..5 

1.1.5 

1.95 

2.0 

2.0 

2.0 

2.0    . 

2.0 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95  j 

2.3    I 

2.4 

2.  3 

2.3 

2.4 


2.4 
2.45 
2.4 
2.4 
2.4 
2.  A 
2.  2 
2.1 
2. 1 
2.1 
2.15 
2.1    ; 
2.1 
2.1 
24     | 
2.4    ' 
2.  65  , 
2.(i5 
2.65  I 
2.65  j 
2.65 
2.65  ! 
2.6 
2.6 
2.55 
2.6 
2. 65  | 
2.65  ! 


2.7 
2.7 


J.  <0 
2.75 

2.8 
2.8 
2.8 
2.  75 


2.7 

2.6 

2.55 

2.5 

2.5 

2.4 

2.4 

2.  35 

2.3 

2.3 

2.  25 

2.2 

2. 2 


2.2 
2.2 
2.2 


2.0 


2. 03 

2. 03 

2.02 

2.02 

2. 01 

2. 02 

1.94  2.01 

1.93  2.01 

1.94  2.01 
1.92  2.0: 
1.9  2.01 
1.9  2.01 
1.92  2.01 
1.92  2.02 
1.9  2.02 
1.92  2.0: 

1.95  2.01 
1.98  2.01 

1.96  2.02 
1.98  2.02 

1.98  2.02 
2. 00  2. 01 

1.99  2.01 
1.98  2.02 
2. 0  2. 03 
2.0  ,  2.03 
2.04  2.03 
2. 03  2. 02 

2. 03  2. 03 

2. 04  2. 03 
2.04    


2.  itt 

2.03 

2.04 

2.05 

2.06 

2.06 

2.06 

2.04 

2.  CM 

2.03 

2.04 

2.03 

2.04 

2.04 

2. 03 

2.0.1 

2. 02 

2.02 

2.02 

2.02 

2.02 

2.01 

2.01 

2.02 

2.02 

2.02  j 

2.01 

2.01 

2.02 

2.03 

2.03 


2.03 

2.03 
2.02 

2.  at 

2.03 

103 

2.03 

103 

103 

2.03 

2.03 

103 

2.02 

103 

103 

103 

2  1 

2.1 

11 

11 

2.11 

111 

2.11 

2.1 

11 

11 

109 

109 


2.1 
2.1 
1.9 
1.9 
W 
1.9 
2.0 
1.$ 
U 
101 
201 
201 
2.1 
2.1 
21 


23 
2.3 
24 
2.4 
14 


Notk.     I nc  reuse  in  guge  bright s  April  26  to  December  31  caused  by  backwater  from  a  dam.    Icpccb- 
ditions  DecemlnT  17-31. 

Station  rating  table  for  Hridqe  Creek  near  Silver  Lake,  Oreg.,from  January  1  to  April  & 

HHVj. 


^J.      I^arge.l^       Discharge.      ^       Discharge.      ,«*$ 


Discharge 


Ft  ft.      Stcond-fctt.        Fttt.      Srcond-frrt .        Fat.      Second-feet.        Feet.      Second-feet. 
1.S0  0.8  2.00  2.8  2.20  6.3  2.40  10  0 

1.90  1.2  2.10  4.5  2. 30  8.1 


Note.-  The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  on  three  discing 
made  during  1905. 

Station  rat  in/;  tahh  for  Hridqe  Cruk  mar  Silver  Ijtke,  ()reg.,frmn  April  •?(')  to  IhcemberSh 

l'.Hh'j. 


(J  age 
height. 


Fttt. 
1.90 
2.00 
2.  10 


Discharge. 


Cage 
height. 


Discharge 

i 


Second-feet.-       Fftt.      Stcnnd-ftet. 
0. 2  2. 20  3. 0 

.  6  2  :*)  4. 7 


(Jage 
height. 


Discharge 


Gage 

jht. 


heigl 


1.3 


.40 


6.  6 


Ffrt.      Second-feet. !      Feet. 
2. 50  8. 6  2. 80 

2.60  10.7    I         3.00 

2.  70  12. 9 

i 


Discharge.  I 

Second-fert 
15.2 
20.0 


Note.-  The  above  table  is  uppUcaVAo  ou\v  lac  o\vo\\-c\vawwv»\cc»w<\V.V.ou8.    It  is  based  on  thivc  dijetas'F 
JiNViAurruients  made  during  1W"». 
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mated  monthly  discharge  of  Bridge  Creek  near  Silver  Lake,  Oreg.,for  1 906. 


Month. 


Discharge  in  second-feet. 


il 

10.  24-2H. 


Mttximum. 

Minimum. 

Mean. 

Total  in 
acre-feet. 

8.1 

2.0 

4.55 

09 

10.0 

1.2 

3.3) 

206 

2.8 

1.2 

2.23 

137 

C.6 

.8 

2.53 

151 

12.9 

1.3 

7.79 

479 

15.2 

3.0 

10.0 

031 

3.0 

.6 

2.18  | 

26 

.8 

n 

.46  : 

23 

.7 

.0 

.00 

39 

.9 

.0 

.73 

45 

1.5 

.7 

.T5 

57 

1.3 

•2 

1.0J 

01 

riod. 


,954 


«Ico  conditions  Decemlier  17-31;  discharge  estimated,  1.3  second-feet. 

HEAR  CREEK   NEAR  SILVER  LAKE,  OREC3. 

ek  rises  in  western  Lake  County,  Oreg.,  and  flows  northeastward  into  the  west- 
Pauline  Lake  and  Marsh. 

ng  station  was  established  January  21,  190.5.  It  is  located  at  the  county  bridge 
theast  of  Silver  Luke,  Oreg. 

mel  is  straight  for  (JO  feet  above  and  25  feet  below  the  station.     Both  banks  are 
and  liable  to  overflow.     The  bed  of  the  stream  is  composed  of  ?and,  is  free  from 
and  is  shifting.     There  is  but  one  channel,  broken  at  high  water  by  the  two 
*  bridge.     The  current  is  moderate. 

e  measurements  are  made  from  the  upstream  side  of  the  bridge.  The  initial 
undings  is  a  10-pcnny  nail  and  paint  mark  at  the  west  end  of  the  bridge,  upstream 

-,  which  was  read  once  each  day  during  1905  by  Cliff  Smith,  is  an  inclined  staff 
right  bank  alwut  0  feet  above  the  bridge.  The  bench  mark  is  a  copper  bolt 
n  the  solid  rock  «S0  feet  upstream  from  the  bridge  and  160  feet  west  of  the  west 
bridge;  elevation,  27.04  feet  alx>ve  the  zero  of  the  gage. 

Discharge  meaxurement*  of  Bear  Crtek  near  Silnr  I^;kr,  Ortg.,  in  l(H)'t. 


Hydrographer. 


Width. 


Feet. 

...    I.  Land.* 7 

o. do 11 

...; do 8 

..}■ do 27 

do 28 

do U 

do 10 

do 10 

I do ,  9 


Area  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

(Jage 
height. 

Feet. 

Dis- 
charge. 

Square 
feet. 

Second- 
feet. 

4.0 

3.14 

4.  15 

14.4 

7.4 

3. 19  , 

4.00 

23.6 

5.1 

2.31  1 

4.0 

11.7 

37.0 

1.36 

5  48 

50.0 

25.0 

1.88 

5.  25 

40.0 

8.7 

.  72 

3.90 

0.3 

7.0 

.  72 

3.85 

5.0 

t»  1 

1.05  , 

3. 92 

0.4 

0.4 

1.00 

4.03 

0.8 

elow  bridge.      t>  400  f<*et  below  bridge.  #*  100  feet  above  bridge.     <*d00  feet  below  bridge. 
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Daily  gage  height,  injeet,  of  Bear  Creek  near  Silivr  Lake,  Oreg.,for  1905. 


l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1G 

17 

18 

19 

20 

21 4.2 

22 4.2 

23 4.2 

24 4.4 

25 4.4 

2G 4.2 

27 4.2 

28 4.1 

29 4.1 

30 4.1 

31 4.1 


4.1  3.t5 

4.1  '    4.35 

4.1  4.55 

4.1  4.0 

4.1  4.0 

4.1  3.P5 

4.1  3.S5 

4.1  3.95 

4.1  I    3.95 

4.1  3.95 

4.1  J    3.95 

4.1  !    3.95 

4.1  4.0 

4.1  4.0 

4.1  3.95 

4.1  i     4.0 

4.55  :     4.0 

4.55  4.0 

4.5  4.0 

4.85  4.0 

5.0  4.0 

4.8  4.0 

4.0  4.<J5 

4.4  3. 05 

4.4  3.95 

4.0  3.95 

4.1  3.95 
4.0  3.95 

3.95 

3.85 

3.75 


4.1 

4.0 

3.95 

3.C5 

3.15 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.85 

4.85 

4.85 

4.85 

4.8 

4.8 

4.8 

4.8 

4.8 

4.75! 

4.8 

4.95  I 

4.9 

4.9 

4.95 

4.75 

5.0 


5.0 

5.45 

4.95 

5.4 

4.9 

5.45 

4.9 

5.45 

4.9 

5.35 

4S5 

5.25 

4.95 

5.2 

5.05 

5.4 

5.05 

5.4 

5.0 

5.4 

4.95 

5.45 

5.0 

5.45 

4.95 

5.4 

4.95 

5.35 

5.05 

5.3 

5.25 

5.2 

5.05 

5.05 

5.15 

5.05 

5.15 

5.0 

5.1 

4.95 

5.0 

5.35 

4.95 

5.35 

4.9 

5.3 

5.0 

5.3 

5.1 

5.25 

5.2 

5.2 

5.4 

5.2 

5.4 

5.3 

5.4 

5.25 

5.5 

5.05 

5.5 

5.05 

5.0 

4.95 

4.95 

4.9 

4.9 

4.9 

4.85 

4.8 

4.8 

4.8 

4.75 

4.75 

4.8 

4.8 

4.8 

4.8 

4.8 

4.8 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 


3.9 
3.9 
3.85 
3.85 
3.8 
3.9 
3.9 
3.9 
3.85 
-3.85 
3.8 
3.8 
3.8 
3.8 
3.8 
3.85 
3.85 
3.85 
3.85 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 


3.8 

3.85 

3.9 

38 

3.85 

3.9 

3.8 

j    3.85 

3.9 

3.8 

3.85 

3.9 

3.8 

3.85 

3.6 

3.8 

;    3.85 

3.6 

3.8 

1    3.95 

3.8 

3.8 

1    3.95 

3.95 

3.8 

3.95 

4.1 

3.8 

,    3.9 

4.1 

3.8 

1    3'9 

4.1 

3.8 

1    3.9 

•    4.0 

3.8 

3.9 

4.0 

3.8 

3.9 

3.9 

3.8 

3.9 

3.9 

3.8 

3.9 

3.9 

3.8 

3.9 

3.9 

3.75 

3.9 

3.85 

3.75 

3.9 

3.75 

3.75 

3.9 

3.7 

3.75 

3.9 

3.7 

3.75 

3.9 

3.6 

3.75 

3.9 

3.65 

3.75 

3.9 

3.7 

3.75 

3.9 

3.7 

3.75 

3.9 

3.85 

3.75 

3.9 

3.85 

3.75 

3.9 

3.9 

3.75 

3.9 

3.9 

3.75 

3.9 
3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.9 

3.7 

3.65 

165 

3.7 

3.SS 

3.9 

3.95 

3.95 

3.95 

4.0 

4.0 

11 

4.1 

4.0 

3.6 

4.0 

16 

4.6 

4.2 

4.2 

4.2 

4.2 


Note.-  Increased  gage  heights  April  14  to  July  19  caused  by.  back  water  from  darn.  Dam  removed 
July  20.     Ice  conditions  last  naif  of  Dece.nbcr. 

SUMMER  LAKE  BASIN. 
ANA  RIVER  NEAR  SIMMER  LAKE,  OREG. 

Ann  River,  which  discharges  into  the  north  end  of  Summer  Lake,  has  its  source  in  five 
large  springs  of  almost  constant  flow  and  temperature  throughout  the  year.  The  river  is 
about  5  miles  long. 

The  gaging  station  was  established  March  28,  1905.  It  is  located  in  the  NW.  J  SE.  \  sec. 
6,T.  30  S.,  R.  17  E.,  near  Summer  Lake,  Oreg. 

The  channel  is  straight  for  .50  feet  above  and  below  the  station.  Both  banks  are  clean 
and  do  not  overflow.  The  bed  of  the  stream  is  composed  of  blue  clay  and  is  fairly  per- 
manent. There  is  but  one  channel  at  all  stages.  The  current  is  swift.  Gage  readings  may 
be  affected  somewhat  by  backwater  from  the  lake  and  a  temporary  irrigation  dam. 

Discharge  measurements  are  made  from  a  foot  log  near  the  gage.  The  initial  point  for 
soundings  is  the  edge  of  the  water  on  the  right  bank  of  the  river,  and  is  marked  on  the 
foot  log. 

A  vertical  stafl  gage,  on  which,  during  1905,  observations  were  made  at  irregular  intends 
by  the  hydrographcr,  is  set  at  the  right  bank  of  the  river.  The  bench  mark  is  a  60-penDT 
nail  in  the  base  of  a  large  yellow  p\ue  a  slfc>rt  distance  above  the  gage;  elevation  above 
zero  of  gage,  11.84  feet. 


ALBERT    LAKE    BASIN. 
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Discharge  measurements  of  Ana  River  near  Summer  Lake,  Oreg.,  in  1905. 


Date. 


Hydrographer. 


Width.; 


March  28 I.  Landes. 

April  6 do 

June  8 do 


Feet. 

27! 


Area  of 
section. 

Mean 
velocity. 

Gaffe 
height. 

Dis- 
charge. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second' 
feet. 

54 

2.72 

3.50 

148 

54 

2.73 

3.50 

149 

61 

2.41 

13.68 

148 

a  Gage  height  affected  by  irrigation  dam. 

ALBERT  LAKE  BASIN. 
(ilEWAlCAX  RIVER  AT  PAISLEY,  ORECi. 

Chewaucar  River  rises  in  south-central  Lake  County,  Oreg..  flows  northwest,  then 
northeast,  and  then  southeast,  and  discharges  into  the  south  ehd  of  Abert  Lake.  The 
changes  in  course  are  very  abrupt. 

The  gaging  station  was  established  January  4,  1905.  It  is  located  one-half  mile  above 
Paisley,  Oreg. 

The  channel  Ix'low  the  station  is  straight;  above  the  station  it  is  slightly  curved  for  75 
feet  and  beyond  this  point  there  are  rapids.  The  right  bank  is  low,  but  it  overflows  only  a 
little,  there  lx*ing  no  water  beyond  the  cable  except  in  very  unusual  floods.  The  left  bank 
is  high,  is  composed  of  clean  gravel,  and  does  not  overflow.  The  bed  of  the  stieam  is  of 
gravel,  is  free  from  vegetation,  and  is  permanent.  There  is  but  one  channel  at  all  stages. 
There  is  a  low  dam  2"A)  feet  l>elow  the  cable,  but  it  does  not  back  the  water  up  at  the 
gage. 

Discharge  measurements  are  made  by  means  of  a  cable,  ?ar,  tagged  wire,  and  stay  wire, 
GO  feet  Ix'low  the  gage.  The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire,  7.1 
feet  from  the  clip  to  which  the  wire  is  attached  at  the  left  bank. 

The  gage,  which  was  read  once  each  day  during  1805  by  George  Reed  and  Miss  Lulu 
Banister,  is  a  vertical  rod  attached  to  a  tree  on  the  right  bank.  The  bench  mark  is  a 
60-permy  spike  in  a  notch  in  the  base  of  a  large  eottonwood  tree  on  the  right  bank,  22.5 
feet  upstream  from  the  cable:  elevation,  7.09  feet  above  zero  of  gage. 

Discharge  mias'tr*  int  nf*  (f  ('heiraucan  liivrr  at  Paisley,  Oreg.,  in  V.iOiy. 


Date. 


llydrogrnpher. 


Width. 

I. 


•  Fret.    | 

January  5ri I.  Landes 3i 

February  26 do 34  \ 

March  22 do 36 

April  5 do 37  ' 

May  11 do si 

June  4 do 40  , 

July  4 .«'(, 32! 

July  26 do 32  I 

Septeml>er  28 do 32  I 

November  3 do 32  | 

November  22 do 32 


Aron  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis-    • 
charge. 

Square 
feet. 

Fret  per 
tetond. 

Fed. 

Serond- 
fect. 

tV4 

.80 

4. 15 

51 

0) 

1.48 

4.20 

102 

75 

l.?.l 

4.45 

135 

86 

2.14 

4. 65 

1S3 

('3 

2. 28 

4.72 

213 

111 

2.77 

5.12 

3()8 

50 

.85 

3.  HO 

42 

37 

.61 

3.57 

23 

47 

.80 

3. 67 

41 

42 

.«» 

3.57 

21» 

54 

.7s 

3.72 

42 

o  Slush  ice  running  in  river. 
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Daily  gage  height,  in  feet,  ofChewaucan  Riwr  at  Pauley,  Oreg.,for  1006. 


Day. 


Jan.  I  Feb.     Mar.  !  Apr.  ■  May.    June.    July.     Aug.     Sept.  '   Oct.     Nov.   Doc. 


1 

1 

3 

4 

'     4.0 

5 

1     4.15 

6 

'     4. 2 

8 

4.2 

4.1 

9 

10 

11..; 

4.1 

5.0 

12 

;    5. 2 

13 

4.9 

14 

15 

5.2 

4.5 

16 

4. 4 

17 

18 

4.3 

4. 1 

19 

4.05 

20 

4.0 

21 

3.95 

22 

3.9 

23 

4.5 

24 

4.4 

25 

4. 2 

2(1 

4.0 

27 

4.2 

28 

3.9 

2.1 

4.0  . 

30 

4.1 

31 

4.5 

4.3 

4.1 

4.0 

4.0 

4.0     ' 

3.85 

3.G 

3.8 

3.0  ! 
3.6 
3.5 
4.1 
4.2 
4.0 
4.C5 
3.9 
3.9 
3.9 
4.05 
4.25 
4.1 
3.95 
4.0 
4.1 
4.1 

4.1  ; 
4.1 

4. 15 


4.2 

4.3 

4.25 

4.^r> 

4.3 

4.3 

4.35 

4.3 

4.3 

4.35 

4.4 

4.5 

4.65 

4.G 

4.5 

4.0 

4.65 

4.6 

4.G 

4.5 

4.55 

4.45 

4.45 

4.4 

4.35 

4.8 

4.45 

4.4 

4.3 

4.0 

4.15 


4.4 

4.5 

4.5 

4.5 

4.65 

4.8 

4.9 

4.9 

4.9 

4.8 

4.75 

4.8 

4.9 

4.7 

4.8 

4.8 

4.7 

4. 75 

4.7 

4.7 

4.75 

4.8 

4.9 

5.0 

5.05 

5. 15 

5.1 

5.1 

5.1 

5.15 


5.0 

4.95 

4.85 

4.8 

4.85 

4.8 

4.8 

4.9 

4.85 

4.7 

4.7 

4.8 

4.75 

4. 75 

4.85 

4.95 

5.05 

5.0 

5.0 

4.f5 

4.85 

4.85 

4.85 

4.8 

4.7 

4.9 

5.0 

4.9 

4.8 

4.8 

4.8 


4.8 

4.75 

4.8 

5. 15 

5.0 

4.8 

4.7 

4.8 

4.8 

4.7 

4.6 

4.7 

4.6 

4.6 

4.5 

4.5 

4.4 

4.3 

4.3 

4.3 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.1 

4.0 

4.0 

3.9 


4.0 

3.9 

3.82 

3.75 

3.7 

3.7 

3.7 

3.7 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.7 

3.7 

3.7 

3.6 

3.6 

3.6 

3.7 

3.6 

3.6 

3.6 

3.5 

3.5 


3.5 

3.5 

3.4 

3.4 

3.4 

3.4 

3.4  i 

3.4 

3.4 

3.4 

3.4 

3.4  i 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4  ! 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.5 

3.5 

3.4 

3.4 


3.4 
3.4 

3.4  i 
3.4 
3.5 
3.5 

3.5  I 
3.5 
3.5 
3.5 

3.:. . 

3.5  I 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5  i 

3.5 

3.5 

3.5 

3.5 

3.6 

3.7 

3.6 

3.6 


3. 6 

3. 6 

3.6 

3.6 

3.6 

3.6 

3.7 

3.7 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.5! 

3.5 

3.5  . 

3.5  ! 

3.5 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 


3.5 
3.5 
3.t. 
3..*. 
3.5 
3.0 
3.6 
3.6 
3.6 
3.6 
3.0 
3.5 
3.6 
3.7 
3.6 
3.7 
3.7 
3.7 
3.7 
3.6 
3.6 
3.6 
3.7 
3.6 
3.6 
3.7 
3.6 
3.7 
3.6 
3.6 


36 
3.7 

3.; 
1: 
3.3 
3.6 

u 
to 

4.2 
4.1 
It 
4.0 
4.0 
4.0 
3.9 
U 
3.* 
3.7 
3.* 

a 

4.0 
4.6 

4.S 

4.6 
40 
4.0 
4.0 

4.0 

to 

4.1 


Note.— lee  gorge  January  10-13. 
Station  rating  table  for  Chewaucan  River  at  Paisley,  Oreg.,  from  January  1  to  Decen.UrSU 


fin  go 
height. 

Discharge. 

Gage 
height. 

Disch 

arge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Fift. 

Srcond-frd. 

Ft  ft. 

Sceorui-ffft. 

Feft. 

Second-feet. 

Feet. 

Second-feet. 

3.  SO 

43 

4.30 

HI 

4.80 

223 

3.  40 

r;i 

3.<«0 

53 

4.40 

131 

4.90 

249 

3. 50 

23 

4.00 

04 

4.50 

152    j 

5.00 

276 

3.iiO 

2> 

4.10 

77 

4.00 

174 

5.10 

304 

3.  70 

36 

4.20 

<»3 

4.70 

198 

Notk.    The  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  lOdisobfliP 
measurements  made  during  1905.    It  is  well  defined  between  gage  heights  3.55 leet  and  5.25  feet- 
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Estimated  monthly  discharge  of  Chcwaucan  River  at  Paisley,  Oreg.,for  1005. 


Month. 


January 

Fehruary 

March 

April 

May 

Juno 

July 

August 

September. . 

October 

November. . 
I>ecerober. .. 

The  year 


. 

Total  in 

Maximum. 

Minimum,  j 

Mean. 

acre-feet. 

332 

53  ; 

94.1 

5,786 

111 

23j 

64.6 

3,  .*S8 

223 

64 

136 

8,362 

318 

131 

230 

13,600 

290 

108 

238 

14.630 

318 

.     53  j 

154 

9.164 

64 

23 

33.2 

2,041 

23 

19  : 

19.5 

1,199 

36 

19 

23.5 

1,398 

36 

23  j 

28.5 

1,752 

36 

23  1 

29.7 

1,767 

223 

23  , 

70.8 

4,353 

332 


93.5 


67,730 


Note.— Ice  gorge  Januaryl0-31;  discharge  assumed  77  second-feet.    Ice  conditions  for  the  remainder 
of  the  winter  months  not  known;  open-channel  rating  table  applied. 

MISCELLANEOUS  MEASUREMENTS  IN  GREAT  BASIN. 

The  following  miscellaneous  measurements  were  made  in  the  Great  Basin  in  1905  by 
W.  G.  Swendsen,  H.  S.  Kleinschmidt,  W.  P.  Hardesty,  A.  B.  Larson,  and  I.  Landes: 

Miscellaneous  measurements  in  Great  Basin,  1905. 


Date. 


Steam. 


Xiarch  21 Logan  River. 


Starch 8 Jordan  River.. 

•January  28 '  Hobble  Creek.. 


February  15. 
aiarch  9 


.do. 
.do. 


-April  3 ,  Petcetneet 

Creek. 


May6 ' do 

August  31 ' do 

Hay  3 1  Summit  Creek. 


May  12 ! do 

June  10 do 

August  31 do 

July  21.... 


January  8. 


Silver  Creek. .. 
Ana  River 


Locality. 


j  Width. 


Area  of 
section. 


Mean 
velocitv. 


fiage 
height. 


Logan,    Hyde 
Park  and  Smith-  . 
field  Canal,  near 
Logan,  Utah.        , 

Near Lehi,  Utah.. 

Springville,Utah, 
near  mouth  of 
creek. 

do j 

do 

At  mouth  of  can- 
yon near  Pay-  . 
son,  Utah. 

do 

do 


Near  Santaquin, 
Utah. 


.do. 
.do. 
.do. 


May  11 O  en  r  go Conn\« 

ditch. 
July  4 j do 


Feet. 
10 


49 
23 

16 
8 
10 

10 

3.45 
11 

6 
6 


At  S  p  e  n  c  e  r's, 
Riley.  Greg. 

County      Bridge,  j 
I      Summerlake , 
|      Oreg.  I 

Paisley.  Oreg 


32 


3.86  i 

7.3    : 

3.1  I 
6.5  j 
4.3  ; 
1.33  j 
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3.5 
5.2 


Square 
feet. 
5.6 

Feet  per 

second. 

0.83 

Feet. 
3.85 

20 
13. » 

.83 
1.40 

.50 


9.8 
8.0 

1.52 
.83 

.(.2 

2.95  : 

j 
4.81 
3.71 
1.61 

,,3  | 

1.40 

1.93 
2.78 


1.08 
.72 


Dis- 
!  charge. 


Second- 
feet. 
4.7 


17 
19 


6.5 
O20.6 

«  11.4 

3.55 
21.5 

15 
24 

7 

1.5 

150 

6.7 
14.6 


aWeir  measurement. 


m 


IXDEX 


Page. 

Acknowledgments  and  cooperation 15-10 

Acre-foot,  definition  of 8 

American  Fork,  I" tan. 
American  Fork  near: 

description 47 

discharge,  daily 49 

discharge,  monthly 49 

gage  heights 48   ' 

American  Fork  near— 
American  Fork,  I'tah: 

description 47 

discharge,  daily 49 

discharge,  monthly 49 

gage  heigh ts 48 

Ana  River  near- 
Summer  Lake,  Oreg.:  i 

description 132   ' 

discharge 133,135   ! 

Bea  r  C  reek  neu  r—  • 

Silver  hake.  Ore*:.:  < 

description 131    : 

discharge l.'il    \ 

gage  heights 1.12   j 

Bear  hake  at— 

Fishhaven,  Idaho: 

description 19   ' 

gage  heights 19 

Boar  Hiveratand  near  — 
Collinston,  I'tah: 

description 25-20   i 

discha  rge 20   I 

discharge,  monthly 28 

gage  heights 27 

rating  table 27 

Dingle,  Idaho: 

descript  ion 20 

discha  rge 20 

discharge,  inont aly 22 

gage  heights 21 

rating  table 22    . 

Preston,  Idaho: 

descript  ion 22-23 

discharge 23 

discharge,  mont hly 25 

gage  heights 21 

rating  table 24 

Boar  River  Basin,  description  of 1H-I9 

Blacksmith  Fork  near 

Hy rum,  Utah:  ■ 

descript  ion 31-32  | 

discharge 32  I 

discharge,  monthly 33  I 

gage  heights 32 

rating  table 33; 


Page. 

Blacksmith  Fork  power-plant  race  near— 
Ilyrurn,  I'tah: 

description 33-34 

discharge 34 

discharge,  monthly 3.* 

gage  heights 34 

rating  table 35 

Bridge  Creek  near—  " 

Stiver  hake.  Oreg.: 

description 129 

discharge 129 

discharge,  monthly 131 

gage  heights 130 

rating  table 130 

Burns,  Oreg. 

Silvies  River  near: 

description 122-123 

discharge 123 

discharge,  monthly 124 

g.ige  heights 123-124 

rating  table 124 

Cable  station,  figure  showing 11 

California-Nevada  State  V.w.    Sre  Nevada- 
California  State  line. 

Carson  River  near-- 
.Empire,  New: 

description Ill 

discharge 112 

discharge.,  monthly 113 

gige  heights 112 

rating  table 113 

Carson  River  (East  Fork)  near  — 
Gardnerville,  NVv.: 

description 10H-109 

discha  rge ; 109 

discharge   monthly Ill 

gage  heights 110 

rating  table 110 

Carson  River  (West  Fork  •  near-- 
Woodfords,  Cal.: 

description 100 

discharge 100 

discharge,  monthly 108 

gage  heights 107 

rating  table 107 

Carson  River  basin,  description  of 105 

Chalk  Creek  at  - 
Coalville.  I'tah: 

description 45 

discharge £> 

discharge,  monthly 47 

gage  heights M 

rating  table .  Jfl 

YSl 
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Chewuiicun  River  at—  Page. 
Paisley,  Oreg.: 

description 133 

discharge 133 

discharge,  monthly 135 

gage  heights 134 

rating  table 134 

Coalville,  Utah. 
Chalk  Creek  at: 

description 45 

discha  rge 45 

discharge,  monthly 47 

gage  heights 4C 

rat  ing  table 40 

Coleville,  Cal. 

Walker  River  (West  Fork)  near: 

description 99 

discharge 100 

discharge,  monthly 101 

gage  heights 100 

rating  table 101 

Collinstou,  Utah. 
Bear  River  near: 

description 25-20 

discharge 20 

discharge,  monthly 28 

gage  heights 27 

rating  table 27 

Computation,  methods  of 14-15 

rules  for S-9 

Conn's  (George)  ditch  at 
Paisley,  Oreg.: 

discharge 135 

Cooi>eration  and  acknowledgments 15- Hi 

Croyden,  Utah. 

Lost  Creek  near: 

description 43 

discharge 44 

gage  heights 44 

Welter  River  near: 

description 38-39 


discharge 

discbarge,  monthly 

gage  heights 

rating  table 

Current  meters,  classes  of 

methods  of  using 

Dingle,  Idaho. 
Bear  River  at : 

description 

discharge 

discharge,  monthly 

g.tge  heights 

rating  (able 

Donner  Creek  near  — 
Truckee.  Cal.: 

descript  ion 

discharge 

discharge,  monthly 

gage  heights 

rating  tabic 

Drainage  basins,  list  of 

East   Fork  of  Carson   Ki\er.     Str  Car^oi 

River  (East  Fork>. 

East  Fork  of  Walker  .'iiver.     Srr  Walke 

Kiver  (East  Fork;. 


39 
41 
40 
40 
12 
!-13 


20 
20 


Elburz,  Nev.  Page. 

Humboldt  River  (North  Fork)  near: 

description :« 

discharge 70 

discharge,  monthly 72 

gage  heights 71 

rating  table 71 

Elko,  Nev. 

Humboldt  River  (South  Fork)  i:eur: 

description 72 

discharge 7.; 

discharge,  monthly 74 

gage  heights 7;» 

rating  table 74 

Empire.  Nev. 

Carson  River  near: 

description m 

discharge 112 

discharge,  monthly 113 

gage  heights 112 

rating  table lis 

Equivalents,  table  of u_iu 

Fishaven,  Idaho. 
Bear  Lake  at: 

description p 

gage  heights n* 

Floats,  use  of,  in  measuring  discharge 12 

Gaging  stations,  equipment  of :  > 

(billons  per  minute,  use  of 7 

Gardnerville,  Nev. 

ritrsim  River    Fust  Fork)  near: 

description it*-  ii$ 

discharge uv 

discharge,  monthly m 

gage  heights no 

rating  table no 

Golconda,  Nev. 

Humboldt  River  near: 

description 7^-77 

discharge 77 

discharge,  monthly 79 

gage  heights > 

rating  table 7* 

Great  Basin: 

description  of iri-17 

miscellaneous  measurements  in 1.15 

Great  Basin  drainage  (minor),  description 

of i>i 

(iunnison.  Utah. 

San  Pitch  River  near: 

description 67-»»s 

discharge ,# 

discharge,  monthly ^ 

gage  heights &*.* 

rating  table & 

Sevier  River  near: 

description ,.-...* 

discharge ns 

discharge,  monthly .7 

gage  heights <«. 

rating  table c 

Hobart  Mills.  Cal. 

Prosser  Creek  near: 

description #.-$.7 

discharge 97 


INDEX. 
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Hobble  Creole  near—  Page. 

Springville.  Utah: 

deseript  ion 58 

disc  hii  rge AH,  135 

discharge,  monthly 60  i 

gage  heights 59  ' 

rating  tabic 59 

Humboldt  River  at  and  near— 
Cnlconda.  Nov.: 

deseription 76-77 

discharge 77 

discharge,  monthly 79  I 

gage  heights 78 

rating  table 78  ' 

Oreana.  Nov.:  j 

deseript ion 79-SO  i 

discha  rge 80 

discharge,  monthly 81 

gage  heights 80  | 

rating  tabic 81   | 

Palisade.  Nov.: 

description ." 74-75   , 

discharge 75 

discharge,  monthly 76  ' 

gage  heights 75 

rating  table 76  , 

Humboldt  Uiver  (North  Fork)  near— 
Elburz,  New: 

description 70  j 

discharge 70  | 

discharge,  monthly 72 

gage  heights 71   I 

rating  table 71 

Humboldt  Kivcr  (South  Fork)  near— 
Elko.  New: 

description 72  i 

discharge 73 

discharge,  monthly 74  ■ 

gage  h<  ight.H 73  j 

rating  table 74  ' 

Humboldt  liivflrbii.tiii.di-fc-ripTNiii  of 70 

Humboldt  Sink  drainage,  description  of 70  ' 

IIydrofrraphersT  List  of 16 

Jljdrogmphic  surveys,  annual  appropria- 
tions for 5 

organization  and  scope  of 5-7 

Hyrum,  Utah. 

Blacksmith  Fork  near: 

description 31-32  | 

discharge 32  ! 

discharge,  monthly 33 

gage  heights 32  ' 

rating  table 33 

Blacksmith  Fork  power  plant  race  near: 

description 33-34 

discharge 34 

discharge,  monthly 3"> 

guge  hrighi& 34  j 

rating  table .35 

ce-covered  streams,  method  of  measuring 

flow  of 14  I 

ndependence  Creek  below— 

Independence  Luke,  Cal.:  1 

description 94-95  | 

discharge 95 

discharge,  monthly 96 

gage  heigh  t  s 95 

rating  table 96 


Independence  Lake.  Cal.  Page. 
Independence  Creek  l>eIow: 

deseript  ion 94-95 

d  i  so  h  a  rge 95 

discharge,  monthly 96 

gage  heights 95 

rating  table 9ft 

Jordan  River  near— 
Lehi.  Utah: 

discha  rge 135 

Lake  Shore,  Utah. 
Spanish  Fork  near: 

description 63 

discharge 64 

discharge,  daily 64 

discharge,  monthly 65 

gage  heights 64 

Lake  Winnemucca  Inlet  near  — 
Wadsworth.  Nov.: 

description 90 

discharge 91 

discharge,  monthly 92 

gage  heights 91 

rating  table 91 

Lehi,  Utah. 

Jordan  River  near: 

discharge 1,V> 

Little  Truekee  River  at  - 
Pine  station,  Cal.: 

description 92 

discharge 93 

discharge,  monthly 94 

gage  heights 93 

rating  table 94 

Logan,  Utah. 

Logan  River  near- 
description  28-29 

discharge 2»,  135 

discharge,  monthly 31 

gage  heights 30 

rating  table 30 

Logan  River  near— 
Logan,  Utah: 

description 28-29 

discharge 29, 135 

discharge,  monthly 31 

gage  heights 30 

rating  table 30 

Lost  Creek  near— 

Croydon.  Utah: 

description 43 

discharge 44 

gage  heights 44 

Malheur  Lake  at  - 

The  Narrows,  Oreg.: 

description 121 

gage  heights 121 

Merrillville.  Cal. 

Willow  Creek  at: 

description •    116 

discharge,  monthly 118 

gage  heights 117 

rating  table 117 

Methods  of  computing  run-off 14-15 

of  measuring  stream  How 10-14 

Miner's  inch,  definition  of 7 

Multiple-point   method   of   measuring  dis- 
charge, description  <»( V^ 
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Nevada-  California  State  line.  Page. 

Truekec  River  at: 

description 8H-87 

discharge 87 

discharge,  monthly «8 

gag^heights 87 

rating  tabic S8 

North  Fork  of  Humboldt  River.    See  Hum- 
boldt River  (North  Fork). 

Oakley.  Utah: 

Weber  River  near: 

description 36 

discharge 37 

discharge.,  monthly 38 

gago  heights 37-38 

rati ng  table 38 

Oroana,  New 

Humboldt  River  near: 

description 7i>-$0 

discharge 80 

discharge,  monthly SI 

gage  heights JX) 

rating  table 81 

Owens  River  basin,  description  of 1_0 

Paisley.  Orcg. 

Chcwaucan  River  at: 

description 133 

discharge 133 

discharge,  monthly 135 

gage  luights 134 

rating  table 134 

Conn's  (George)  ditch  at: 

discharge 135 

Palisade,  N'ev. 

Humboldt  River  at: 

description 74-75 

discharge 75 

discharge,  monthly 70 

p.ig-'  heights 75 

rating  table 7u 

Payso.i.  Utah. 

r  t--<  tneet  Creek  near: 

d.si  barge 135 

l'«t<i  t  n>  «t  Creek  near— 
Parson.  Utah: 

discharge 1.35 

Piiv  Sl.ition.  Cal. 

1. it  lie  Tru.kee  River  at: 

description 02 

diseharge 03 

di>i  harge.  monthly 04 

gage  height s 03 

rating  tabic 04 

Plain  City.  I'lah. 

Weber  Kiwr  near: 

description 41 

dis-lmrge 41 

di»  barge,  monthly _ 43 

gage  heights 42 

rating  table 42 

Preston.  Idaho. 
Hear  River  at: 

description 22-23 

discharge 23 

discharge,  monthly 25 

gage  height  s 24 

rating  table M 


Prosser  Creek  near—  Fife. 

Hobart  Mills,  Cal.: 

description.... 90-97 

discharge 97 

Provo,  Utah. 

Provo  River  (above  Tclluridc  Power 
Company's  dam)  near. 

description 70- a 

discharge "1 

discharge,  daily ■<- 

discharge,  monthly "«-' 

gage  heights M 

Provo  River  (at  mouth  of  canyon)  mar 

description 53-M 

discharge 54 

discharge,  monthly 56 

g*go  belg&U 54 

rating  table 55 

Provo  River  (at  Rio  Grande  V.'esterri 
Railway  bridge)  near: 

description 5*-57 

discharge 57 

gage  heights 57 

Telluride  Power  Company"*  flume  near: 

diseharge.  daily 55 

discharge,  monthly 56 

Provo  River  (above  T  'llurid  •  Power  Com- 
pany's dam>  n-  ar  - 
Provo.  Utah: 

description 50-11 

discharge 51 

diseharge,  daily .V; 

discharge,  month'y 52 

gage  heights 51 

Provo  River  tat  mouth  o."  >  a^yon  \  n-sr- 
Provo.  Utah: 

description 55-54 

discharge 54 

discharge,  monthly '*■ 

gage  heights "4 

rating  table •*-". 

Provo  River  (at  Rio  CJrar.de  Western  Rail- 
way bridge)  near- 
Provo,  Utah: 

description •'*<-'•< 

discharge 57 

gage  heights 57 

Provo  River  basin,  description  of "* 

Rating  curves,  methods  of  tonstru  tion  <>?.  14-15 
Rating  tables,  methods  of  construction  of .  14.15 
Riley.  Orcg. 

Silver  Creek  near: 

descript  ion 1.5 

discharge 125.155 

discharge,  monthly 127 

gage  height  H         I A 

rating  t  ml  iJc         1$ 

Rules  for  computation,  fundamental  a::d 

special v? 

Run-off.  olBce  methods  of  computing 1 H* 

Ril  .  Q0  in  inches,  drfmirinn  of ?* 

San  rltch  River  near— 
Gunnison,  Utah: 

description t*7-* 

discharge w 

discharge,  monthly ** 

gage  heights H>~*b 

rating  tabic » 
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Santaquin.  Utah:                                             Page. 
Summit  Creek  near- 
discharge  135 

3eco[ul-f«"<'t  i-     sfjui  n  mile,  definition  of ..  7 

3econd-foot,  definition  of 7 

Sevier  River  near— 
Gunnison,  Utah: 

description 65-66 

dischn  rge 66 

discharge,  monthly 67 

gage  heights 66 

rating  table 67 

Sierra  Nevada  drainage,  description  of 81 

Jilver  Creek  near— 
Riley,  Oreg.: 

description 125 

discharge 125,135 

discharge,  monthly 127 

gage  heights 126 

rating  table 126 

Silver  Lake,  Oreg.: 

description 127 

discharge 127 

discharge,  monthly 129 

gage  heights 128 

rating  table 128 

Silver  Lake,  Oreg.: 
Bear  Creek  near- 
description  131 

discharge 131 

gage  heights 132 

Bridge  Creek  near- 
description  129 

discharge 129 

discharge,  monthly 131 

gage  heights 130 

rating  table 130 

Silver  Creek  near- 
description  127 

discharge 127 

discharge,  monthly 129 

gage  heights 128 

rating  table 128 

Silvirs,  Oreg.: 

Silvies  River  near:  - 

description 122 

discharge 122 

Silvies  River  near— 
Burns,  Oreg.: 

description 122-123 

discharge 123 

discharge,  monthly 124 

gage  heights 123-124 

rating  table 124 

Silvies,  Oreg.: 

description 122 

discharge 122 

Single -point    method    of   measuring    dis- 
charge, description  of 13 

Slope  method  of  measuring  discharge,  use 

and  value  of 10 

South  Fork  of  Humboldt  River.    Set  Hum- 
boldt River  (South  Fork). 
Spanish  Fork,  Utah: 
Spanish  Fork  near- 
description  60-61 

discharge 61 

discharge,  daily 62 


Spanish  Fork,  Utah— Continued.  Page. 

Spanish  Fork,  near— Continued. 

discharge,  monthly 63 

gage  heights 01-62 

Spanish  Fork  near— 
Lake  Shore.  I'tah: 

descript  ion 63 

discharge 64 

discharge,  daily 64 

discharge,  monthly C5 

gage  heights 64 

Spanish  Fork,  Utah: 

description CO-61 

discharge 61 

discharge,  daily 62 

discharge,  monthly 63 

gage  heights 61-62 

Springville,  Utah: 

Hobble  Creek  near- 
description  58 

discharge 58, 135 

discharge,  monthly 60 

gage  heights 59 

rating  table 59 

Standish,  Cal.: 

Willow  Creek  near- 
description  1 18 

discharge 118 

discharge,  monthly 120 

gage  heights 119 

rating  table. 119 

Stream  flow,  field  methods  of  measuring. . .  10-14 

Summer  Lake,  Oreg.: 
Ana  Rive'r  near- 
description  132 

discharge 133, 135 

Summit  Creek  near— 
Santaquin*  Utah: 

discharge 135 

Susan  River  near— 
Susanville,  Cal.: 

description 114 

discharge 114 

discharge,  monthly 116 

gage  heights 1 15 

rating  table 115 

Susan  River  basin,  description  of 113-114 

|  Susanville,  Cal.: 

Susan  River  near- 
description  114 

discharge 114 

discharge,  monthly 116 

gage  heights 115 

rating  t  jMr       115 

Tables,  cxphmiiiiotM  i ; 8 

Tahoc,  Cal.: 

Truckee  River  iA— 

descript  ion 88-89 

discharge 89 

discharge,  monthly 90 

gage  heights 89 

rating  table 90 

Telluride  Power  Company's  flume  near— 
Provo,  Utah: 

discharge,  daily 55 

discharge,  monthly 56 

The  Narrows,  Oreg.: 
Malheur  Lake  at— 

description 121 

heights 121 
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Truckee.  Cal  :  Page. 

Donne  r  Creek  near— 

description 97 

discharge 97 

discharge,  monthly 09 

g«get»?|lMl         98 

nil  In*:  table  98 

TfiKJkei*  River  at  unci  near— 

V  ■:  i.|  ii    difuni   i  Stul  -line: 

description »'»-87 

discharge 87 

discharge;  monthly 88 

gage  heigh  t» 87 

rating  table 88 

Tahoe.  Oil.: 

description 88-89 

discharge 89 

discharge,  monthly 90 

gage  heights 89 

rating  table 90 

Vista,  New: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Wadsworth,  New: 

description 

discharge 

discharge,  monthly 

gage  height  s 

rating  table 

Truckee  River  Basin. description  of 

Velocity,  method  of  measuring  discharge 

description  ©I-.-         

Vertical -I  ntegtmt  ion  method  of  measuring 

discharge,  description  of 

Vertical  velocity-curve  method  nf  measur- 
ing discharge,  description  of  . . . 
Vista.  New 

Truckee  River  at: 

description 

discha  rge 

discha rge.  mont hly 

gage  height  s 

rating  table 

Wabuska.  New 

Walker  River  near: 

description 103 

discha  rge 104 

discharge,  monthly 105 

gage  height  s 104 

rating  tabic 105 

Wadsworth.  New 

Lake  Winnemucca  Inlet  near: 

description 

discharge 

discha  rge,  mont  hly 

gage  heights 

rating  Table 

Truckee  River  near: 

description 

discharge 

discharge,  monthly 84   | 

gage  heights 

rating  table 

Walker  River  near  — 
Wabuska.  New: 

description 103  , 

discharge 104   j 

d/seha rge.  monthly 105  I 

gage  heights W\ 

rating  tabic VW» 


84 
85 
86 
85 

so 

82 
82 
84 
83 
83 
82 

11-14 

13 


13 


84 
S5 
86 
83 
86 


Walker  River  (East  Fork)  near—  Page. 

Yerington,  New: 

description Mi-Kti 

discharge iw 

discharge,  month! y lr«3 

gage  heights Yx2 

discharge,  daily l  :-i 

Walker  River  (West  Fork.)  rear  — 
Coleville.  Cal.: 

description *.« 

discharge Ki 

discharge,  mont  hly if«i 

gage  heights l-xi 

rating  table 101 

Walker  River  Basin,  description  of f* 

Wasatch  Mountains  drainage,  description 

of i; 

Weber  River  near— 
Croyden,  Ttah: 

description k :<>-.•» 

discharge .*£ 

discharge,  monthly 41 

gage  heights *> 

rating  table «> 

Oakley.  Ttah: 

description ^       Cfi 

discha  rge ~ 

discharge,  monthly > 

gage  heights z-> 

rating  table .*> 

Plain  City,  Utah: 

description .11 

discharge 41 

discharge,  monthly *, 

gage  heights 42 

rating  tnhk«         42 

Weber  River  Baain,  description  of 3.V.* 

Weir  method  of  measuring  discharge,  re- 
quirements of i«Ml 

West  Fork  of  Carson  River.     Scr  Carson 
River  (West  Fork). 

West  Fork  of  Walker  River.     Ste  Walker 
River  (West  Fork). 

Willow  Creek  at  - 
Merrillville.  Cal.: 

description H6 

discharge,  monthly 11.1 

gage  heights n; 

rating  table 11; 

Willow  Creek  near  — 
Standish.  Cal.: 

description us 

discharge 1  w 

discharge,  monthly 1J> 

gage  heights 1:9 

rating  table 119 

Wood  fords,  Cal. 

Carson  River  (West  Fork)  near: 

description us 

discharge 1* 

discharge,  monthly u« 

gage'heights ix 

rating  table K 

Yeringtorf,  Nov. 

Walker  River  (East  Fork)  near. 

description 101-liC 

discharge ICC 

discharge,  monthly 103 

¥$%<fc\u&gc&« 1(0 

&W£t\&x^b,  taSfj 103 


CLASSIFICATION  OF  THE  PUBLICATIONS  OF  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Water-Supply  Paper  No.  176.] 

The  publications  of  the  United  States  Geological  Survey  consist  of  (1)  Annual 
Keports;  {'2)  Monographs;  (3)  Professional  Fa]>ers:  (4)  Bulletins;  (5)  Mineral 
Resources;  (6)  Water-Supply  and  Irrigation  Papery;  (7)  Topographic  Atlas  <»f 
United  States,  folios  and  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United 
States,  folios  thereof.  The  classes  nuinoered  2,  7,  and  8  are  sold  at  cost  of  publica- 
tion; the  others  are  distributed  free.  A  circular  giving  complete  list**  may  be  had 
on  application. 

Most  of  the  above  publications  may  be  obtained  or  consulted  in  the  following  ways: 

1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
may  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  A  certain  nuuilier  are  delivered  to  Senators  and  Representatives  in  Congress, 
for  distribution. 

:>.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
I>.  ('.,  from  whom  they  may  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  where  they  may  be  con- 
milted  by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Paj>ers  treat  of  a  variety  of 
subjects,  and  the  total  nuinlier  issued  is  large  They  have  therefore  been  classified 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  Systematic 
geology  and  paleontology:  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  11,  Forestry;  I,  Irrigation;  J,  Water 
storage;  K,  Pumping  water;  L,  Quality  of  water;  M,  General  h yd rographic  investi- 
gations; X,  Water  power;  O,  Underground  waters;  P,  Hydrographic  progress  reports. 

.SrnV*  p._Thc  hydrographic  progress  reports  contain  the  result*  of  stream  measurements.  A 
report  is  issued  for  every  calendar  year,  containing  the  results  of  data  collected  during  that  year. 
These  reports  were  first  published  as  a  part  of  the  Director's  annual  report »  r  as  a  bulletin;  they  are 
now  published  as  water-supply  and  irrigation  papers.  The  following  is  a  II* t.  by  years,  of  the  publi- 
cations containing  the  progress  rehires  of  stream  measurements.  Adetailed  iudex  of  these  reports 
<lxss-iyo3)  is  published  as  Water-Supply  Paper  No.  119. 

18*x.  Tenth  Annual  Report.  Part  N. 

issy.  Eleventh  Annual  Report.  Part  II. 

1*90.  Twelfth  Annual  Refiort.  Part  TI. 

1891.  Thirteenth  Annual  Report,  Part  III. 

IS'.rj.  Fourteenth  Annual  Report.  Part  II. 

1*93.  Bulletin  No.  131. 

1*91.  Bulletin  No.  131 ;  Sixteenth  Annual  Report,  Part  II. 

1SU5.  Bulletin  No.  110. 

1KW.  Water  Supply  Paper  No.  11;  Eighteenth  Annual  Report.  Part  IV. 

1S97.  Water-Supply  Papers  Nos.  15  and  H>;  Nineteenth  Annual  Report,  Part  IV. 

\H\iH.  Water  Supply  Papers  Nos.  #J7and  '2S;  Twentieth  Annual  Report,  Part  IV. 

1*99.  Water-Supply  Ph|h.tn  No>.35.3r»,37?38.and  39:  Twenty-tlrst  Annual  Report,  Part  IV. 

1900.  Water-Supply  Papers  Nos.  47.  IS,  49. 50,51, and  52:  Twenty-second  Annual  Report,  Part  IV. 

1901.  Kast  of  Mississippi  River.  Water-Supply  Papers  Xos.i;r>  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nik  f.t»  and  75. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nov  S'J  and  83. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  S4  and  85. 


II  PERIES    LIST. 

1903.  East  of  Mississippi  River.  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Mississippi  River.  WaterSupp'y  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  1*24, 125,  126,  127,  128.  and  129. 
West  of  Mississippi  River.  Water-Supply  Papers  Nos.  130, 131,  132,  133,  134,  and  135. 

1905.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  165,  166,  1G7,  16S.  109,  170.  and  171. 
West  of  Mississippi  kiver,  Water-Supply  Papers  Nos.  171, 172,  173,  174.  175,  176,  177.  and  17*. 

The  Geological  Survey  and  the  Reclamation  Service  have  suboffices  in  different  parts  of  tin*  United 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  i-s  carried  on.  and 
where  data  may  be  obtained  on  application.    These  offices  are  located  as  follows: 

Boston,  Mass..  6  Beacon  street;  Ctlca,  N.  Y.,  75  Arcade;  Atlanta,  Ga.,  409  Temple  court;  Au.-tin. 
Tex.,  University  of  Texas;  Chicago,  111.,  876  Federal  Building;  Belle  Fourche,  S.  Dak.:  Only,  W>... 
Denver,  Colo.,  Chamber  of  Commerce  Building;  Salt  Lake,  Utah;  Los  Angeles.  Cal..  110*  Union  Trus: 
Building:  Phoenix,  Ariz.;  Carlsbad,  N.  M ex.:  El  Paso,  Tex.;  Billings,  Mont.:  Huntley.  Mont.:  Haien. 
Ncv.;  Boise,  Idaho:  North  Yakima,  Wash.:  Portland,  Oreg.,  351  Washington  street. 

Correspondence  should  be  addressed  to 

The  Dikectur, 

L'xited  States  CJeoumjkal  Survey, 

washington,  i>.  0. 
Jr.NE,  1906. 


